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I i i 

ABSTRACT

Popular lo re  has o f te n  associated daydreaming w i th  

d l s t r a c t i b i l I t y  and mlndwanderIng or a t t e n t i o n  d i f f i c u l t i e s .  

This in v e s t ig a t io n  explores dimensions o f  Daydreaming and 

Mlndwandering derived from s e l f  r e p o r t  in v e n to r ie s /  to 

determine the c h a r a c t e r is t i c s  of  persons represent ing  extremes 

on both dimensions. A major question ra ised  was whether or not 

content an a ly s is  o f  verba) reports  of  ongoing thought would 

support the d i s t i n c t i o n  between Daydreaming and Mindwandering 

based on a s e l f  report  inventory .

In the f i r s t  o f  two s tud ies /  191 undergraduates a t  the 

U n iv e r s i t y  o f  Bridgeport  completed the <*00 item Imaginal  

Processes Inventory  ( I  P I )  of  Singer and Antrobus. A fa c to r  

a n a ly s is  of  the data produced a r e p l i c a t i o n  o f  three fa c to rs  

reported  in previous research: Negative Emotional Daydreaming, 

( P o s i t i v e )  Daydreaming, and Mindwandering. The l a t t e r  two 

f a c to rs  were explored in  more d e t a i l  in the second study. In

t h is  study, 108 items of  the iPI were se lec ted  to form a

Daydreaming -Ml ndwander I ng Test .  This te s t  was administered to 

a second sample of  209 students .  As expected, fa c to r  ana lys is  

o f  the r e s u l ts  y ie lded the Daydreaming and Mindwandering 

f a c t o r s .  Subjects whose fa c to r  scores were a t  the extremes of  

these fa c to rs  were se lec ted  to form four experimental  groups: 

High Daydreamers, Low Daydreamers, High Mlndwanderers, and Low

Mindwanderers. There were 15 subjects  In  each group. In Phase

1 o f  a lab o ra to ry  experiment,  they performed an au d i to ry  s igna l



I V

d e te c t io n  task .  At the end of each 30 second t r i a l /  they 

reported any thoughts which had occurred to them in to  the 

microphone o f  a tape recorder .  In  Phase 2 of  th is  experiment/  

the subjects  were al lowed to choose between s i t t i n g  q u i e t l y  or 

performing s igna l  d e te c t io n s .  In  both cases/ they were asked 

to report  t h e i r  thoughts.

Tw enty-e ight  ca tegor ies  of  thought were scored in a 

content a n a ly s is .  These ca tegor ies  were d iv ided  in to  two main 

classes: st imulus-dependent thoughts and st imulus- independent  

thoughts. The major d is t in g u is h in g  c h a r a c t e r is t i c s  fo r  each 

group were as fo l lo w s .

The High Daydreamers showed the g re a te s t  amount of  

st imulus- independent  thought/  inc lud in g  ana lo g ica l  th in k in g .

The Low Daydreamers reported the g re a te s t  amount of  

stimulus-bound thought and of  no thought. The High 

Mindwanderers showed the highest incidence of  s h i f t i n g  from one 

category to another and of negat ive  a f f e c t .  The Low 

Mindwanderers were most a t t e n t i v e  to performance on the s igna l  

d e te c t io n  task.

This congruence between responses to a s e l f  re po r t  

inventory  and reports  of  ongoing thought supports the 

prop o s i t io n  th a t  Daydreaming and Mindwandering can serve as 

separate  co nstruc ts .

The computer ass is ted  method of content an a ly s is  used is  

c a l l e d  modular a n a ly s is .  I t  u t i l i z e s  an o n - l i n e  e d i to r  and 

programs w r i t t e n  in SNOBOLW.
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INTRODUCTION

In 1890/ W i l l  I am James added the phrase "stream o f  

thought" to American psychology and described many o f  the 

phenomena which c h a r a c t e r i z e  human mental a c t i v i t y .  During the  

l a s t  decade/ a renewed I n t e r e s t  In the In v e s t ig a t io n  o f  these 

phenomena has occurred w i th  the rapid development of  the f i e l d  

o f  c o g n i t iv e  psychology. This thes is  consists of  two studies  

which focus on the to p ic  of  daydreaming. They are based on 

ex tens iv e  work in th is  area by Jerome L. S inger/  John S. 

Antrobus and t h e i r  assoc ia tes .

Chapter I discusses the background of  these stud ies  and 

presents the hypotheses which they are to t e s t .  The s t a r t i n g  

po in t  in t h is  research is the Imaginal Processes Inventory of  

Singer and Antrobus. Previous f a c to r  a n a l y t i c  studies of  th is  

inventory  have suggested the v a l i d i t y  of  a d i s t i n c t i o n  between 

"daydreaming" and "mlndwanderIng." These two fa c to rs  are  

r e p l i c a t e d  in Study 1. Study 2 explores In g re a te r  d e t a i l  the 

f a c to r s  demonstrated in Study 1. Four groups ( c a l le d  High 

Daydreamers/ Low Daydreamers/ High Mlndwanderers/ and Low 

Mindwanderers) are se lec ted  on the basts of t h e i r  f a c t o r  

scores. These subjects are then studied in a la b o ra to ry  

experiment.  In Phase 1 o f  the experiment/  the subjects  are  

asked to perform a s igna l  d e te c t io n  task and to repo r t  the 

thoughts which occur to them during  th is  task .  In Phase 2 of  

the experiment/  they may choose to continue w i th  the s ignal  

d e te c t io n  task or to s i t  q u i e t l y .  In e i t h e r  case they are asked 

to rep o r t  t h e i r  thoughts.
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Chapter I I  describes the f a c to r  a n a l y t i c  study of  the 

Imaginal Processes Inventory (Study 1 ) .  The remaining chapters  

deal wi th Study 2.

Chapter I I I  describes the fa c to r  a n a ly s is  o f  a subset of  

the Imaginal Processes Inventory  c a l le d  the Daydreaming 

-MlndwanderIng Test .  I t  then discusses the apparatus/  

su b je c ts ,  and procedure used In Study 2.

Chapter IV describes a computer ass is ted  method of content  

a n a ly s is  which Is c a l le d  modular an a ly s ts .  I t  reports the 

re s u l ts  o f  Study 2 as assessed by measures of  modular a n a ly s is  

and s igna l  d e te c t io n .

Chapter V discusses the above re s u l ts  and t h e i r  

im p l ic a t io n s  fo r  f u r t h e r  research.
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CHAPTER I 

BACKGROUND 

Daydreaming

Our language and c u l tu re  label some mental processes as

"daydreams" and f r e q u e n t ly  regard them as u n de s irab le .  This Is

r e f le c t e d  in Webster 's  d e f i n i t i o n  o f  the word. "n. A re v e r ie

f i l l e d  w i th  p leas ing /  o f te n  i l l u s o r y /  v is ions  or a n t i c i p a t i o n s .

-  v . i . To indulge in daydreams."

Parents and teachers admonish c h i ld re n  not to waste t h e i r

time daydreaming but to "pay a t t e n t io n "  and work. Daydreaming

is not usefu l  work and admission of daydreaming is  an admission

th a t  one has lapsed from "proper" a c t i v i t y .  i f  the

s o c i a l i z a t i o n  process has been e f f e c t i v e /  th is  lapse w i l l  be

accompanied by fe e l in g s  of  g u i l t .

Despite  th is  so c ia l  d isap p rova l /  daydreaming is  a

widespread phenomenon. Singer and McCraven (1961)  found th a t

96$ of  t h e i r  sample o f  2U0 normal adu lts  reported th a t  they

engaged in some form of  daydreaming d a i l y .

The term "daydreaming" is  a global one which encompasses a

v a r i e t y  o f  c o g n i t iv e  a c t i v i t i e s .  In studying these processes/

Singer and Antrobus employed an in form ation  processing model.

This model d is t in g u is h e s  between "s t im ulus- independent"  and

"st imulus-dependent"  thought. Antrobus (1968)  made the

d i s t i n c t i o n  in the fo l lo w in g  way.

These . . .  emphasize the large f r a c t i o n  of one 's  
c o g n i t iv e  a c t i v i t y  th a t  is Independent of  the 
concurrent ex te rn a l  s t im u l i  to which one is exposed.
This c o g n i t iv e  a c t i v i t y  corresponds/ in the 
v e rn acu la r /  to thought/ imagery and fa n ta s y ,  as 
d i s t i n c t  from sensations and percept ions .  The



d i s t i n c t i o n  concerns the ex te n t  to which conscious 
c o g n i t iv e  a c t i v i t y  ' f o l l o w s # ' or  covarles In time# 
w ith  st imulus events ex te rn a l  to the c o g n i t iv e  
system. Perceptual events a re  h ig h ly  c o r r e la te d ;  
fa n ta sy  may be almost Independent. The c o n tra s t  Is 
sharpened by an analogous d i s t i n c t i o n  in computer 
systems. To the ex ten t  tha t  the human c o g n i t iv e  
system not on ly  receives and stores but a lso  c a r r ie s  
out subsequent t ransformat Ions on I t s  In formation  
Input# I t  behaves 11ke a computer th a t  operates  
sometimes on in format ion  as I t  a r r iv e s  in ' r e a l  
t ime#' sometimes on in form at ion  prev ious ly  stored in 
memory#or s imultaneously  on both.

The present study w i l l  examine In d iv id u a l  and group 

d i f fe r e n c e s  In daydreaming through an In form at ion  processing 

model.

The Imaginal Processes Inventory  

The methods which have been used to study daydreaming 

range from p r o j e c t i v e  tests# such as the Rorschach# to s e l f  

d e s c r ip t io n s  o f  mental processes. The l a t t e r  method was 

employed as e a r ly  as 1883 by S i r  Francis  Galton In h is  famous 

"B rea k fas t  q u e s t io n n a i re . "  This consisted of  a se r ies  of  

questions which asked the respondent to r a te  an image ( e . g .  the 

r e c o l l e c t io n  o f  h is  b rea k fas t  t a b le )  on such dimensions as 

brightness# d e f in i t io n #  and s u s c e p t i b i l i t y  to vo lun tary  

contro 1.

Regardless of  method used# research on daydreaming was 

sparse u n t i l  the la s t  decade. (For an overview o f  the e a r ly  

research# see K l inger  (1971)# Singer ( 1 9 6 6 ) . )  During the 

1960's# Singer and Antrobus ap p l ied  the s e l f  repo r t  method to 

the co nstruct ion  o f  t h e i r  Imaginal Processes Inventory ( I  P I ) ,  

This inventory  consisted of  U00 I terns which r e la te d  to many
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aspects of  the daydreaming phenomenon. I t  Is  discussed more 

e x te n s iv e ly  In the next chapter .

In 1963/ Singer and Antrobus included the I PI In a b a t te ry  

of o th e r  te s ts  o f  c r e a t i v i t y  and p e rs o n a l i t y .  Analysis  o f  the 

t o t a l  b a t te r y  (100 v a r ia b le s )  y ie lded 12 major f a c t o r s .  Their  

Factor J was la b e l le d  "Enjoyment of  Daydream!ng-Postt lve  

Daydreams." Singer and Antrobus s t a te  the fo l lo w in g  about 

Factor J:

A q u a l i t a t i v e  observa t ion  may f u r t h e r  support the 
f a i r l y  co n s t ru c t iv e  a t t i t u d e  c h a r a c t e r i s t i c  o f  th is  
f a c t o r .  L is ten ing  again to the tapes o f  Ss whose 
f a c to r  scores were high fo r  J ,  one is  s t ruck  by the 
warm a p p re c ia t io n  and pleasure taken in fa n ta sy /  I t s  
use fo r  planning and fo r  seeing achievement 
p o s s i b i l i t i e s .  The loss of time i t  occasions is taken 
ra th e r  c a s u a l ly .  I t  seems l i k e l y /  th e r e fo re /  tha t  a t  
l e a s t  one daydreaming p a t te rn  e x is ts  th a t  r e f l e c t s  a 
ra th e r  h e a l th fu l  acceptance/ enjoyment/ and use of  
inner exper ience fo r  both pleasure and n e e d -s o lu t lo n .

Singer and Antrobus label  Factor E as "Psychasthenla .

Poorly Contro l led  Thought or Mind Wandering." They comment on

i t  as fo l lo w s :

To some ex ten t  one may speculate  tha t  Factor E 
represents a lack o f  contro l  of one's  own mental  
p ro c es s e s . . .  The Ss re p re s e n ta t iv e  of high scorers on 
the scales of Factor E seem to have su f fe re d  stnce  
childhood from d i f f i c u l t y  In su s ta in in g  a t t e n t i o n .
One f e e ls  tha t  fo r  them/ memories/ percept ions /  
imaginal representa t ions  of  a f f e c t s  and f l e e t i n g  
as soc ia t ions  f l i t  more or  less u n c o n t r o l la b ly  across 
t h e i r  consciousness/ producing a somewhat ch ao t ic  and 
d i s t r a c t i n g  e f f e c t .  One o c c a s io n a l ly  th inks in th is  
connection o f  mental 'weakness' o f  ' l a z i n e s s / '  a 
dis turbance of w i l l  and d i r e c t i o n a l  c a p a c i ty /  a l b e i t  
perhaps not as serious as c e r t a in  psychotic  
in t ru s io n s  of repressed m a t e r i a l .

In 1970/ Singer and Antrobus again used the IPI in a 

la rg e r  b a t t e r y  of te s ts .  In a four f a c t o r  s o lu t io n  to th is



b a t t e r y ,  the Daydreaming and MlndwanderIng fa c to r s  were again 

represented .  S i m i l a r l y ,  S tarker  (1971)  discovered Daydreaming 

and MlndwanderIng fa c to rs  when he Included the I PI In his  

b a t te r y  o f  t e s t s .  S ta rke r  comments upon the s i m i l a r i t y  of  

these fa c to r s  to those e a r l i e r  discovered by Singer and 

Antrobus.

Study 1, described In the next chapter ,  was undertaken to 

determine whether or  not the Daydreaming and Mlndwanderlng 

f a c t o r s  would emerge when the I PI was analyzed by I t s e l f  

( r a t h e r  than included In a b a t t e r y )  and w i th  a popu la t ion  

somewhat d i f f e r e n t  from th a t  o r i g i n a l l y  s tu d ie d .

Construct V a l id a t io n

Assuming the r e l i a b i l i t y  of Daydreaming and Mlndwanderlng 

as separate  f a c t o r s ,  the next lo g ic a l  step is an e x p lo ra t io n  of  

t h e t r  v a l i d i t y  and meaning as t h e o r e t ic a l  cons tru c ts .  In t h e i r  

seminal paper on construct  v a l i d i t y ,  Cronbach and Meehl (1955)  

noted th a t  the u n der ly ing  processes to which th e o r e t ic a l  

constructs  r e f e r  vary In com plex ity .  Daydreaming and 

Mlndwanderlng are most reasonably regarded as complex processes 

which w i l l  o n ly  g ra d u a l ly  become understood.

Our present knowledge of  Daydreaming and Mlndwanderlng as 

separate  processes is  based s o le ly  on the Imaginal Processes 

In ven to ry .  Two poss Ib le  weaknesses In t h is  inventory  (and 

o th e r  s e l f  rep o r t  in v e n to r ie s )  should be noted: 1) Replies may 

be in f luenced by v a r ia b le s  o ther  than daydreaming exper iences.  

One such v a r ia b le  is  response s t y l e .  I t  and r e la t e d  concepts
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have been discussed by numerous authors .  E . g . ,  Block (196S) ,  

Rorer ( 1 9 6 5 ) .  2) Replies re q u ire  the r e c o l l e c t i o n  and 

c h a r a c t e r i z a t i o n  of past mental processes.

In order  to supplement and v e r i f y  the p ic tu r e  given by the 

I P I ,  i t  is d e s i r a b le  to o b ta in  data on the daydreaming process 

as i t  is o c c u rr in g .  This is  done in Study 2 where reports  of 

ongoing daydreams are recorded. These reports  are then 

examined through content a n a ly s is .

The method of  content a n a ly s is  which has been developed 

fo r  th is  purpose is  c a l le d  modular a n a ly s is  and is described in 

Chapter IV .  I t  was suggested by Brentano's  conten t ion  that  the 

act  of thought can serve as a basic  u n i t  fo r  ana ly z ing  mental 

processes (see Boring, 1950) .

I t  is assumed th a t  subjects  who show c l e a r l y  d i f f e r e n t  

response pa t te rn s  on the IPI are re p o r t in g  d i f f e r e n c e s  in type 

and/or frequency o f  t h e i r  n a t u r a l l y  oc curr ing  acts  of thought.  

This assumption is tested in the v a l i d a t i o n  procedure by 

an a lyz ing  the verbal  reports  of  t h e i r  mental processes in terms 

of acts o f  thought.

S ig n i f ic a n c e  o f  Extreme Scorers  

In Study 2, subjects  whose scores are a t  the extreme ends 

of the Daydreaming and MlndwanderIng fa c to rs  are asked to 

perform on a lab ora to ry  task which e l i c i t s  daydreaming. This  

s t ra te g y  o f  s e le c t in g  extreme scorers fo r  in te n s iv e  study has 

been advocated by Luchins and Luchins ( 1 9 5 9 ) .  They c a l le d  i t  

the "extremum p r i n c i p l e . "  By seeing a phenomenon in i t s  extreme
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form, I t  Is possib le  to ob ta in  a c le a r e r  understanding of  I t  

than when I t  Is  less s t ro ng ly  demonstrated. Maslow (1962)  has 

advocated a s im i la r  s t ra te g y .  He argued th a t  In order  to 

understand psychological h e a l th ,  the In v e s t ig a to r  should s e le c t  

"best specimens," ( I . e . ,  those who are most hea l thy  according  

to s p e c i f ie d  c r i t e r i a ) .  More can be learned from them than from 

average specimens.

Signal Detect ion  Task 

Singer ,  Antrobus, and t h e i r  students have made ex tens iv e  

use of  the s igna l  d e te c t io n  task In the study of daydreaming.  

For th is  purpose, the task has two main advantages: 1) i t  

permits contro l  of the ex te rn a l  environment and 2) the monotony 

of  the task causes many subjects to process in form ation  from 

I n te r n a l  channels; i . e . ,  daydream. In a re p re s e n ta t iv e  

experiment,  S. Is  presented w i th  a s e r ies  of low and high tones 

In random o rd e r .  He presses one button to In d ic a te  tha t  he has 

heard the low tone and another button to In d ic a te  tha t  he has 

heard the high tone. A f te r  a t r i a l  o f  15 tones, S. reports  

whether or  not he had any thoughts during the t r i a l .  Then, he 

proceeds to the next t r i a l ,  and so on through a s e r ies  of  

t r i a l s .  In a number o f  s tu d ies ,  subjects have been taught to 

d is c r im in a te  between stlmulus-*dependent thoughts and 

st imulus- independent  thoughts; they were then asked to In d ic a te  

in which category t h e i r  thoughts f e l l  on each t r i a l .  As noted 

above, st imulus-dependent thoughts a re  those r e la t e d  to task  

performance. St imulus- Independent thoughts are u n re la te d  to
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task performance and are congruent w i th  S in g er 's  (1966)  

d e f i n i t i o n  o f  daydreaming as Invo lv ing  a s h i f t  o f  a t t e n t io n  

from ex te rn a l  to in te r n a l  s t im u la t io n .

Hypotheses

The d i s t i n c t i o n  between in te r n a l  and ex te rna l  channels of  

In form at ion  which Singer and Antrobus have employed may be used 

to hypothesize about the thought processes of  the subjects  In 

Study 2 and to make p re d ic t io n s  about t h e i r  behav ior .  The 

fo l lo w in g  hypotheses assume th a t  daydreams are in f luenced by 

the v a r ia b le s  of  s e l f  c o n t r o l ,  i n t e r e s t ,  and a f f e c t .  Some of  

these hypotheses are n e c e s s a r i ly  s ta ted  a t  a general l e v e l .  

Thetr  t r a n s la t io n  to s p e c i f i c  acts of  thought Is made l a t e r  as 

the content a n a ly s is  is implemented. We sh a l l  consider each 

group In tu rn .

High Daydreamers. I t  Is postu lated  tha t  the In te r n a l  

channel fo r  a high daydreamer contains thoughts and fe e l in g s  to 

which he enjoys a t te n d in g .  They are  a source of  p o s i t iv e  

a f f e c t ,  en te r ta in m ent ,  and purposeful planning, in a d d i t io n ,  

t h is  type of subject  has s u f f i c i e n t  contro l  over the 

In form at ion  in th is  in te rn a l  channel to mainta in  i t  as a source 

o f  p o s i t i v e  a f f e c t .  For th is  group, i t  is  hypothesized th a t

1) Verbal reports  w i l l  be the longest,  most v a r ie d ,  most 

i n d i c a t i v e  of  p o s i t iv e  a f f e c t  in comparison w ith  a i l  o ther  

groups.

i t  may be noted tha t  a s i m i l a r  hypothesis was made and 

confirmed by Antrobus, Coleman, and Singer (196 7) who compared
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subjects  scoring high and low on the General Daydreaming Scale  

of the IPI and the "Thoughtfulness" subscale of the 

GulIford-Zlmmerman Temperament Survey. They found th a t  the 

amount of  st lmulus- lndependent thought was s i g n i f i c a n t l y  

g re a te r  fo r  the subjects h ig h ly  disposed to daydreaming.

2) Accuracy of s ignal d e te c t io n  w i l l  be g re a te r  than tha t  

o f  the High Mindwanderers, but not as good as e i t h e r  the Low 

Daydreamers or  the Low Mindwanderers.

In p re d ic t in g  th a t  t h e i r  high daydreamers would be less 

accurate  than the low ones, Antrobus, Coleman, and Singer found 

th a t  the trend of the data supported t h e i r  p re d ic t io n  but did  

not reach s t a t i s t i c a l  s ig n i f i c a n c e .  This may have been due to 

a c e l l i n g  e f f e c t .  The ir  ra te  of p res en ta t io n  was 1 per second 

and o v e r a l l  accuracy was 95 .9 $ .  A s im i la r  c e l l i n g  e f f e c t  may 

occur in Study 2. This could probably be reduced by using a 

f a s t e r  r a t e  o f  p resen ta t io n  o f  s ig n a ls ,  but t h a t ,  in tu rn ,  

would reduce the amount of verbal re p o r t .  Since verbal repo r t  

is the v a r ia b le  of  pr imary I n t e r e s t  In t h is  study, the 1 second 

r a t e  w i l l  be m ainta ined.

3) Time spent in s igna l  d e te c t io n  during Phase 2 w i l l  be 

l e a s t  fo r  th is  group. A t te n t io n  to in te rn a l  in form ation  

processing is  a g re a te r  source of p o s i t iv e  a f f e c t  than any 

other  source o f  s t im u la t io n  a v a i l a b l e  in the experimental

s i tu a t io n .

Low Daydreamers. I t  is  postu lated th a t  the thoughts and 

f e e l in g s  in the in te r n a l  channels o f  the Low Daydreamers are  

not as g re a t  a source of  p o s i t i v e  a f f e c t  as they are fo r  the
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High Daydreamers. N e i the r  are  they as grea t  a source of  

negat ive  a f f e c t  as they are f o r  the High Mindwanderers. For 

the Low Daydreamers/ i t  is  postu la ted  tha t

1)  Verbal re p o r ts /  compared to the High Daydreamers/ w i l l  

be s h o r te r /  less v a r ie d /  less i n d ic a t iv e  of p o s i t i v e  a f f e c t .

2) Accuracy o f  s igna l  d e te c t io n  w i l l  be g re a te r  than f o r  

the High Daydreamers.

3) Time spent In s igna l  d e te c t io n  during Phase 2 w i 11 be 

more than fo r  the High Daydreamers. As sources o f  p o s i t i v e  

a f f e c t /  the d i f f e r e n c e  between ex terna l  and in te rn a l  channels  

is not as g rea t  fo r  th is  group as i t  is fo r  the High Daydream 

group.

Hi eh Mindwanderers. The Information which flows in the  

in te rn a l  channel fo r  t h is  group is not very s e l f - c o n t r o l l e d /  

not w e l l  o rgan ized /  f r e q u e n t ly  s h i f t i n g /  and o f te n  product ive  

of  negat ive  a f f e c t .  For the High Mindwanderers/ i t  Is  

hypothesized th a t

1) Verbal reports  w i l l  be sh o r t /  d isorgan ized /  lack ing  in 

p o s i t iv e  a f f e c t .  In a d d i t io n /  there w i l l  be more complaints of  

mind wandering and i n a b i l i t y  to concentrate  on the s igna l  

d e te c t io n  task than occur in any o ther  group.

2) Accuracy o f  s igna l  d e te c t io n  w i l l  be poorest o f  a l l  

groups because these subjects  lack the a b i l i t y  to prevent  

in formation  from the in te r n a l  channel from i n t e r f e r i n g  w ith  

a t t e n t io n  to the ex te rn a l  channel.

3) Time spent in s igna l  d e te c t io n  during Phase 2 w i l l  be 

approximately  the same as th a t  spent s i t t i n g  q u i e t l y .  N e i ther
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task w i l l  provide much p o s i t i v e  a f f e c t  and subjects  w i l l  

a l t e r n a t e  between them.

Low Mindwanderers. These subjects  have a high degree of  

s e l f  contro l  over both In te r n a l  and ex te rn a l  channels. The 

in form ation  in the in te rn a l  channel is  not as abundant and 

p o s i t i v e  as i t  is  fo r  the High Daydreamers. For th is  group, i t  

is hypothesized th a t

1) Verbal reports  on the measures of  length ,  v a r i e t y ,  and 

p o s i t iv e  a f f e c t  w i l l  in d ic a te  lower scores than the High 

Daydreamers, but higher scores than both the Low Daydreamers 

and the High Mindwanderers.

2) Accuracy of s ignal d e te c t io n  w i l l  be g re a te s t  in t h is  

group.

3) Time spent in s ignal d e te c t io n  during phase 2 w i l l  be 

g re a te s t  fo r  th is  group. The s ignal d e te c t io n  task provides an 

op p o r tu n i ty  to demonstrate accuracy, which is a source of  

p o s i t i v e  a f f e c t  fo r  these sub jec ts .
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CHAPTER I I

STUDY 1: A FACTOR ANALYSIS OF THE IMAGINAL PROCESS INVENTORY

The IPI

The Imaginal Processes Inventory  ( I P I )  Is  a U00 item paper 

and penci l  t e s t .  The respondents are asked to ra te  each item 

on the degree to which i t  describes t h e i r  own mental processes.  

A f i v e  po int  r a t i n g  sc a le  Is used. The items are d iv ided  in to  

the fo l lo w in g  29 sc a les .

Sea le 1
Sea le 2
Sea le 3
Sea le k
Sea le 5
Sea le 6
Sea le 7
Sea le 8
Sea le 9
Sea le 10
Sea le 11
Sea le 12
Sea le 13
Sea le I k
Sea le 15
Sea le 16
Sea le 17
Sea le 18
Sea le 19
Sea le 20
Sea le 21
Sea le 22
Sea le 23
Sea le 2k
Sea le 25
Sea le 26
Sea le 27
Sea le 28
Sea le 29

General Daydreaming 
Absorption in Daydreaming 
Acceptance of  Daydreaming 
P o s i t iv e  Reactions in  Daydreams 
Frightened Reactions in Daydreams 
Visual Imagery In  Daydreams 
Auditory  Imagery in  Daydreams 
Problem Solv ing through Daydreams 
Present O r ie n t a t i o n  In Daydreams 
Future O r ie n ta t io n  in Daydreams 
Past O r ie n t a t i o n  in Daydreams 
B iz a r r e  Improbable Daydreams 
Mi nd Wanderi ng 
Night Dream Frequency 
Daydream Frequency 
Achievement-or iented Daydreams 
H a l lu c in a to ry  Vividness of  Daydreams 
Fear o f  F a i l u r e  In Daydreams 
H o s t i l e  Aggressive Daydreams 
Sexual Daydreams 
Heroic Daydreams 
G u i l t  Daydreams 
C u r io s i t y :  In te rpersona l  
C u r io s i ty :  Impersonal -  Mechanical
Boredom
M entat ion Rate
Di s t r a c t i  b l I i  ty
Need fo r  External  S t im u la t io n
S e l f -R e p o r t in g  Tendencies

As the above l i s t  in d ic a te s ,  these scales cover a v a r i e t y  

o f  aspects o f  the daydreaming phenomenon. Most of  these scales  

are discussed in d e t a i l  in Singer and Antrobus ( 1 9 7 2 ) .  The
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ac tua l  items fo r  those scales which were a lso used in Study 2 

are given in Appendix A.

Procedure

The Imagtnai Processes Inventory  was administered to 191 

students in in t ro d u c to ry  psychology courses a t  the U n iv e r s i ty  

of B r id gepo r t .  Most of  these subjects were: 1) 18 * 20 years 

o f  age/ 2} from southern New England/ New York and New Jersey/

3) from urban-suburban background/ •») from lower or middle  

economic c la ss .

The f i r s t  200 I terns of  the IPI were given during one class  

period and the remaining 200 items a t  another.  In s t ru c t io n s  

were s i m i l a r  to those reported In Appendix A fo r  the DD-MW 

Test .  The data  was f a c t o r  analyzed w i th  programs from the 

S t a t i s t i c a l  Package fo r  the Social  Sciences (Nle  e t .  a l . /

1970) .

Results

Using Varimax r o t a t i o n /  the ana lys is  y ie lded  four f a c t o r s .  

Three o f  these were c l e a r l y  i n t e r p r e t a b l e .  They are presented  

in Tables 1 thru 3. Scales loading below .20 are omitted from 

these ta b le s .  The appearance o f  the Daydreaming and 

Mlndwanderlng fa c to rs  ( I  and I I )  Is f u r t h e r  conf i rm at ion  of  

e a r l i e r  research reported in Chapter I .  These fa c to rs  formed 

the basis  f o r  Study 2 which Is  reported In the fo l lo w in g  

chapters .  Factor I I I /  Negative Emotional Daydreaming/ Is
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s i m i l a r  to another f a c to r  discovered by Singer and Antrobus 

(Fac tor  C In t h e i r  1963 study. Factor 3 In t h e i r  1970 s tu d y ) .  

I t  is not f u r t h e r  analyzed In t h is  th e s is .  Communal I t i e s  and 

eigenvalues fo r  Study 1 are  reported in Appendix 0.
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11
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TABLE 1

I PI Fac to r  I :  Daydreaming

Name Loading
Absorption In Daydreaming .63

Visual  Imagery In Daydreams .63

Problem Solv ing .63

P o s i t iv e  Reaction In Daydreams .60

Auditory  Imagery in Daydreams .56

Acceptance o f  Daydreaming .53

C u r io s i ty :  In te rperso na l ,50

Future O r ie n ta t io n  In Daydreams . U6

Night Dream Frequency . 45

Mentat ion Rate .U<»

S e l f  r e p o r t in g  Tendencies .*2

General Daydreaming .U0

H a l lu c in a to ry  Viv idness of Daydreams .39

Daydream Frequency .38

Achievement o r ie n te d  Daydreams .36

Boredom -.3«»

Sexual Daydreams .25

Past O r ie n ta t io n  in Daydreams .25

Heroic  Daydreams .20
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25

15

27

20

2

12
11
1

18

9

l k

19

5

TABLE 2

I PI F a c to r  t l :  Mlndwandering

Name Load In *

Mind Wandering .81

Boredom .69

Daydream Frequency .68

D ! s t r a c t l b l 11ty .57

Sexual Daydreams .50

Absorption In Daydreams .i»8

B iz a r re  Improbable Daydreams .U5

Past O r ie n ta t io n  In Daydreams .32

General Daydreaming .32

Fear o f  F a i lu r e  In Daydreams .32

Present O r ie n ta t io n  in Daydreaming - . 2 7

Night Dream Frequency .25

H o s t i l e  Aggressive Daydreams . 2U

Frightened Reactions to Daydreams .21

Achlevement-or iented Daydreams .21

Gul1t  Daydreams .21
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5

18

19

6

28

17

20

11

2G

21
2

18

TABLE 3

I PI Fac tor  I I I :  N e g a t iv e  Emotional Daydreaming

Name Loading

G u i l t  Daydreams .71

Frightened Reactions to Daydreams .67

Fear of  F a i lu r e  In Daydreams . 6U

H o s t i le  Aggressive Daydreams .48

Visual Imagery In Daydreams .44

Need fo r  External S t im u la t io n  * .4 2

H a l lu c in a to ry  Vividness of  Daydreams .41

Sexual Daydreams .37

Past O r ie n ta t io n  in Daydreams .30

Mentation Rate * .2 5

Heroic Daydreams .27

Absorption In Daydreaming .23

Future O r ie n ta t io n  In Daydreams - . 2 0
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Chapter I 11 

STUDY 2: DAYDREAMING AND MINDWANDERING 

This chapter discusses the fo l lo w in g  aspects of  Study 2:

1) the Daydream!ng-MlndwanderIng Test /  2) su b je c ts /  3) 

apparatus/  4 )  procedure. Comparisons among the experimental  

groups are made In Chapter IV.

The DD-MW Test  

Most subjects  take approximately  75 minutes to complete 

the 400 I terns o f  the Imaglnal Processes Inven tory .  Because 

many o f  these were not needed fo r  Study 2 and because i t  was 

desired  to have a te s t  which could be administered In a class  

period of  50 minutes/  an Inventory  c o n s is t in g  o f  9 scales from 

the I PI was constructed .  Each sca le  contained 12 Items. These 

are reported In Appendix A. Six of  these scales load h e a v i ly  

on the Daydreaming Factor (Factor  I o f  Study 1 ) .  They are  

scales 3/ 4/ 6/ 7/ 10/ and 26. Three scales load h e a v i ly  on the 

Mindwandering Factor  (F actor  I I  of  Study 1 ) .  They are scales  

13/ 25/ and 27. The DD-MW te s t  is a random l i s t i n g  of  a l l  of  

the I terns of  these 9 sca les .

The DD-MW te s t  was admlnisterd  to 209 students In 

in t ro d u c to ry  psychology courses a t  the U n iv e r s i ty  of  

B rid g e p o r t .  The in s t ru c t io n s  which accompanied the te s t  are 

reported  in Appendix A.

As w i th  the I P I /  subjects  rated each I tern on a 5 po int  

s c a le .  This r a t in g  was done on an answer sheet which was 

subsequently submitted to an o p t i c a l  scanner. The scanner 

transformed the da ta  to punch cards.
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The data was tabula ted  and f a c t o r  analyzed using a program 

based on the I .B .M .  S c i e n t i f i c  Subroutine Package. On the basts  

of  the evidence discussed e a r l i e r ,  I t  was a n t ic ip a t e d  th a t  the 

two f a c to r s  o f  P o s i t iv e  Daydreaming and Mlndwandertng would 

emerge. They are reported In Tables k and 5. Communal I t ie s  

and eigenvalues are reported In Appendix D.

S e le c t io n  of Experimental Subjects

Each s u b je c t 's  f a c to r  score on the Daydreaming and 

MlndwanderIng fa c to r s  was c a lc u la te d  and punched on computer 

cards.  This was done by an o p t io n a l  subrout ine  o f  the program 

which computed the f a c t o r s .  The r e s u l t a n t  deck of 209 cards 

was then run through a rank o rd e r in g  program w r i t t e n  fo r  th is  

purpose. This program l i s t e d  the f a c t o r  scores from lowest to 

highest  and gave the id e n t i f y in g  number of the su b jec t  who made 

each score.

From the ranked l i s t  o f  su b je c ts ,  fo u r  experimental  groups 

were formed. These were designated the High Daydreamers, Low 

Daydreamers, High Mlndwanderers, and Low Mlndwanderers. The ir  

lo ca t ions  in f a c to r  space are shown in Figure 1. The 15 

su bjects  in each group came from among the 30 most extreme 

s c o re rs .  Some o f  these 30 people were unable or u n w i l l in g  to 

serve as s u b je c ts .  Those who had extreme scores on both 

f a c t o r s  were excluded from co ns ide ra t ion  as experimental  

subj e c ts .

Addresses and phone numbers f o r  the t o t a l  pool of  subjects  

were a v a i l a b l e  from the psychology department. The
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TABLE k

DD-MW Factor  1: Daydreaming

Scale Name Load in

6 Visual Imagery In Daydreams - . 7 1

k P o s i t iv e  Reaction In Daydreams - . 7 0

7 Auditory  Imagery in Daydreams - . 6 2

10 Future O r ie n ta t io n  in Daydreams - . 5 3

3 Acceptance o f  Daydreaming -.1*9

26 M entat ion Rate - . 3 6

25 Boredom .22

13 Mlndwanderlng - . 1 8

27 Di s t r a c t i  b l 11ty
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TABLE 5

DD-MW Factor I I :  MlndwanderIng

Nm i b Load I n *

13 MlndwanderIng .75

27 D l s t r a c t l b l 11ty .65

25 Boredom . 6U

7 Auditory  Imagery in Daydreams .35

1* P o s i t iv e  Reaction in Daydreams . 2*»

6 Visual Imagery in Daydreams . 2U

26 Mentat ion Rate - . 1 0

3 Acceptance o f  Daydreaming - . 0 5

10 Future O r ie n t a t i o n  in Daydreams .02
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FIGURE 1

Location of Experimental Groups in  Factor Space
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experimental  subjects were contacted and requested to repo r t  to 

the lab o ra to ry  fo r  t e s t in g .  They were paid two d o l la r s  for  

p a r t i c i p a t i o n  In the experiment which las ted  approximately  one 

hour.

Apparatus

During the experiment/  the sub jec t  was seated a t  a ta b le  

In a room whose f lo o r  area was approximately  ten f e e t  square.

I t  was made of cinder block and contained two wooden c losets  

and two bookcases. There was a la rge  window in one w a l l /  

covered by a Venetian b l in d  which was drawn. On the s u b je c t 's  

ta b le  were a headset/  microphone/ and a small aluminum box 

conta in in g  three buttons.

The r e s t  of  the experimental  apparatus was in an 

immediately ad jacent  room. The s igna l  d e te c t io n  equipment was 

mounted on a r e la y  rack. I t s  major components were:

1) A Foringer  M u l t ip le -S t im u lu s  Panel which produced two 

tones. The low tone was constant a t  approximately  560 c . p . s .

The high tone could be var ied  and was set  a t  approximately  

1/600 c . p . s .  This was i t s  highest s e t t in g  and was chosen to 

provide maximum d l s c r im ! n a b i11ty between tones.

2) An in t e r v a l  t imer whose re le v a n t  s e t t in g s  were 1 and 2 

pulses per second.

3) A predetermining counter which was used to se t  t r i a l  

length .

4) A tape d r iv e  which presented the low and high tones In  

random o rd e r .
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5) A four  channel counter which recorded the number of  

high tones presented, the number o f  high tones de tec ted ,  the 

number of  low tones presented, and the number of  low tones 

de tec ted .  The count was cumulat ive and each counter had to be 

re s e t  manual1y.

6) A cumulat ive d i g i t a l  p r i n t e r  w i th  three channels.

This was used to p r i n t  the number of c o r re c t  de tec t ion s  per 

t r 1a l .

7) A generator  which sent w h i te  noise to the s u b je c t 's  

earphones.

8) Miscel laneous pulse formers and o th er  modular 

programming equipment.

A Uher tape recorder was used to record the s u b je c t 's  

speech. This speech was monitored through a headset worn by 

the exper imenter .

Experimental Procedure 

The experiment was d iv ided  in to  two phases o f  25 minutes 

each. The f i r s t  phase began soon a f t e r  the su b jec t  a r r iv e d  a t  

the la b o ra to ry .  He was seated a t  the te s t in g  ta b le  and the 

experimenter read the fo l lo w in g  in s t ru c t io n s  to him.

in th is  experiment you w i l l  be asked to do two 
th ings:  F i r s t ,  d is c r im in a te  between two tones, a low 
tone and a high tone, by pressing a c o r re c t  bu tton .  
Second, rep o r t  on any thoughts which occur to you 
w h i le  you are  performing th is  task .

When you place these earphones on ( £  pointed to 
earphones),  you w i l l  hear a low h iss in g  noise.  Do 
not pay any a t t e n t i o n  to i t .  I t s  purpose Is to keep 
out  some o f  the noise from the room so th a t  you can 
concentra te  on the tones.
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When you press th ts  switch ( £  p o in te d ) ,  you w i l l  
hear a s e r ie s  o f  tones. I f  the tone you hear Is low, 
press the button on the r i g h t ;  I f  the tone ts high,  
press the button on the l e f t .  The low tones and high 
tones are presented In random o rd e r .  There Is  no 
systematic  p a t te rn  to them. When the s e r ie s  o f  tones 
stops, you can report  on any thoughts which you have 
had. Make your repo r t  d i r e c t l y  In to  the microphone.
I t  w i l l  be recorded. Describe e very th in g  th a t  has 
gone through your mind during the j u s t  completed 
s e r ie s  o f  tones. You need not d e t a i l  any possib ly  
embarrassing thoughts, but I t  would be h e lp fu l  I f  you 
simply remark on t h e i r  presence. When you have 
f in is h e d  r e p o r t in g ,  press th is  switch again (£, 
p o in ts )  and continue to the next s e r ie s  o f  tones. I f  
you have no thoughts during a s e r ie s ,  simply say 
'None' in to  the microphone, press the switch and 
continue to the next s e r ie s .  Are there any questions?

A f te r  answering any quest ions, £  to ld  £., "The experiment

w i l l  continue u n t i l  I come back."  He then asked £  to place hts

earphones on and went in to  the a d jo in in g  room.

Phase 1 of the experiment continued fo r  25 minutes a f t e r

the f i r s t  tones were presented. The tones were presented a t

the r a t e  o f  1 per second. Each t r i a l  las ted  30 seconds. £  had

to press the a p p rop r ia te  button to a c t i v a t e  another 30 second

t r i a l .  Previous research (Green, 1970) had shown a tendency

fo r  the amount o f  st imulus independent thought to increase w i th

increas ing  t r i a l  length.  The 30 second t r i a l  was chosen to

provide s i g n i f i c a n t  op po r tu n i ty  fo r  st imulus independent

thought.

A f t e r  25 minutes, £  shut o f f  the tones and prepared the 

equipment fo r  phase 2 of the experiment.  He then returned to £  

and read him the fo l lo w in g  In s t r u c t io n s .

We are now going to s t a r t  the second phase of  
the experiment.  The tones w i l l  be presented a t  a 
more rap id  r a t e .  I f  you wish, you may continue to 
d is c r im in a t e  the tones and make your reports  in to  the 
microphone. On the o ther  hand, you may j u s t  s i t
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w ithou t  pressing any buttons or  l i s t e n i n g  to any 
tones. You may simply s i t  q u i e t l y .  Any thoughts 
which occur to you may then be reported In to  the 
microphone. I f  you choose to s i t  q u i e t l y /  do not 
press th is  button (£, po in ted)  because th a t  w i l l  s t a r t  
the tones.

I f  you wish/ you may a l t e r n a t e  between 
d is c r im in a t in g  the tones and s i t t i n g  q u i e t l y .

I t  does not make any d i f f e r e n c e  which you do.
S i t t i n g  q u i e t l y /  responding to the tones# or  s h i f t i n g  
between the two are a l l  acceptab le  behavior fo r  t h is  
p a r t  o f  the experiment.  Whichever you do, you w i l l  
be expected to re p o r t  your thoughts or  whatever e lse  
you have been doing into the microphone.

Please keep your earphones on, even I f  you are  
j u s t  s i t t i n g  q u i e t l y .  Are there any questions?

In Phase 2 o f  the experiment/ the tones were presented a t

the ra te  o f  2 per second. £  terminated the experiment a t  the

end of 25 minutes.

A f te r  each subject  was run/ the p r in t o u t  of h is  s ignal

d e te c t io n  performance was taken from the d i g i t a l  p r i n t e r  and

la b e l le d  w i th  h is  sub jec t  number. The audio tape of  the

s u b je c t 's  verbal  reports  was s i m i l a r l y  la b e l le d  and

subsequently t ran scr ib ed  fo r  content a n a ly s is .
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CHAPTER IV 

MODULAR ANALYSIS OF STUDY 2 

This chapter describes a computer ass is ted  method of  

content an a lys is  which is more o b je c t iv e  and e f f i c i e n t  than 

general r a t i n g  procedures. In t h e i r  d iscussion o f  computers and 

content a n a ly s is /  Stone e t .  a l .  (1966)  s t ress  the importance of  

the th e o r e t ic a l  base which leads to the estab l ishment of  

scor ing c a te g o r ie s .  In  the present study, th is  base is the act  

of thought which Is r e fe r r e d  to as a "module." Analysis of  

verbal  reports  o f  the stream of thought In  terms of modules 

emphasizes both the processes and content of  thought.  This 

d i f f e r s  from many other  methods of  content ana ly s is  which l i m i t  

t h e i r  in q u iry  to the various themes which are found in  the 

content o f  thought.  The f i r s t  three sections of th is  chapter  

descr ibe  the th e o r e t ic a l  and em pir ica l  aspects of  modular 

a n a ly s is .  Sect ion one discusses some general  points regarding  

computer a n a ly s is  o f  protocols which r e f l e c t  the stream of  

thought.  Sect ion two presents some s p e c i f i c  assumptions which 

form the basis fo r  the c a te g o r iz a t io n  procedure used in  th is  

study. Sect ion  three  describes in d e t a i l  the main steps of  a 

modular a n a ly s is .  The remaining three sect ions of  th is  chapter  

descr ibe  the a p p l ic a t io n  of modular ana lys is  to the data of  

Study 2.

Computer Analysis o f  The Stream of Thought 

The a p p l ic a t io n  of  computer technology to the problems of  

psychology has been growing s t e a d i l y  in recent years.  Tomkins
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(196 3) has compared the computer to the microscope. He 

suggested tha t  the computer might e v e n tu a l ly  be as b e n e f ic ia l  

fo r  psychology as the microscope has been fo r  o ther  sc iences.  

Tomkins pointed out th a t  the computer is a "complexity  

a m p l i f i e r "  as the microscope is a "space a m p l i f i e r . "  The 

l a t t e r  permits s c i e n t i s t s  to view s p a t ia l  r e la t io n s h ip s  

otherwise i n v i s i b l e .  The computer permits him to f in d  order  

among complex in terconnect ions  otherw ise  undetec tab le .

Two complementary methods of  apply ing the computer to the 

in v e s t ig a t io n  of  complex mental processes are of  major  

importance fo r  the present study. These are 1) the s im u la t io n  

o f  mental processes and 2) the content an a lys is  of verbal  

pro toco ls .  In  s im u la t io n /  there is an attempt to s p e c i fy /  step  

by step ,  the p a t te rn  o f  an i n d i v i d u a l ' s  thought in a given  

s i t u a t i o n .  Examples of  th is  approach may be found In  Reitman 

(1 9 6 5 ) /  Loehlin (1 9 6 6 ) /  Newell and Simon (1 9 7 2 ) ,  and Uhr 

(1 9 7 3 ) .  In content a n a ly s is ,  the computer searches verbal  

protocols  fo r  key words and phrases. Decisions as to which 

words and phrases are  to be regarded as "key" ones are  u s u a l ly  

determined by some t h e o r e t ic a l  p o s i t io n .

In modular a n a ly s is ,  the t h e o r e t ic a l  p o s i t io n  is  based on 

the s im u la t io n  of thought.  I t  is th is  p o s i t io n  that  d ic ta t e s  

which words are to be regarded as key ones. They, In turn ,  

determine how the verbal  protocol is d iv ided  in to  segments 

(modules) .

Assumptions of  Modular Analysis
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Modular analysts  makes several  i n t e r r e l a t e d  assumptions 

regard ing  the nature of  thought processes. Among the authors  

whose w r i t in g s  have led to these assumptions are Franz 

Brentano, Eugene Gendlin, and John L i l l y .  The dominant 

suggestion was Franz Brentano's proposal,  in 187k, fo r  an "a c t"  

psychology (Bor ing ,  1950) .  The main fe a tu r e  of th is  proposal 

was th a t  the c e n t ra l  u n i t  in  psychological  an a ly s is  should be 

the act  o f  thought.

Modular an a lys is  is based on the fo l lo w in g  assumptions:

1. There are four leve ls  a t  which one may conceptua l ize  

an ac t  o f  thought:

a. P h v s lo lo z lc a l . C on cep tua l iza t ion  at  th is  leve l  is  

ex em pl i f ied  by the work of Hebb.

b. Phenomenoloeica1. This is  the leve l  of  f e e l i n g  and 

immediate exper ience.  The r e l a t i o n s h i p  between thought and 

f e e l i n g  has been discussed by various authors through the 

c e n tu r ie s .  For a novel and p e n e t ra t in g  a n a ly s is ,  see 

Gendlin (1 9 6 2 ) .

c. L i s t  processing. A number of recent computer 

s im ula t ions  of  memory, thought, and p e rs o n a l i ty  have used 

l i s t  processing techniques to descr ibe  these phenomena. 

In form at ion  which is hypothesized to be stored in the 

b ra in  is represented by l i s t s  of  words stored in the 

computer. The b r a in 's  processing o f  in form at ion  is 

represented by transformations of the stored l i s t  

s t ru c tu re s ,  such as the movement o f  items w i t h i n  and 

across l i s t s .  This d e s c r ip t i v e  method is used in the
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present study.

d. L in g u is t i c  d e s c r ip t io n .  This Is the leve l  a t  which 

protocols are obtained from subjects who have been 

in s t ru c te d  to re p o r t  t h e i r  thoughts. I t  is  assumed that  

the same baste thought, as i t  might be represented in a 

l i s t  processing model, may be expressed in  a v a r i e t y  of  

l i n g u i s t i c  forms. This assumption is s im i la r  to th a t  made 

by psychol ingu ists  when they d is t in g u is h  between "surface"  

s t ru c tu re  and "deep" s t r u c t u r e .  Modular a n a ly s is  Is a 

method fo r  ana lyz ing  var ied  forms of l i n g u i s t i c  expression  

in terms o f  a common un der ly ing  ac t  of  thought.

2. An act  of  thought has three  major components: 

Program. Topic , and Outcome. In the present system, these 

are the components of each module. They are  the under ly ing  

events whch are described by the p ro toco ls .

The Program is f r e q u e n t ly  represented in  the protocol  

by a verb ( e . g .  see, wish, se a rch ) .  I t  is th is  a c t i v i t y ,  

described by the verb, which Brentano regarded as an 

" a c t . "  The term "Program" is  used In the present study 

p a r t i a l l y  because of  the metatheory described by John 

LI 1 ly  in his book Programmlng and Metaprogrammi ng i n  the 

Human Biocomputer. L i l l y  suggested tha t  i t  is f r u i t f u l  to 

regard the b ra in  as o p era t in g  on the basis  of  thousands of  

programs and subprogams. Modular an a ly s is  attempts to 

i d e n t i f y  some of  these programs.

At the phys io log ica l  l e v e l ,  each program represents a 

d i f f e r e n t  p a t te rn  o f  neural f i r i n g .  Hence, the neurons
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which are  r e c r u i te d  when an in d iv id u a l  is  " look ing"  are  

d i f f e r e n t  from those used when he is "choosing."

The Topic in an act of  thought is f re q u e n t ly  

represented by a noun or su b s ta n t ive .  I t  is the item 

toward which the program is d i re c te d .  I t  Is f r e q u e n t ly  

what is "on the mind" o f  a su b je c t .

The Outcome is o f te n  represented by an a d je c t iv e  or 

adverb. I t  may be regarded as represent ing  a conclusion.

In the sentence# "I see the red book" The program "seeing"  

operates upon the top ic  "book" and concludes th a t  i t  is  

" r e d . "  The term "Outcome" s i g n i f i e s  th a t  a program has a 

r e s u l t .  (An act  o f  thought accomplishes something).

3. Thought is  the a c t i v i t y  of  a continuously  

s e l f -m o d i fy in g  s t r u c t u r e  (or  network) o f  in fo rm a t io n .  This 

s t r u c tu r e  Is the person or th in k e r .  A major goal of  

computer s im u la t io n  in the f i e l d  o f  c o g n i t iv e  psychology 

is to descr ibe  th is  s t r u c t u r e  in as much d e t a i l  as 

poss ib le .  Modular ana lys is  may serve as a complement to 

th is  o b j e c t i v e .  Conversely# the constru c t io n  o f  s p e c i f i c  

modules is f a c i l i t a t e d  by re fe re nce  to s im u la t io n .

*». The topics about which an in d iv id u a l  th inks are  

determined by both temporary and long term f a c t o r s .  An 

ex tens ive  s im u la t io n  would attempt to s p e c i fy  the reasons 

why a s p e c i f i c  to p ic  is thought about a t  a s p e c i f i c  po int  

in t ime. ( Lewin may have o f fe re d  us an important c lue in  

th is  d i r e c t i o n  w i th  his  concept o f  " tens ion  system."  

G endl in 's  more recent work contains a v a r i e t y  o f  possib le
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c lu e s . )  Many o f  the topics which an in d iv id u a l  th inks  

about can be in f luenced e x p e r im e n ta l ly .  A la rge  number of  

a s u b je c t 's  acts o f  thought are responses to the demands 

of  the experiment.  One major consequence in such a 

s i t u a t i o n  is tha t  the range o f  poss ib le  meanings of  his  

utterances Is  g r e a t l y  narrowed. For example, in  the 

present study, when a subject  says " b u t to n s ,"  i t  is h ig h ly  

probable th a t  he is r e f e r r i n g  to a noun and not a verb.

I t  is a lso h ig h ly  probable tha t  the r e fe r e n t  o f  the noun 

is  two s p e c i f i c  ob jec ts  be fore  him on the ta b le .

Steps in Modular Analysis  

Modular ana lys is  employs a combination of s t r in g  

processing and o n - l i n e  e d i t i n g  languages. in the present  

study, these were SNOBOLU (G r isw old ,  e t .  a l . ,  1971) and TSO 

Command Language ( f o r  an I .B .M .  system) r e s p e c t iv e ly .

Table 6 o u t l in e s  the main steps in modular a n a ly s is .  The 

program ( P) used in each step is ind ica ted  in brackets and 

l i s t e d  in  Appendix C.

Each paragraph in a s u b je c t 's  protocol is numbered and an 

end of  paragraph symbol (> )  added. Headers are then added to 

these paragraphs (S tep  6 ) .  These headers equate the paragraph  

w ith  the f i r s t  module. A d d i t io n a l  modules which may be in  the 

paragraph are  c a l le d  "imbedded" modules. The paragraph is  

s p l i t  and headers added to these imbedded modules in  Step 9.

F i l e s  are created on permanent d isk  storage and are  

a cces s ib le  o n - l i n e .  The process of ana lyz ing  the data  may be
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TABLE 6

Step 1:

Step 2: 

Step 3:

Step k 

Step 5

Step 6 

Step 7

Main Steps in Modular Analysis

{Laid P repara t ion

Protocols  were transcr ibed  from audio tape to 
t y p e s c r Ip t .

Protocol decks were keypunched from ty p e s c r ip t .

Card image f i l e s  were created ( O F i l e s )  and the 
protocols were p r in ted  CPI) .

Prelimlnar:* Editing

The number o f  words spoken was tabu la ted  (P2) and 
stored in W -F i le s .  Results are shown in Table 8.

A m as te r ta b le ,  l i s t i n g  in a lp h a b e t ic a l  order the 
frequency of occurrence of each word in  each group, 
was constructed .  CPU, I .B .M .  Sort  Program, P5).

Headers were added to each paragraph in  the O F i l e s .  
Example: 11 0 -O k- l  (# l a b e l )  @
The numbers i d e n t i f y  group, s u b je c t ,  paragraph and 
module. A dummy labe l  is  stored between the b rac ke ts .  
The "0" is  a break ch aracter  which as s is ts  in  
programming. The f i l e s  which are  created in  th is  
step  are c a l le d  H - F i l e s .

Development o f  Modules

Development o f  modules by successive approximation.  
(See t e x t )

Step 8: Ed i t  H -F i le s  to change " # la b e l"  or cu rre n t  des ig na t ion
to f i n a l  ca tegory .  (TSO E d i to r ,  "change" subcommand)
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Step 9: Add headers to Imbedded modules and make a ppropr ia te
changes In " # l a b e l . "  ( P8, TSO E d i to r ,  "change" 
subcommand). Resu ltant  f i l e s  are re fe r r e d  to as 
I - F 1 1 es .

Summary oL Resu1ts

Step 10: Group modules in each l - F l l e  according to type to
form M - F l l e  (P9) and p r i n t .

Step 11: Compute percentage o f  occurrence of  each module
in each group (P 11 ,P 12 ) .  Results are shown in  
Tables 11 and 12.
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thought o f  as c r e a t in g  ac c u ra te ly  la b e l le d  f i l e s .  This 

Involves successive m o d i f ic a t io n  of the f i l e s  u n t i l  the 

an a lys is  is complete.  Table 6 describes a progression from 

C -F i le s  to H -F l le s  to I - F i l e s  to M -F i le s  as headers are added 

and the labe ls  m od if ied .

Step 7 re fe rs  to the process of  decid ing which o f  many 

possib le  modules best describes the da ta .  This is  a 

t r I a l - a n d - e r r o r  process. The mas te r  ta b le  of word frequencies  

(c rea te d  in  Step 5) Is of some help here. For example/ i t  might  

be asked i f  one Topic which subjects  discuss is  t h e i r  

daydreams. The m a s te r ta b le  t e l l s  whether or not there  is  

enough re fe re nce  to "daydreams" to pursue th is  p o s s i b i l i t y .

As the modules are developed/ so is the d i c t io n a r y  of  

keywords which d e f in e  them. The f i n a l  d i c t io n a r y  fo r  th is  

study is reported in Appendix B.

The f i n a l  s tep  in the ana ly s is  (Step 11) involves  

c a lc u la t in g  the percentage of occurence of each module in  each 

group.

Development of  The Modules 

Stone e t .  a l .  (1966) have pointed out th a t  the 

co nstru ct ion  of a content a n a ly s is  d i c t io n a r y  is an em pir ica l  

as w e l l  as a t h e o r e t ic a l  procedure. The ca tegor ies  which are  

intended to g ive meaning to the data are  the r e s u l t  of  

ex tens ive  examination o f  th a t  da ta .  The preceding sect ions  of  

th is  chapter described some of the t h e o r e t ic a l  assumptions 

associated w i th  the concept o f  the module. In l i s t i n g  the steps
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TABLE 7 

LIST OF MODULAR COMPONENTS

Program I& £ i£ Ou tcome

observe performance vari  ous

concentrate exper i ment a d je c t !v e

wonder a f f e c t adverb

hypothes ize moti va t ion

comment mi nd

cons i der choi ce

analogize envi ronment

r e c a l 1 s e l f

ant i  cl pate body

imagi ne pas t

reason present

fu tu re

time

E ntr ies  fo r  Programs and Topics Include a l l  of  those 

ca tegor ized  in th is  study. Outcomes were too d iverse  

to g ive  a complete l i s t i n g .  Many poss ib le  combinations 

o f  Program. Topic and Outcome were not represented  

In  the da ta .



38

tn a modular a n a ly s is ,  i t  was s ta ted  that  Step 7 involved  

em pir ic a l  development of  the modules by successive  

approximation. This sec t ion  discusses the implementation of  

th a t  s tep In the present study. As the data was analyzed and 

reanalyzed in order  to d iv id e  i t  in to  modular form, c e r t a in  

fa c ts  g rad u a l ly  became c le a r  and c e r t a in  a d d i t io n a l  assumptions 

became d e s i r a b le .  These were as fo l low s .

1) S im u la t io n . Though d e t a i l e d  s im u la t io n  of  a s u b je c t 's  

stream of  thought was not an o b j e c t i v e  of the present study, a 

s t a r t  in th is  d i r e c t i o n  f a c i l i t a t e d  constru c t io n  of the 

modules. Relevant content of  each s u b je c t 's  in form at ion  network 

was represented by three l i s t s :  a l i s t  of  Programs, a l i s t  of  

Topics, and a l i s t  of  Outcomes. During the experiment, the 

subjects  em it ted  a s p e c i f i c  number of  thoughts. Table 7 

summarizes the components of  the thoughts reported by subjects  

during  the experiment.  Each ac t  o f  thought may be regarded as 

in v o lv in g  the a c t i v a t i o n  o f  one item from each of  these l i s t s .  

Transformation o f  the s u b je c ts '  protocols In to  modules was 

thought o f  as a t ransfo rm at ion  to l i s t  s t r u c t u r e .

2)  Empathy, a t t e n t i o n , r e t r  i e v a i . In  co ns t ru c t in g  the 

modules, i t  was e s s e n t ia l  to empathize w ith  the sub jec t  and t r y  

to th ink  as he thought.  This task was f a c i l i t a t e d  by re fe re nc e  

to the l i s t s  o f  modular components. S h i f ts  in  the stream of  

thought were conceptual ized  as s h i f t s  in a t t e n t i o n  from one 

Topic to another (or  from one complete module to a n o th e r ) .  The 

manner in which a su b je c t  attended to a Topic was represented  

by a Program; i . e . ,  the Program was seen as o p e ra t in g  upon the
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Topic.  D i f f e r e n t  Programs involved d i f f e r e n t  degrees of  

r e t r i e v a l  from memory storage .

3) Fundamental s t ru c tu re s  .and. ALflcgsseS. The 

com plex i t ies  o f  the stream of  thought were seen as in vo lv ing  

c e r t a in  fundamental s t ru c tu re s  and processes. The s t ru c tu re s  

were regarded as omnipresent and the processes as occurr ing  

w ith  high frequency. The s u b je c t ’ s re ferences to these 

s t ru c tu re s  and funct ions were in fe r re d  through the appearance 

of  keywords in th e i r  p ro toco ls .  These fundamental aspects of  

the stream of thought inc lude:

3a) Combi ni ng. Thought is a combinator ia l  process. Many 

of  the modules r e f l e c t  th is  f a c t .  In  terms of the l i s t  

process!ng model presented above/ t h is  involves the combining 

o f  items from d i f f e r e n t  l i s t s  o r ,  in  some c a s e s ,  from the same 

l i st .

3b) Qbservi ng. Observing the fe e l in g s  associated w i th  

thought is a f r e q u e n t ly  occurr ing  Program. (For a d iscussion of  

th is  leve l  of  " f e l t  meaning/" see Gendlin ( 1 9 6 2 ) . )

Observing-Combinlng may be thought of  as a dimension along  

which Programs f a l l .  The statement " I  am bored ."  represents  

one end where the on ly  combining is the match between the 

verbal  symbol "bored" and the f e l t  meaning. A lengthy fantasy  

would represent  the other end of th is  dimension.

3c) A t t r i b u t i o n . A t t r i b u t i o n  is  a f req uen t  Outcome.

Many acts o f  thought involve  the assignment of  a d je c t iv e s  or 

adverbs to a Topic , e . g . ,  "My performance is bad,"  The room is  

b e ig e ,"  "The experiment is  s t u p i d . "
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3d) Time. The dimension o f  time provides an important  

background fo r  the an a ly s is  of thought.  Past/ present /  and 

f u t u r e  may be represented by d i f f e r e n t  Programs. Past events 

invo lve  r e c a l l  or r e t r i e v a l  from s torage .  Future events 

invo lve  p r o je c t io n  ( n o n c l in i c a l  sense) or a n t i c i p a t i o n .  

Imagining new combinations may o f te n  be p r im a r i ly  o r ie n te d  in  

the present .

3e) Reasonlng. Reasoning is a f r e q u e n t ly  occurr ing  

subprogram (See be low) .  I t  is e a s i l y  i d e n t i f i e d  by the keyword 

"because" or I t s  synonyms. Many acts o f  thought are fo l lowed  

by reasons.

3 f )  S e l f . The " s e l f "  is an important s t r u c tu r e  In  

s im u la t in g  thought.  Many statements r e f e r  to ro le s /  

preferences/  b e l i e f s /  m o t iv a t io n s .  These are  most r e a d i l y  

grouped as a t t r i b u t e s  of a Topic c a l le d  " S e l f . "

k )  Standardized express ion.  G e n e ra l i t y  across 

in d iv id u a l  acts of  thought was obtained by using class words 

fo r  Program/ Topic / and Outcome names. Instances o f  these  

classes are reported  in  the d i c t io n a r y  (Appendix B).

5) Subprograms. Some modules were subordinate  to o th e rs .  

They could be thought o f  as subprograms which would not have 

been a c t iv a te d  had the main program not been a c t iv a te d .

6) I n s t r u c t i o n s . The in s t ru c t io n s  which were read to the 

s u b je c t  determined a number of his acts of  thought. This Is 

r e f l e c t e d  in the co ns t ru c t io n  o f  the modules. The In s t ru c t io n s  

to the su b je c t  may be thought of  as a se r ie s  of commands: 1) 

L is ten  to the tones/ 2) D is c r im in a te  high tone from low tone.
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3) Push the a p p ro p r ia te  button/ U) Report your thoughts In to  

the microphone. Many of the thoughts which the subjects  

descr ibe  are r e la te d  to these in s t r u c t io n s .

D e s c r ip t io n  of The Modules 

Fo l low ing are the 29 modules of th is  study w i th  examples 

o f  each.

1: Concentrat ing on I Performance

I am j u s t  concentra t ing  on the buttons.

2: Observe I Performance I Unable/ D i f f i c u l t /  Impossible  

I t s  kind of  hard to concentrate  on i t .

3: Observe I Performance I Negative/  M is take/  D e t e r io r a t in g  

I was th in k in g  about the mistakes I made *  pressing  

the wrong button a t  the wrong time to the wrong 

sound.

U: Observe I Performance I P o s i t iv e /  Accurate/ Improving  

i have become accustomed to i t  -  i t ' s  not as hard as 

doing i t  the f i r s t  time. I t ' s  not as f r ig h t e n in g  

ei th e r .

5: Observe I D is c r im in a t io n  I D i f f i c u l t /  Impossible

I t ' s  hard to d is t in g u is h  a t  f i r s t  which is high and 

which is low.

6: Describes I Performance

i t  seems to slow down except my f in g e rs  wanted to go 

fas t e r .

7: Observe I Stimulus | Fast

Things are  coming a t  you so f a s t .



8: Observe I Stimulus A t t r i b u t e

I was th in k in g  of the s t i f f n e s s  of  the buttons.

The on ly  f e e l i n g  th a t  I have Is th a t  the high and low 

are complete ly u n p re d ic ta b le .

9: Wonders about i Performance

I was wondering how I was doing so f a r .

10: Wonders about I Experiment

I'm wondering why I 'm s i t t i n g  at  th is  desk pressing  

three l i t t l e  buttons and t a l k i n g  In to  a microphone. 

I 'm wondering what i t ' s  a l l  about, you know, what 

th is  whole experiment is  about.

11: Hypothesizes about I Experiment

Maybe th is  part  o f  the experiment is a c t u a l l y  to see 

how you f i l l  your time or whether you avoid f i l l i n g  

your t ime. I j u s t  f i l l e d  i t  by d iscover ing  the 

drawer and looked a t  the ug ly  room Instead of  my 

pushing the buttons.  I played r i g h t  in to  the hands of  

the experimenters.

12: Comments on I Experiment

I th ink  everybody takes part  in  an experiment must

get a common a f f i n i t y  w i th  monkeys, you know cause 

a f t e r  a w h i le  -  you know- what 's  man but a g l o r i f i e d  

monkey -  you know. Experiments are  n a t u r a l l y  

associated w i th  monkeys and man. Sometimes I th ink  

monkeys perform b e t t e r  -  a t  le a s t  the pay is cheaper 

fo r  the psychology department -  r i g h t  -  what am I 

th i nki ng?



13: Comments on I D ura t ion  of  Experiment

And I wish th is  would hurry up and be over cause I 

want to get out of  here.

Ik :  Observe l A f f e c t  I Bored

The te s t  is g e t t in g  in c re a s in g ly  boring as I go along 

•  I d o n ' t  know.

15: Observe I A f f e c t  I Negative

uh -  I got a l i t t l e  f r u s t r a t e d  on th a t  la s t  s e r ie s .

16: Observe I A f f e c t  I P o s i t iv e

Just c once ntra t ing  on that  sound/ i t  is  so soothing  

and r e la x in g .

17: Observes I Mind

Again my mind is  wandering -  I wish I could focus on 

my thoughts but I r e a l l y  c a n ' t  pick out  any one t r a in  

of  thought th a t  I fo l low ed .

18: Observe I Mind | Blank 

No thoughts.

20: Consider | Choice

I t ' s  hard fo r  me to th ink of anyth ing to say now. But

you see I d o n ' t  want to go on pressing the buttons

anymore/ but l i k e  I j u s t  c a n ' t  s i t  here -  c a n ' t  th ink  

o f  anyth ing to say. I 'm  r e a l l y  g e t t in g  mixed up now -  

you know -  I d o n ' t  know -  r e a l l y  g e t t i n g  w e ird .

21: Consider I Choice I Presses

W el l /  l e t ' s  g ive  i t  another shot here.

22: Consider | Choice I Does not press

I th ink  I am j u s t  going to s i t  here fo r  the r e s t  of
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the t ime.

23: Observes | Environment

The w a l l  in  f r o n t  of  me Is  -  c inder blocks are  

c re a t in g  some very In t e r e s t in g  patterns to look at  

some shadows -  and the corners o f  the ta b le  ag a ins t  

the w a l l  here are ca st ing  some very i n t e r e s t i n g  

shadows -  and i f  I squin t  my eyes and look a t  them -  

they seem to be s h i f t i n g .

2 k :  Observes I Body

I got sore f in g e rs  from pressing the dumb buttons.

25: Analogizes |

I t ' s  j u s t  so foggy you want to c le a r  i t  up l i k e  when 

somebody ta lk s  and they have a coarse voice - l i k e  you 

know I t ' s  k ind of hoarse -  and you always fe e l  l i k e  

c le a r in g  your own th ro a t  because i t ' s  annoying to 

l i s t e n  to them. That 's  how the sound Is in  the 

earphones.

26: Recall  I Past

I was th in k in g  about how long i t ' s  been s ince I saw 

my cousin and a l l  the crazy things we used to do -  

and the same about my s i s t e r ,  I ha v en ' t  seen her in  

qui te  a w h l le .

27: Observe I Future

Oh, what I 'm  going to do th is  weekend and next  

weekend. Next weekend Is our spr ing  weekend, and I 

hope I t  turns out n ice .  I hope I t  do esn ' t  r a i n .  I 

hope there  are  a lo t  of kids here.
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28: Describe I S e l f

I am not used to s i t t i n g  and doing nothing *  I wish I 

had my k n i t t i n g  here or  something.

29: Combine I Topic

Just thought of  an amazing way I could lea rn  i f  

anybody was l i s t e n in g  to me now w h i le  I say t h i s .  I

could s i t  here and pretend th a t  I was having an 

e p i l e p t i c  s e iz u re /  and then I f  the te s te r  came 

running in  to help me/ I would know tha t  he had been

l i s t e n i n g /  but I 'm  not going to do th a t .



TABLE 8

Mean Number of Words Spoken

H i t h  Dflydrearners Low Pavdreaners High Mlndwanderers Low Mindwanderers 

Mean S.D. Mean S.D. Mean S.D. Mean S.D.

Phase 1 kk% 335 U6 5 399 532 *»00 539 229

Phase 2 756 6U5 612 i»89 730 638 775 i»10

Combined 120U 870 1077 862 1262 1007 131U 600
(Phase 1 &

Phase 2)



TABLE 9

Phase 1

Phase 2

Mean Number of  Correct Signal Detections

Ulch Daydrcamers Low Davdreamers High Mindwanderers Low Mindwanderers 

Mean S.D. Mean S.D. Mean S.D. Mean S.D.

2 5 . U I* .6 2 U .2 7.1  25 .5  8 .3  26 .6  2.9

30.5 22.8  1*1.0 1U. 3 1*0.7 20 .3  «*2.8 16.8



TABLE 10

Mean Number of  Decisions to A c t iv a te  Tones 
During Phase 2

High Davdreamers 

Mean S.D.

21 .2  16.6

Low Davdreamers 

Mean S.D.

2 2 . 0  10 .8

High Mi ndwanderers 

Mean S.D.

13.8 10.8

Low Mindwanderers 

Mean S.D.

1U.6 11.1



TABLE 11

Modules of Phase 1 
Mean Percentage Frequency W ith in  Groups

MOD HDD LDP JdMM LMW

1: 2 .5 . 6 * 3.5 2 .3 <#)

2: 1.4 3.5 1.4 . 3 * ( . 0 8 )

3: 3.3 3.6 4 .0 3.1

4: .7 3.2 1.9 .8

5: 1.9 1.9 2 .1 1.3

6: 3 .4 * 7.0 10.8 19 .2 * ( . 0 0 1 )

7: 1.4 .4 .9 1.8

8: 4 . 0 * 9 . 1 * 5 .1 4 .8 (# )

9: 1.6 .4 1.2 .4

10: 3.7 3.8 2 .5 3.0

11: .2 .0 .8 .7

12: .8 3.4 2 .4 1.4

concentra t ing  I on performance

observe | performance I unable , d i f f i c u l t ,  impossible

observe I performance I negat ive ,  m istake,  d e t e r i o r a t i n g

observe I performance I p o s i t i v e ,  accurate ,  improving

observe I d is c r im in a t io n  | d i f f i c u l t ,  impossible

observe I s t imulus | f a s t  

observe I st imulus a t t r i b u t e  

wonder | about performance 

wonders about I experiment  

hypothesizes about I experiment  

comments about I experiment  

CONTINUED ON NEXT PAGE



TABLE 11 continued

MOD HDD LDP HMW LMW

13: 2 .3 1.** *».o 1.7 comments on I du ra t io n  of  experiment

I k : k.O* 2. U 2.9 3.1 (# ) observe I a f f e c t  I bored

15: l . k 1.6 3 .9* . 0 * ( . 0 3 ) observe | a f f e c t  1 negati ve

16: .8 .3 .6 .3 observe I a f f e c t  I posi t i  ve

17: l . k 1.0 3 .5 * . 5 * ( . 0 8 ) observes I mi nd

18: 1*0.5 UU .9 ♦ 33.8* 37.0 (# ) observes I mind | blank

19: 21.6  + 10.9* 13.1 16.0 ( # ) st imulus independent thought



TABLE 12

MOD HDD am IHtt

1: 1.0 .2 1.4 .4

2: .6 3 .1 * .7 1.4 ( . 1 0 )

3: 1.8 1.7 3 .8 * .8 (# )

4: .3 .7 .8 .3

5: .2 .3 .7 .2

6: 2 .4 * 6 .0 j . 5 6 .9 * (# )

7: .9 1.1 .2 1.1

8: 3 .1 9 . 7 * 3.4 1.0 ( . 0 5 )

9: .2 .0 .3 .0

10: 5.1 4 .4 2 .0 4 .9

11: .4 1.4 1.5 .7

12: 1.9 .6 2.9 1.3

Modules of  Phase 2 
Mean Percentage Frequency W ith in  Groups

concentra t ing  I on performance

observe I performance I unable, d i f f i c u l t ,  impossib le  

observe I performance I ne ga t ive ,  m istake,  d e t e r i o r a t i n g  

observe I performance I p o s i t i v e ,  accurate ,  improving 

observe I d is c r im in a t io n  | d i f f i c u l t ,  impossible  

descr ibe  I performance 

observe I st imulus | f a s t  

observe I st imulus a t t r i b u t e  

wonder I about performance 

wonders about I experiment  

hypothesizes about I experiment  

comments about I experiment  

CONTINUED ON NEXT PAGE



TABLE 12 c o n t in u e d

MOD HDD LDP HMW LMW

13: 6 . 3 * k .k 5.1 k . 2 (# )

Ik : 1 .3 * 3.9 3.8 k.  2 (#>

15: .7 * M 2 .k * 1 .0 <#)

16: .0 .2 1.0 .0

17: 3. k 2 .1 6 .8 6. k

18: 21 .0 2 5 .1 * 1 1 .7 * 10.3 (# )

19: 29 .2 15 .8* 23 .7 28 .5 (# )

20: 1.3 l . k 1.8 2 .1

21: k. 8 2 .5 3 .5 3.6

22: 2 .1 .7 5.1 3. k

23: 7.6 6 .1 9 .2 11.0

2k: 2 .7 .9 1.8 2 .0

25: 8 .2 * 1.6 2 .8 3.3 ( . 0

26: 7.5 3.7 6 .7 7.8

27: 5 .3 3.7 5 .3 6 .5

28: 6.9 1.6 2 .8 7.3 (# )

29: 1 .3 5.2 6 .1 3.6

comments on I du ra t io n  of  experiment

observe I a f f e c t  I bored

observe I a f f e c t  I negat ive

observe I a f f e c t  I p o s i t iv e

observes I mi nd

observe I mind | blank

st imulus independent thought

consider | choice

considers I choice I presses

considers I choice | does not press

observes | environment

observes I body

analogizes

r e c a l l s  I past

a n t ic ip a te s  I fu tu r e

describes | s e l f

combine | top ic
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Comparison of Experimental Groups

Tables 8 thru 12 form the basis fo r  comparing the 

experimental  groups and te s t in g  the hypotheses s ta te d  in 

Chapter I .

Table  8 reports  the mean number of words spoken during the 

experiment.  In tragroup  v a r i a b i l i t y  was large and an F - te s t  

showed no s i g n i f i c a n t  d i f f e r e n c e  among groups. The tendency 

fo r  the Low Daydreamers to be less loquacious than the other  

groups is co ns is te n t  w i th  t h e i r  response p a t te rn  as described  

below.

Table 9 gives the mean number of  c o rrec t  s igna l  de tec t ions  

during  both phases of the experiment.  Again, in tragrou p  

v a r i a b i l i t y  was la rge  and F - te s ts  were n o n s ig n i f ic a n t .  The 

tendency fo r  the Low Mindwanderers to be more accurate  is 

co ns is te n t  w i th  t h e i r  response p a t te rn .  The low number o f  

d e tec t ion s  by the High Daydreamers in  Phase 2 is  due to the 

f a c t  th a t  four subjects  in th is  group did not a c t i v a t e  the 

tones a t  a l l .

Table 10 gives the mean number of  decis ions to a c t i v a t e  

the tones during  Phase 2. An F - t e s t  showed the r e s u l ts  to be 

n o n s ig n i f ic a n t .  The trends w i l l  be commented upon below.

Tables 11 and 12 present data which bear on the c e n t ra l  

question o f  th is  study: Do the experimental  groups show a

r e l a t i v e  d i f f e r e n c e  in  t h e i r  use of  s p e c i f ie d  acts of  thought? 

These tab les  re p o r t  the mean percentage of occurrence of each 

module fo r  each group. This was determined by c a l c u la t in g  the 

percentages fo r  each sub jec t  and averaging across the 15
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subjects  of  a group.

The character  I s t i c  p a t te rn  o f  thought fo r  each group Is 

described by not ing  those modules where I t s  frequency of usage 

d i f f e r e d  most from other  groups. On the basis  of  an F - tes t#  

some of  these d i f fe re n c e s  reached standard lev e ls  of 

s t a t i s t i c a l  s ig n i f ic a n c e  and some did  not.  In  the former case# 

the associated alpha leve l  is  reported in  b rackets .  In  the 

l a t t e r  case# a in d ica tes  th a t  the obtained d i f fe re n c e s  also  

f i t  in to  a lo g ic a l  o v e r a l l  I n t e r p r e t a t i o n  of the da ta .  A 

in d ica tes  th a t  the module was used most f r e q u e n t ly  by that  

group; a in d ica tes  th a t  I t  was used leas t  f r e q u e n t ly .

In  Table 12# i t  should be noted th a t  module 19 (s t im ulus  

independent thought) is  formed by summing the data o f  modules 

25 thru 29 ( th e  subcategories of  st imulus Independent thought) .  

The re s u l ts  o f  th is  summation are  shown g r a p h ic a l ly  in  F igure  

2 .
The response patterns of each experimental  group w i l l  now 

be examined in  tu rn .  For each group# the key modules w i l l  be 

noted; f i r s t #  fo r  Phase 1# then fo r  Phase 2. The p a t te rn  which 

emerges w i l l  then be compared to the hypotheses given in  

Chapter I and comments made.

H1 eh Davdreamers. In Phase 1# those modules which de f in e  

the c h a r a c t e r i s t i c  p a t te rn  o f  the High Daydreamers are M19#

M1U# M8# and M6. They in d ic a te  a high frequency of st imulus  

independent thought and boredom w ith  the s igna l  d e te c t io n  task .  

Correspond!ngly# observat ions of  the st imulus and de sc r ip t io n s  

o f  performance are  low.
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In Phase 2, a low frequency of  descr ib ing  performance 

continues to c h a r a c te r iz e  th is  group. The ir  expressions of  

boredom now s h i f t  from highest to lowest/ but they comment most 

on the d u ra t io n  of  the experiment (M13). They ana log ize  more 

than any o ther  group (M25).

In some ways, the performance o f  the High Daydreamers was 

d is a p p o in t in g .  The enjoyment o f  fan tasy  which Singer and 

Antrobus regarded as character  I s t l c  o f  th is  group was on ly  

weakly represented in the d a ta .  I t  was the exper im enter 's  

op in ion  th a t  a s i g n i f i c a n t  number of the subjects  in  th is  group 

were uncomfortable in the lab ora to ry  s i t u a t i o n  and th a t  th is  

i n h ib i t e d  th e i r  thoughts/ t h e i r  re p o r ts ,  or both. On many 

r e le v a n t  modules, th is  group was higher than both the Low 

Daydreamers and High Mindwanderers, but not higher than the Low 

Mindwanderers when they were expected to be above th is  group. 

Much o f  th is  is accounted fo r  by the f a c t  th a t  in  Phase 2 

(where they had the g re a te s t  o p p o r tu n i ty  to daydream) they  

reported  t h e i r  minds blank 21% of the t ime. This is  almost as 

much as the 25% fo r  the Low Daydreamers where i t  is expected.

I t  contras ts  w i th  an approximate 10% leve l  fo r  the other two 

groups. 11 wl11 be suggested below th a t  the f requent  

occurrence o f  the mind-blank module (M18) in the Low Daydream 

group is associated w i th  a weak sense of s e l f .  This is not the 

case fo r  the High Daydreamers. They are second only  to the Low 

Mindwanderers on s e l f  re fe re nce  (M28) and c l e a r l y  above the 

other  two groups.

Fo l low ing are the hypotheses which have been made fo r  th is
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group and the evidence bear ing on them.

1) Verbal reports  w i l l  be the longest/ most v a r ie d ,  most 

i n d i c a t i v e  o f  p o s i t i v e  a f f e c t .

The reports  were not s i g n i f i c a n t l y  longer than those of  

any o ther  group and they did not in d ic a te  any grea ter  amount of  

p o s i t i v e  a f f e c t  during  the experiment (M15).  The hypothesis  

was supported by the high frequency of  st imulus independent 

thought (which is more var ied  than st imulus dependent thought) .  

This st imulus independent thought included a high degree of 

ana lo g ica l  thought which emerges as a d is t in g u is h in g  

c h a r a c t e r i s t i c  o f  the High Daydream p a t te rn .

2) Accuracy of  s igna l  d e te c t io n  w i l l  be g rea te r  than tha t  

of  the High Mindwanderers, but not as good as e i t h e r  the Low 

Daydreamers or the Low Mindwanderers.

There were no s i g n i f i c a n t  d i f fe re n c e s  among groups on th is  

measure.

3) Time spent in  s igna l  d e te c t io n  during Phase 2 w i l l  be 

l e a s t  fo r  th is  group.

There were no s i g n i f i c a n t  d i f fe re n c e s  among groups on th is  

measure. Examination of the trends show a tendency in the 

opposite  d i r e c t i o n  of  the hypothesis.  The hypothesis had some 

support in th a t  th is  group contained four in d iv id u a ls  who did  

not a c t i v a t e  the tones a t  a l l .  This compares w i th  two High 

Mindwanderers, one Low Mindwanderer, and no Low Daydreamers in  

th is  category .

Low Daydreamers. In Phase 1, the Low Daydreamers are  

c h a ra c te r ize d  by f requen t  reports  o f  mind-blank (M18) and



58

o b serva t ion  of  the st imulus (M8).  They are  lowest in  reports  

o f  c once ntra t ing  on the performance (M l )  and st imulus  

independent thought (M19).

in Phase 2, th is  group is again h ighest on mind-blank  

(M18) and observa t ion  o f  the st imulus (M 8) .  In  a d d i t io n ,  they 

are  h ighest In re p o r t in g  d i f f i c u l t y  w i th  t h e i r  performance 

(M2).  Again, they are lowest in  reports  on concentra t ion  on 

performance (M l )  and st imulus independent thought (M19),  They 

are lowest in a l l  ca tegor ies  o f  st imulus independent thought 

and in verbal  iz a t io n s  concerning the choice between s igna l  

d e te c t io n  and s i t t i n g  q u i e t l y  (M20, M21, M23).

The Low Daydreamers are ch a ra c te r iz e d  by a weak sense of  

s e l f  (M28) and a low degree of mental a c t i v i t y .  When a c t i v i t y  

does occur, I t  tends to be st imulus bound.

Following are the hypotheses which were made about th is  

group and the data which bear on them.

1) Verbal re p o r ts ,  compared to the High Daydreamers, w i l l  

be s h o r te r ,  less v a r ie d ,  less I n d i c a t i v e  o f  p o s i t i v e  a f f e c t .

As was reported above, there was a trend fo r  the Low 

Daydreamers to be the lea s t  loquacious group, but i t  d id  not 

reach s t a t i s t i c a l  s ig n i f i c a n c e .  Using st imulus independent  

thought as the measure of v a r i a b i l i t y ,  the hypothesis was 

c l e a r l y  supported. Reports of p o s i t i v e  a f f e c t  were not 

s i g n i f i c a n t l y  d i f f e r e n t  from the o ther  groups.

2) Accuracy of  s igna l  de tec t ions  w i l l  be g re a te r  than fo r  

the High Daydreamers.

There was no s i g n i f i c a n t  d i f f e r e n c e  between the two
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groups.

3) Time spent in s igna l  d e te c t io n  during Phase 2 w i l l  be 

more than fo r  the High Daydreamers.

There was no s i g n i f i c a n t  d i f f e r e n c e  between the two 

groups. I t  is poss ib le  that  th is  r e s u l t  is p a r t l y  due to the 

unexpectedly  high re luc tan ce  o f  those In the High Daydream 

group to express t h e i r  thoughts and the use of the s igna l  

d e te c t io n  task as a s u b s t i tu t e  a c t i v i t y .  Examination of Table  

10 shows a s trong trend fo r  both the High and Low Daydreamers 

to choose the s ig na l  d e te c t io n  task more o f te n  than the other  

two groups.

High Mlndwanderers. In Phase 1, the High Mindwanderers 

are  ch ara c te r ized  by a low frequency of  mind-blank reports  

(M18),  a high frequency of  negat ive  a f f e c t  (M15) and a high 

frequency of observing t h e i r  own minds (M17).  I t  is  a lso  

noteworthy th a t  they are  not the most or le a s t  f requent  users  

o f  the o ther  modules. This is co ns is te n t  w i th  a p a t te rn  of  

wandering from module to module.

In  Phase 2, th is  group's reports  of  mind-blank are again  

low and the frequency of negat ive  a f f e c t  high (M 15) .  They also  

re po r t  mistakes in t h e i r  performance (M3) most f r e q u e n t ly .

Their  re fe re nc e  to s e l f  is r e l a t i v e l y  low (M28).

The response p a t te rn  of  the High Mindwanderer is  

co ns is te n t  w i th  the d e s c r ip t io n  given by Singer and Antrobus 

f o r  t h e i r  Factor E which was reported in Chapter I .  In  the 

High Mindwanderer, the sense of s e l f  is weak (M28), the mind is  

seldom blank (M18),  s h i f t s  in thought are f re q u e n t ,  and
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s i g n i f i c a n t  negat ive  a f f e c t  is present (M15).

The o r i g i n a l  hypotheses and the data which bear upon them 

are as f o 1 lows.

1) Verba) reports  w i l l  be sh or t /  d isorgan ized /  lack ing in  

p o s i t i v e  a f f e c t .  In  a d d i t io n /  there  w i l l  be more complaints of  

mind wandering and i n a b i l i t y  to concentrate  on the s igna l  

d e te c t io n  task than occur in  any other  group.

As a l ready  in d ic a te d /  th is  group is not less loquacious 

than o ther  groups. There are more complaints of mind wandering  

(M17) and in Phase 2 they re po r t  more mistakes in t h e i r  

performance than do other groups. Frequent reports  of p o s i t iv e  

a f f e c t  are  not given by any group/ the High Mlndwanderers are 

noted fo r  the presence of negat ive  a f f e c t .

2) Accuracy o f  s igna l  d e te c t io n  w i l l  be the poorest of  a l l  

groups because these subjects  lack the a b i l i t y  to prevent  

in form at ion  from the in te r n a l  channel from I n t e r f e r i n g  w i th  

a t t e n t i o n  to the ex te rn a l  channel.

There was a very s l i g h t  trend in th is  d i r e c t i o n /  but i t  

did  not reach s t a t i s t i c a l  s ig n i f i c a n c e .

3) Time spent in s igna l  d e te c t io n  during Phase 2 w i l l  be 

approximate ly  the same as tha t  spent s i t t i n g  q u i e t l y .  N e i ther  

task w i l l  provide much p o s i t iv e  a f f e c t  and subjects  w i l l  

a l t e r n a t e  between them.

The amount of  time spent in  s igna l  d e te c t io n  may be 

estimated by m u l t i p ly in g  the number of  decis ions to a c t i v a t e  

the tones ( re p o r te d  in Table 10) by the 30 second d u ra t io n  of 

each s e r ie s .  For the High Mlndwanderers/ th is  works out to
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approximately  7 minutes and does not support the hypothesis.  

This measure does not d i f f e r e n t i a t e  among any of  the groups.

Low Mlndwanders. In  Phase 1, the dominant c h a r a c t e r i s t i c  

of  the Low Mindwanderers Is  the frequency w i th  which they 

descr ibe  t h e i r  performance (M 6) .  They are also lowest on 

observat ions tha t  performance is d i f f i c u l t  (M2)/ negat ive  

a f fe c tC th e y  rep o r t  none)/ and observat ions of the mind (M17).

In Phase 2,  they are again h ighest in de scr ib ing  t h e i r  

performance (M6)/  but by a much less dramatic  margin. They 

generate a high amount o f  st imulus independent thought (M19) 

and in d ic a te  the g re a te s t  sense of  s e l f  (M28).

The response p a t te rn  o f  the Low Mlndwanderer both confirms  

expectat ions and adds s u rp r is e s .  In Phase 1/ as expected/ he 

is  absorbed in his performance. I t  should be noted th a t /  

u n l ik e  the Low Daydreamer, he is  not st imulus bound. In Phase 

2/ there is s t i l l  high a t t e n t io n  to performance/ but also a 

high degree of  st imulus independent thought.  The Low 

Mlndwanderer is h ighest in s e l f  awareness and processes 

considerab le  in fo rm a t ion .

The hypotheses fo r  th is  group and the re la te d  data are  as 

fo l lo w s .

1) Verbal reports  on the measures of length/  v a r i e t y /  and 

p o s i t i v e  a f f e c t  w i l l  in d ic a te  lower scores than the High 

Daydreamers/ but higher scores than both the Low Daydreamers 

and the High Mindwanderers.

The Low Mindwanderers were not more loquacious than any 

other  group. Using st imulus Independent thought as the measure
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o f  v a r i e t y ,  the hypothesis w i th  respect to the Low Daydreamers 

and High Mindwanderers was confirmed in both phases of the 

experiment.  In comparison w i th  the High Daydreamers, the 

hypothesis was confirmed In Phase 1 but not in Phase 2. This  

is  probably due to the i n h ib i t io n s  of the High Daydreamers, 

pre v iou s ly  mentioned.

2) Accuracy o f  s igna l  d e te c t io n  w i l l  be g rea te s t  in th is  

group.

Trends in both Phase 1 and Phase 2 support th is  

hypothesis ,  but do not reach s t a t i s t i c a l  s ig n i f i c a n c e .

3) Time spent in s igna l  d e te c t io n  during Phase 2 w i l l  be 

g re a te s t  fo r  th is  group. The s igna l  d e te c t io n  task provides an 

o p p o r tu n i ty  to demonstrate accuracy, which Is a source of  

p o s i t i v e  a f f e c t  fo r  these sub jec ts .

This hypothesis was not confirmed.
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CHAPTER V 

DISCUSSION

This chapter w i l l  discuss three  major aspects of  Study 2: 

1) design/ 2) a t t r i b u t e s  o f  the experimental  groups and, 3) 

modular a n a ly s is .  Re la t ions  to previous research and 

im p l ic a t io n s  fo r  fu tu r e  research w i l l  be noted.

Des i gn

i t  w i l l  be re c a l le d  th a t  there  were four major phases in  

the design of  Study 2. These were:

1) Mass a d m in is t ra t io n  of a s e l f  re p o r t  inventory  CDD-MW 

T e s t ) .

2) S e le c t io n  o f  subjects whose s e l f  re p o r t  ind ica ted  th a t  

they were extreme scorers on s p e c i f ie d  dimensions (daydreaming 

and mlndwandering f a c t o r s ) .

3) C o l le c t io n  o f  verbal reports  on the stream of thought 

from these extreme scorers under lab ora to ry  condit ions (s ig n a l  

d e te c t io n  ta s k ) .

k )  Modular an a ly s is  o f  the verbal re p o r ts .

This design permitted a v a l i d a t i o n  of "Daydreaming" and 

"Mlndwandering" as separate  construc ts .  Study 1 and p rev ious ly  

c i t e d  research had demonstrated two separate  fa c to rs  when s e l f  

reports  o f  imaginal processes were analyzed. In Study 1 ,  the 

subjects  were given the op po r tu n i ty  to daydream under 

experimental  co n d i t io n s .  Their  verbal reports  under these 

condit ions  were congruent w i th  t h e i r  e a r l i e r  s e l f  ra t in g s  of  

t h e i r  mental processes.
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This design may be used to study the construct  v a l i d i t y  of  

tests  used to assess o ther  mental t r a i t s  such as s u g g e s t i b i l i t y  

and s e l f  esteem.

Experimental Groups 

in Study 2, four d i s t i n c t  groups of subjects were formed 

and s tud ied:  High Daydreamers, Low Daydreamers, High 

Mi ndwanderers, and Low Mi ndwanderers. Some i n t e r e s t in g  

comparisons may be made between these four groups of subjects  

and c e r t a in  experimental  groups studied by o ther  researchers  

under o ther  co n d i t ion s .  These include stud ies  of c o g n i t iv e  

s t y l e  and operant versus respondent th in k in g .  This sec t io n  of  

the chapter  w i l l  make these comparisons and then consider the 

meaning of the group d i f fe r e n c e s  obtained in the present study 

i n more d e t a i 1.

Cognlt i ve s t v i e . Among those who have conducted research  

or w r i t t e n  about " c o g n i t iv e  s t y l e "  are :  Gates (1 9 7 1 ) ,  Gorman 

(1 9 7 1 ) ,  Warr ( 1970) ,  and W itk in  ( 1965) .  The term " s t y l e " ,  as 

used by these authors, has two major connotat ions: 1) i t  is 

t r a n s s i t u a t i o n a l ;  tha t  is ,  i t  is  a mental process which w i l l  

in f lu e n c e  performance on a v a r i e t y  of  tasks ( e . g . ,  Rod and 

Frame Test,  Embedded Figures Test ,  Human Figure Drawing Test)

2) there are s i g n i f i c a n t  In d iv id u a l  d i f fe re n c e s  in  the 

possession and u t i l i z a t i o n  of  a s t y l e .

The s t y l e  which has been most e x te n s iv e ly  s tudied has been 

f i e l d  a r t i c u l a t i o n  ( f i e l d  dependence vs. f i e l d  independence).  

W itk in  (1965)  has summarized the d i f fe re n c e s  as fo l low s :
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Reviewing the evidence . . .  a tendency toward 
a more g loba l  or more a r t i c u l a t e d  c o g n i t iv e  s t y le  
has been shown to be associated w i th  d i f fe re n c e s  
in body concept, in sense o f  separate  i d e n t i t y ,  
and in na ture  of  defenses. I t  is now our view 
th a t  the c h a r a c t e r i s t i c s  which make up the 
c o n tra s t in g  c o n s t e l la t io n s  described may be 
conceived as d iv e rs e  m an i fes ta t io ns  o f  more 
developed or less developed psychological  
d i f f e r e n t i a t i o n .  Thus, we consider i t  more 
d i f f e r e n t i a t e d  i f ,  In  h is  perception o f  the world,  
the person perceives parts of the f i e l d  as 
d i s c r e t e  and the f i e l d  as s t ru c tu re d .  We consider  
i t  more d i f f e r e n t i a t e d  i f ,  in his concept of  his  
body, the person has a d e f i n i t e  sense of  the 
boundaries o f  the body and of the i n t e r r e l a t i o n  
among i t s  p a r ts .  We consider I t  more 
d i f f e r e n t i a t e d  I f  the person has a f e e l i n g  of  
him se lf  as an in d iv id u a l  d i s t i n c t  from others  and 
has i n t e r n a l i z e d ,  developed standards to guide his  
view o f  the world and of  h im se l f .  We consider i t  
more d i f f e r e n t i a t e d  i f  the defenses the person 
uses are s p e c i a l i z e d .  I t  is  our view th a t  these 
various c h a r a c t e r i s t i c s ,  which we have found to 
c lu s te r  to ge ther ,  are not the end-products of  
development in separate  channels, but are d iverse  
expressions of an under ly ing  process of  
development toward g rea te r  psychological  
com plex i ty .  'Leve l  of  d i f f e r e n t i a t i o n '  Is a 
concept which encourages us to look across 
psychological  areas and provides a basis fo r  
th in k in g  about s e l f -c o n s is t e n c y  in in d iv id u a l  
psychological  make-up.

P a r a l l e l s  between the Low Daydreamer and the f i e l d  

dependent su b je c t  can r e a d i l y  be drawn. Both have a weak s e l f  

concept and a tendency to be dominated by t h e i r  immediate 

st imulus s i t u a t i o n .  S i m i l a r l y ,  there is  a p a r a l l e l  between the 

Low Mindwanderer and the f i e l d  independent s u b je c t .  Both have 

r e l a t i v e l y  s trong  s e l f  concepts and are not st imulus bound.

From these p a r a l l e l s ,  a p p ro p r ia te  p re d ic t io n s  can be made and 

tested  regard ing  the performance o f  the Low Daydreamers and Low 

Mindwanderers on the t r a d i t i o n a l  tests  of c o g n i t iv e  s t y l e .  The 

r e l a t i v e  performance o f  the High Daydreamers and the High
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Mlndwanderers i s ,  perhaps, less p r e d i c t a b l e .

OJB&raiU respondent thought. A comparison between the 

re s u l ts  of  the present study and a recent experiment by K l inger  

(197k)  Is  of  i n t e r e s t .  K l inger  studied d i f fe re n c e s  between 

operant and respondent th in k in g .  The former is goal d i re c te d  

and was e l i c i t e d  by problem so lv in g  tasks in lo g ic  and manual 

puzz les .  The l a t t e r  th in k in g  is not d i re c te d  a t  the s o lu t io n  

of  a p a r t i c u l a r  problem and was e l i c i t e d  by i n s t r u c t in g  the 

subjects  to l e t  t h e i r  minds wander. The subjects  were 

In s t ru c te d  to th ink  out loud and th e i r  verbal  protocols  on the 

two types o f  tasks were compared. Two ca tegor ies  of th in k in g ,  

e v a lu a t io n  and contro l  of a t t e n t i o n ,  d is t in g u is h e d  operant from 

respondent th in k in g .  Eva luat ion  was measured by such words as 

"Yep, Dammit, Now w a i t ; "  c o n t r o l ,  by such words as " L e t 's  see,  

Where was I ?"

These ca tegor ies  were found s i g n i f i c a n t l y  more f r e q u e n t ly  

when the subjects  were engaged in the operant task .  S im i la r  

r e s u l ts  were obta ined in the present study. Module 1 measured 

contro l  o f  a t t e n t i o n  (c o n c e n t ra t in g  on performance) and Modules 

2 thru 6 measured various eva lua t ions  of  performance 

( improv ing,  d e t e r i o r a t i n g ,  e t c . ) .  I t  w i l l  be noted th a t  these 

modules helped to d e f in e  st imulus dependent thought.  This  

c a te g o r iz a t lo n  o f  thought over laps considerab ly  w i th  K l in g e r 's  

concept of  operant th in k in g .

MfiflllLng f t f  group d i f f e r e n c e s . I n order to fac i  1 i t a t e  

v i s u a l i z a t i o n  o f  the d i f fe re n c e s  among the four experimental  

groups o f  th is  study, we w i l l  borrow and modify two concepts
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from Newell and Simon ( 1 9 7 2 ) .  These are the concepts of  

"problem space" and "problem behavior  graph."  The former 

represents the possib le  moves which a sub jec t  could make in  

s o lv in g  a problem. The l a t t e r  represents the moves he a c t u a l l y  

makes. We w i l l  use the term "modular space" to represent the 

possib le  acts of thought which our subjects  could em it .  A 

"modular graph" re fe rs  to those acts which were a c t u a l l y  

emi t t e d .

I t  is now necessary to consider the possib le  reasons fo r  

group d i f fe re n c e s  In movement through modular space. These 

reasons must be based on an examination o f  the general  fu n c t io n  

of  thought and the s p e c i f i c  fu n c t io n  of  each module.

The general fu n c t io n  of  thought may be discussed in terms 

of severa l  concepts re fe r r e d  to by White (1959)  in his  

i n t e g r a t i v e  paper on m o t iv a t io n  and competency. White included  

" t h in k in g "  in his l i s t  o f  organism! c a c t i v i t i e s  which promoted 

ad apta t io n  to the environment and mastery over i t .  He argued 

fo r  a concept o f  " e f fe c ta n c e  m o t iv a t io n "  which s ta tes  that  

organisms take pleasure in  expressing and developing th e i r  

competencies. This implies a concept o f  in te r n a l  contro l  ( f o r  

which White gives examples) and an important as s oc ia t ion  

between i t  and e f fe c ta n c e  m o t iv a t io n .  I t  should be noted tha t  

White s tresses an a f f e c t i v e  (as d i s t i n c t  from a d r iv e )  

component o f  e f fe c tan ce  m o t iv a t io n .  He speaks o f  " f e e l in g s  of  

e f f i c a c y . "  These fe e l in g s  may be understood as occurr ing  a t  

the phenomenological leve l  of  thought/  mentioned in  Chapter IV .  

I t  is along these dimensions o f  competency and contro l  th a t  the
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experimental groups of  the present study d i f f e r .

The degree to which an in d iv id u a l  contro ls  h is  own thought 

has been a top ic  of  cont inu ing  in t e r e s t  in psychology. Lack of  

vo lun ta ry  contro l  Is  sometimes regarded as undes irab le  ( e . g .  

obsessions) and sometimes as d e s i ra b le  ( e . g .  sudden i n s i g h t s ) .  

In both cases, the c o n t r o l l i n g  mechanism Is o f te n  discussed as 

s e l f  or ego.

in comparing our experimental groups, i t  should be noted 

th a t  the High Daydreamers and Low Mindwanderers demonstrated 

g re a te r  s e l f  awareness (M28) than the other  two groups. I t  is  

reasonable to assume tha t  they also had g rea te r  contro l  over 

t h e i r  thoughts. This c o n t ro l ,  however, was exercised in 

d i f f e r e n t  ways. The Low Mindwanderers spent f a r  more time 

d e s cr ib in g  t h e i r  performance than did the High Daydreamers. i t  

is assumed th a t  th is  concern and i n t e r e s t  in  performance stems 

from competency and not fe a r  of  f a i l u r e .  This i n t e r p r e t a t i o n  

is supported by the f a c t  tha t  they were lowest in observing the 

task to be d i f f i c u l t  and in r e p o r t in g  negat ive  a f f e c t .  The 

High Daydreamers, on the o ther  hand, exercised t h e i r  co ntro l  by 

tu rn in g  to st imulus independent thought.  The high degree of  

a n a lo g iz in g  in th is  group may represent  a competency w arran t ing  

spec ia l  a d d i t io n a l  i n v e s t ig a t io n .  I t  should be noted th a t  the 

M i l l e r  Analogies Test is f r e q u e n t ly  used to a id  in the 

s e le c t io n  of  graduate s tudents .  Since the na tura l  leve l  o f  

a n a lo g iz in g  Is h ighest In  th is  group, i t  could be pred ic ted  

th a t  they would do best on the M i l l e r  Analogies Test .

The Low Daydreamers and the High Mindwanderers are
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s i g n i f i c a n t l y  lower than the o ther  two groups on s e l f  awareness 

and I t s  c o r re la te d  process, co n tro l  o f  thought.  However, t h e i r  

lack o f  contro l  Is manifested in d i s t i n c t l y  d i f f e r e n t  ways.

The Low Daydreamer accepts a blank s t a t e  of  mind r e l a t i v e l y  

f r e q u e n t ly .  Many of the thoughts which do occur are simple  

observat ions of  impinging ex te rn a l  s t i m u l i .  The High 

Mindwanderers, on the other  hand, have the most a c t iv e  minds o f  

any of  the experimental groups. However, since they lack  

co ntro l  over th e i r  thoughts, they are subject  to the g re a te s t  

incidence of  negat ive  a f f e c t .  In a d d i t io n ,  they do not develop  

any d is t in g u is h in g  mental competency.

This discussion of the four experimental groups leads to 

the conclusion th a t  the Daydreaming fa c to r  may be regarded as 

one which measures r e l a t i v e l y  c o n t r o l le d  in form at ion  processing  

and the Mindwandering f a c to r  as one which measures r e l a t i v e l y  

u n c o n tro l le d  In form ation  processing.

Future research on the pa t te rn s  of  thought demonstrated in 

th is  study can deal w i th  a t  lea s t  two major quest ions: 1) What 

is  the range of  tasks fo r  which the demonstrated competencies 

are re levant?  2) Can techniques of  contro l  be taught to Low 

Daydreamers and High Mindwanderers?

Modular Analysis  

Computerized methods of content a n a ly s is  are in t h e i r  

e a r ly  stages of  development. The most extensive  work has been 

done w i th  the General In q u i r e r  s e r ie s  of  programs (Stone e t .  

a l . ,  1966) .  Goldhamer (1969)  has reviewed the major problems in
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th is  area and some of the proposed s o lu t io n s .  He describes the 

basic  problem as fo l lo w s .

As is true  w ith  other contemporary programs, the 
in v e s t ig a to r  is ab le  to express his theory only  in 
terms of  the r e s t r i c t e d  elements d i r e c t l y  
observable  in the t e x t .  This contras ts  w i th  the 
a b i l i t y  of a human content an a lys t  to apply  
immense i m p l i c i t  knowledge o f  the s t ru c tu re  of  the 
language and the context  o f  the t e x t ' s  source as 
he I d e n t i f i e s  content ca teg or ies  in the t e x t .

Goldhamer then o u t l in e s  several  procedures for  having the 

computer u t i l i z e  context  to deal w i th  such problems as 

ambiguity ,  metaphor, and humor. I t  should be noted th a t  the 

degree to which such procedures are necessary is dependent upon 

the body of  data to be analyzed and the purpose o f  the 

a n a ly s is .  In the present study, most o f  the modules could be 

c l a s s i f i e d  on the basis  of the keywords l i s t e d  in the 

d i c t io n a r y  of  Appendix B. A small percentage required the 

u t i l i z a t i o n  of  context which extended beyond the keywords. 

Modular a n a ly s is  could be re f in e d  by developing computer 

programs to u t i l i z e  th is  a d d i t io n a l  context  along the l in es  

described by Goldhamer.

Two aspects of modular an a lys is  which are most important  

to i t s  f u r t h e r  development are:  1) i t s  use of  the act o f  

thought as the basic u n i t  o f  an a lys is  and 2) i t s  l inkage to 

computer s im u la t ion  of mental processes. I t  is  planned to 

develop these aspects in fu tu re  s tu d ie s ,

Conclus ion

In Chapter I ,  I t  was pointed out th a t  the term 

"daydreaming" Is used In our c u l t u r e  as a global one which
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r e fe rs  to a v a r i e t y  of  u n c le a r ly  def ined mental processes. The 

methodology employed in th is  study ( f a c t o r  a n a ly s is  and modular 

a n a ly s is )  has shown the f e a s i b i l i t y  o f  studying these processes 

in d e t a i l .  When th is  is done/ q u a l i t a t i v e  and q u a n t i t a t i v e  

d i f fe re n c e s  in those acts  of  thought which c o n s t i t u t e  

daydreaming can be d e l in e a te d .  Consequently, In d iv id u a l  and 

group d i f fe r e n c e s  in the emission of  these acts o f  thought can 

also be descr ibed.  The d e s c r ip t io n  of  these d i f fe r e n c e s  makes 

i t  possib le  to begin a search fo r  t h e i r  causes and to more 

c l e a r l y  understand and contro l  the phenomena o f  daydreaming.
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APPENDIX A 

Daydreaming -  MindwanderIng Test
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INSTRUCTIONS

This is  a qu est ionna ire  on daydreaming. D i f f e r e n t  forms 
of th is  ques t ion na ire  are  being d i s t r i b u t e d  among hundreds of  
students a t  Br idgeport  as pa r t  o f  a cont inu ing p r o je c t  to learn  
more about a common mental process. Your p a r t i c i p a t i o n  w i l l  
a id  in th is  basic  research in psychology.

You are asked to wri te your name on your answer sheet so 
th a t  you may be contacted and in v i te d  to p a r t i c i p a t e  in 
a d d i t io n a l  research planned fo r  the near f u t u r e .  The answers 
which you g ive  are  kept s t r i c t l y  c o n f i d e n t ia l  according to the 
same e t h ic a l  standards which apply  in the medical and legal  
profess ions .  The p a r t i c u l a r  data which you supply w i l l  be 
grouped w i th  th a t  o f  o ther  students and re fe r r e d  to only  as a 
s t a t i s t i c .

Please note tha t  when we use words l i k e  "daydreams" we are  
using popular terminology fo r  which there is no " o f f i c i a l "  
d e f i n i t i o n .  You may have your own p a r t i c u l a r  idea of what you 
mean by a daydream or fa n ta s y .  Try to answer these items as 
they seem most to apply to you. Make a d i s t i n c t i o n  between 
JJii nki ng about an immediate task you 're  performing, e .g .  
working, doing schoolwork and th in k ing  d i r e c t l y  about i t  w h i le  
you are  doing i t  and daydreami m  which Involves thoughts 
un re la te d  to a task you are  working on or e ls e  thoughts th a t  go 
on w h i le  you are g e t t in g  ready fo r  s leep or on a long bus r i d e .

Each of  the items in th is  qu es t ion n a ire  says something 
about daydreams or daydreaming. In d ic a te  to what ex te n t  each 
item app l ies  to you, or describes you or your op in io n .  Make 
your judgment on a 5 po int  sca le  (A ,B ,C ,D ,E ) .

A stands fo r  " d e f i n i t e l y  not t rue  fo r  me" or "S trong ly  
u n c h a r a c t e r is t ic  o f  me."

JL stands fo r  "very  true  fo r  me" or " s t ro n g ly  
c h a r a c t e r i s t i c  o f  me."

The middle  l e t t e r s  in the sca le  stand fo r  in te rm e d ia te  
degrees between " d e f i n i t e l y  not true " and "very t r u e . "

The wording of some of the items may seem unclear  to you. 
Please answer each I tern even i f  you have d i f f i c u l t y  in making a 
judgment on i t .  Make your judgment on your I n i t i a l  impression 
w ithou t  spending too much time th ink ing  about an I tern.

Please in d ic a te  only  your name and sex on the heading of  
the answer sheet and then proceed to i tern 1.
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SCALE 1  

ACCEPTANCE fl£ DAYDREAM INS

Scale DD-MW Scoring  
i tern » * Dl re&tion I tan

1 66 -  Daydreaming in an a d u l t  is r e a l l y
c h i l d i s h .

2 72 I fe e l  badly about daydreaming because
i t  may in d ic a te  a weakness in c h a ra c te r .

3 6 ♦ A r e a l l y  o r i g i n a l  idea can sometimes
develop from a r e a l l y  f a n t a s t i c  day­

dream.

4 25 -  Daydreams are unreal and seldom come
tru e .

5 42 I f e e l  g u i l t y  about my daydreams.

6 1 Because daydreaming o f te n  takes me away
from my work, I t r y  to avoid i t  even 
when I have no s p e c i f i c  task to complete,

7 39 -  The fewer daydreams one has, the more
time there is to r e a l l y  " l i v e . "

8 74 -  Daydreams accomplish nothing more than
a temporary escape and ju s t  avoid th ings  
th a t  must be done.

9 82 -  Daydreaming never solves any problems.

10 92 ♦ Daydreaming is a common exper ience fo r
grea t  s c i e n t i s t s  and a r t i s t s  as w e l l  as 
fo r  the average person.

11 102 ♦ Daydreaming is normal fo r  adu lts  as w e l l
as fo r  adolescents and c h i ld r e n .

12 48 + 1  f in d  my daydreams are w orthwhile  and
1n t e r e s t in g  to me.
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iC A li Jl

POSITIVE REACT. I QMS i H  DAYREAMINQ

Scale DD-MW Scoring
Item » _±_  D i r e c t io n  1.LB01

1 U5 ♦ I can be aroused and ex c i te d  by a
daydream.

2 56 ♦ A "happy" daydream helps me "snap out
o f"  a s p e l l  of unhappiness.

3 63 ♦ My daydreams are o f te n  s t im u la t in g  and
reward Ing.

*♦ 96 ♦ My daydreams o f te n  cheer me up when I
fe e l  b lue .

5 5 ♦ Sometimes a t h r i l l  goes up my spine as
I r e f l e c t  on a grea t  amount of  triumph  
and achievement.

6 20 ♦ I o f te n  r e l i v e  happy or e x c i t i n g  exper­
iences in my daydreams.

7 107 -  My daydreams o f te n  leave me w ith  fe e l in g s
of  sadness.

8 51 ♦ A daydream can br ing  a smile  to my fa c e .

9 77 + 1  u s u a l ly  f e e l  content and q u i te  ex c i te d
a f t e r  a daydream.

10 86 ♦ Daydreams are more l i k e l y  to arouse
pleasant  than unpleasant emotions 
w l t h in  me.

11 23 ♦ My daydreams o f te n  leave me w ith  a warm,
happy f e e l i n g .

12 l k  ♦ My fa n ta s ie s  u s u a l ly  provide me w i th
pleasant  thoughts.



&£AL£ Sl

DD-MW
#

21

<*6

52

70

78

87

97

7

15

27

52

60

VISUAL IMAfiERI lH  DAYDREAMS

ScorIng  
D irection  I tern

The "scenes" In my daydreams are  sort  
of  fuzzy  and un c lear .

♦ I can see the people or things in  my
daydreams as i f  they were moving around.

♦ I sometimes have a very c le a r ,  l i f e l i k e
p ic tu re  o f  what I am Imagining.

♦ I can o f te n  "see" a la rge  number of
things or people in  my fa n t a s ie s .

I do not r e a l l y  "see" the ob jec ts  in 
a daydream.

♦ My fa n ta s ie s  o f te n  cons is t  of black-and  
w hite  or co lor  images.

My daydreams are mostly made up of  
thoughts and fe e l in g s  ra th e r  than v isua l  
images.

♦ Visual scenes are an Important pa r t  of  
my daydreams.

♦ The "p ic tu re s  in my mind" seem as c le a r  
as photographs.

The scenes of  my daydreams are never 
longer than b r i e f  f l a s h e s .

♦ The "scenes" in my daydreams are  so v iv id  
and c le a r  to me th a t  my eyes seem a c t u a l l y  
to fo l lo w  them.

♦ I can s t i l l  remember scenes from recent  
daydreams.
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5-CAIE 1

AUDI TOBY IMAfiES, IB  BAYDBEAMS

Scale DO-MW 
Item » _L_

ScorIng  
D irection I ten

2

3 

i*

5

6

7

8

10

11

12

<tl

71

5*»

108

3

12

1*9

65

75

8 <*

91*

103

In a daydream, I can hear a tune almost 
as c l e a r l y  as I f  I were a c t u a l l y  
11 stent ng to I t .

When people speak In my daydreams/ I 
cannot r e a l l y  hear t h e i r  voices.

My daydreams are u s u a l ly  accompanied by 
the sounds of  the subjects  of my daydreams.

I can hear music w i th  shades of  both s o f t ­
ness and loudness in my daydreams.

During a daydream/ voices seem to come in  
loudly  and c l e a r l y  and then fade away.

I sometimes seem to be ab le  to hear the  
characters  In my fa n ta s ie s  t a l k i n g  to 
one another.

The sounds I hear In  my daydreams are  
c le a r  and d i s t i n c t .

A piece of music sometimes runs through 
my head as c l e a r l y  as i f  I were l i s t e n i n g  
to I t  on a t r a n s is t o r  rad io .

When I do hear voices in my thoughts,  
they are  not r e a l l y  very c le a r  or 
recognizab le .

I can hear conversations between myself  
and other  people very c l e a r l y  in my mind 
during a daydream.

Sometimes sounds I ' v e  heard in the past  
come in to  my mind during a daydream as i f  
I could almost hear them again .

The voices of people who are  important  to 
me sound very c le a r  when I daydream about  
them.
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SCALE 11

FUTURE m DAYDREAMS

Scale DD-MW Scoring  
1 tem » _JL_ D1 r e c t i  on item

1 9 +  Before going somewhere, I Imagine
the scene and what I w i l l  be doing.

2 17 ♦ I p ic tu re  myself  as I w i l l  be severa l
years from now.

3 29 ♦ I am more l i k e l y  to th ink  about to ­
morrow than wonder about yesterday.

k 68 ♦ I th ink about how " the  world o f  the
fu tu r e "  w i 1 1 look.

5 90 I never plan where I ' l l  be or what
I ' l l  be doing severa l  years from now.

6 100 -  I do not th ink about what the f u tu r e
w i l l  be 11 ke

7 3k ♦ I daydream about what is about to
happen.

8 37 I seldom th ink about what I w i l l  be
doing in the f u t u r e .

9 58 ♦ My thoughts are o f  the fu t u r e  ra th e r
than of  the past .

10 80 + 1  daydream about what I would l i k e  to
see happen in the f u t u r e .

11 10k *  I f in d  myself imagining what I w i 11
be doing a year from now.

12 62 - * - 1  tend to daydream about the events
of  the coming weeks and months more 
than of  the happenings of the past .
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££AJL£ 11

M 1M  WANDERING

Scale DD-MW Scoring  
i tem » _J_ PI re c t ig.p I tan

1 10 My mind seldom wanders w h i le  I am
work i ng.

2 59 ♦ At times i t  is hard fo r  me to keep
my mind from wandering.

3 67 My mind seldom wanders from my work,

k 83 ♦ During a le c tu re  or speech, my mind
o f te n  wanders.

5 88 I have seldom found my mind wandering
during a speech, concert ,  show, ra d io ,  
or TV program.

6 106 -  My thoughts seldom d r i f t  from the
subjec t  before  me.

7 26 ♦ I am the kind of  person whose thoughts
o f te n  wander.

I have l i t t l e  d i f f i c u l t y  in keeping my 
mind focused on a long, tedious task.

I can work a t  one th ing  fo r  a long 
time w i th  r e l a t i v e l y  l i t t l e  e f f o r t .

No m atter  how hard I t r y  to concen­
t r a t e ,  thoughts un re la te d  to my work 
always creep in .

11 98 ♦ I have d i f f i c u l t y  in m a in ta in ing  con­
c e n t r a t io n  fo r  long periods of time.

12 2 ♦ During a speech, meeting,  or le c tu r e ,
I o f te n  "come t o , "  r e a l i z i n g  th a t  I 
have not heard a word the speaker was 
sayi ng.

8 kQ

9 <*3

10 93 ♦



I

19

k k

6U

73

95

k

13

50

53

76

85

30

SCALE 11

Scor i ng 
D irection

♦

♦

♦

♦

♦

BQREDQM

Lien

Most of  the things I do are not 
Important or In t e r e s t i n g .

Each day is f u l l  o f  things which keep 
me In te r e s t e d .

I f in d  th a t  I e a s i l y  lose i n t e r e s t  In 
thi ngs I have to do.

Most th ings th a t  are i n t e r e s t i n g  to 
s t a r t  w i th  lose t h e i r  appeal 
a f t e r  a w h i le .

I 11ke to f i n i s h  what I am doing before  
s t a r t i n g  something new.

I tend to be e a s i l y  bored.

I seldom get r e a l l y  in te re s te d  and 
involved in what I am doing.

I o f te n  f in d  i t  q u i te  d i f f i c u l t  to 
f i n i s h  something th a t  I was i n i t i a l l y  
q u i te  in te re s te d  in .

I can work a t  something fo r  a long 
time w i thou t  f e e l i n g  the lea s t  b i t  
bored or r e s t l e s s .

Most of  my time Is f i l l e d  w ith  e x c i t i n g ,  
I n t e r e s t i n g  th ings .

I tend to be qui te  wrapped up and 
in te re s te d  in whatever I am doing.

I am seldom bored.
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&£AL£ l i

M£HTAX1. ON RAH

Scale  00-MW Scoring
Item * _ i_  DI ree l ton I t ,cm

1 16 -  Sometimes during the day, I am
not p a r t i c u l a r l y  aware of  any­

th ing w i t h i n  my mind.

2 22 My mind is  o f te n  b lank .

3 36 ♦ When a lone ,  thoughts do not stop
rac ing  through my mind.

*» 61 ♦ M y  thoughts o f te n  seem to race
through my mi nd.

5 89 ♦ I th ink  about a su b je c t  on ly  fo r
a few seconds before  the next thought  
appears in my mind.

6 99 ♦ There is always something going
through my mind.

7 8 ♦ I f in d  thoughts chasing through
my mind a t  a g rea t  speed.

8 28 -  Many times there is nothing a t  a l l
going through my mind.

9 33 -  My thoughts o f t e n  come to me s lo w ly .

10 i»7 I o f t e n  have periods where I am not
p a r t i c u l a r l y  conscious of  my thoughts,

11 69 ♦ My mind is always on the go.

12 79 ♦ My mind is  always a c t iv e .
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Scale  
LLBm. t

1

2

3

k

5

6 

7

8

9

10

11

12

££AL£ 11 

PISTRACTIBlLITY

DD-MW Scoring
_ ! _  Hi LEC-Liafl i-tem

18 -  My a t t e n t io n  is seldom d iv e r te d  by
what others around me are doi ng.

2H ♦ I am always glad to f in d  an excuse
to take me away from my work.

81 ♦ Faced w i th  a tedious job# I no t ice
a l l  the o ther  things around me that  
I could be doi ng.

91 ♦ When s i t t i n g  in a la rge  le c tu r e  or
meeting, I u s u a l ly  f in d  myself  
looking around a grea t  deal a t  
the people or otsects  in the room.

105 ♦ When stuck w i th  one job fo r  a long
time, i begin to pay a t t e n t i o n  to 
my f i n g e r n a i l s  or some aspect of  my 
personal appearance.

55 ♦ Even when i am l i s t e n in g  to an in ­
te r e s t !  ng speaker, my mind wanders.

11 ♦ I f in d  i t  hard to read when someone
is on the telephone in  a neighbor  
Ing room.

31 ♦ I f in d  i t  d i f f i c u l t  to concentrate
when the TV or radio  is  on.

35 -  i can study q u i te  w e l l  under noisy,
d i s r u p t iv e  circumstamces.

38 My a b i l i t y  to concentra te  is not  
impaired by someone t a lk in g  in  another  
part  o f  my house or apartment.

57 -  I am not e a s i l y  d i s t r a c t e d .

101 -  When I am deeply engrossed In my work,
i t  is  d i f f i c u l t  fo r  someone to catch  
my a t t e n t i o n .
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APPENDIX B 

D ic t io n a ry  fo r  Modules
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Note: Some s u f f i x e s  have been om it ted .

1: Concentrat ing on | Performance

concentrat
keep up wi th
keep pressing
ju s t  pushing
ju s t  pressing
f o l l o w I n g . . . p a t te rn
t h o u g h t s . . . s ta y  w i th  i t
a i l  I th ink about I s . . . press Ing
ju s t  1 i s t e n i n g . . . and responding

2: Observe I Performance I D i f f i c u l t ,  Unable, impossible

c a n ' t
n o t . . .a b le
n o t . . . concentrate
c a n ' t  respond
hard doing
hard to press
losing  concentra t ion
troubi e
d i f f i c u l t
h a r d . . .co nc en tra t
c a n ' t . . .co nc en tra t
rea l  1y . . . hard
v e r y . . .hard
m ore . . .hard
g e t . . . hard
i s n ' t  g e t t i n g . . . e as ie r

3: Observe | Performance I Negative,  M is take,  D e t e r i o r a t in g

mi stake  
wrong 
worse 
mi ss
mess.. .up 
bad
sloppy  
mixed up 
overant i  ci pate  
c a n ' t  an t i  ci pate  
throws me o f f  
foo led  me 
lo s t  track
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take more and more ttme 
n o t lc e  ml stake  
l o s e . . . t lm lng  
g e t . . .s lower
1. . . slow down 
r e f l e x . . .worse  
got care less  
l o s t . . . s e l f  
got lo s t  
botched
goof I t  up
g o t . . .o u t  o f  k i I  te r
1. . .uncoordInated

•»: Observe I Performance I P o s i t iv e /  Accurate / Improving

bes t  
b e t te r  
I mprov 
wel I 
e a s Ie r
g e t . . . u s e d  to i t  
becom.. .easy  
not as hard 
g e t t l n g . . .hang of 11

5: Observe I D is c r im in a t io n  | D i f f i c u l t /  Impossib le

confus
so c lose together  
c a n ' t  di s t i  ngui sh 
p ro b le m . . .d i  scr im1nat  
h a r d . . . d i s c r i m l n a t  
sound.. . a 11ke 
sound.. • same 
harder to t e l l . . . a p a r t  
h a r d . . . di s t i  ngui sh 
mix up tones 
c a n ' t  di s t i  ngui sh

6: Describes | Performance

Code I f  keywords fo r  performance are present and keywords for  
other  modules are not.

7: Observe I Stimulus I Fast



f a s t
rea l  1y comlng
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8: Observe I Stimulus I A t t r i b u t e

the f i r s t  ones are 
each new se r ies  
the noises seem 
low.. .seem  
low are  
lo w . . .always  
not iced  th is  time 
more lo w . . . th a n  
about the sound 
s t a r t . . . low 
looking a t . . . b u t t o n  
seem.. . to be 
c l  i ck
noise sounded
random sound
equal number
more high
a lw a y s . . . h i gh
no pa t te rn
seem.. . short
g e t . . .s h o r t
l o t  high
t h is  se r ie s
t h i r t y  beeps
sound.. .d i  f f e r e n t
s t i f f n e s s  o f . . . b u t t o n
seem.. . louder
count
seem.. . slower  
seem.. . same

9: Wonder about I Performance

w o n d e r . . . I  am doing 
w onder. . . supposed to 
w h e th e r . . . r i ght

10: Wonders about I A t t r i b u t e  of Experiment

wonder. . .experiment  
wonder. . .measur i ng
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wonder.• .purpose  
wonder. . . suppose 
w o n d e r . . .a b o u t  
wonder. . . t e s t  
wonder.• . prove  
have to oo w l th  
w h y . . .d o in g  i t  
w h a t . . . purpose 
w h a t . . . sense 
w h a t . . . Importance  
w h a t . . .p r o v e  
w h a t . . .experiment  
curious
d o n ' t  s e e . . . p o i n t  
wonder. . .done 
about experiment  
what a i l  about  
f I g u r e . . . purpose

11: Hypothesizes about I A t t r i b u t e  of Experiment

maybe
w h e th e r . . . could be 
begi nni n g . . . theory

12: Comments on | A t t r i b u t e  o f  Experiment

i t  would seem 
discovered something 
I can stop i t  
I t  would be 
th is  takes 
i t  seems 
w is h . . .b u t t o n s  
w i s h . . .someone in here

13: Comments on I Durat ion  of  Experiment

wi s h . . .o u t  o f  here 
w a i t in g  f o r . . .experiment  
w I s h . . .experiment  
wi s h . . .end 
when.. .s to p  
w h e n . . .o u t  o f  here 
seem.. . f o r e v e r

lit: Observe I A f f e c t  I Bored
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bored 
bor i ng 
monotonous 
t i  red 
tedious  
w a n t . . .s tee p

15: Observe I A f f e c t  | Negative

anxi
f r u s t r a t  
i r r  i t a t  
angry 
anger 
f  lu s t e r  
nervous 
stupi d
uncomfor tab 1e 
pai n f u 1
f i  n g e r s . . . h u r t  
depressed 
g e t t i  n g . . .warm 
im pat ien t
urge to push wrong one on purpose

16: Oberve I A f f e c t  I P o s i t iv e

re la x !n g  
l u 111ng 
fun
in t e r e s t ! n g  
amus i ng

17: Observes I Mental Processes

th o u g h ts . . . random 
th o u g h ts . . . s c a t te red  around 
m ln d . . .wander
w on 't  be ab le  to concentrate  
I was in a daze 
daydream!ng 
whole mess of  thoughts 
th in k in g  o f  so many things  
th in k in g  about o ther  th ings  
hard to d i s t in g u is h  thought 
not sure what th in k in g  of  
things went through my head 
mind's d r i f t i n g
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c a n ' t  remember

18: Observe I Mind I Blank

none
nothlng
n o . . . thought
d i d n ' t . . . a n y  thought
w a s n ' t . . . th ink in g  o f  anything

19: Stimulus Independent Thought

Generic Category fo r  Modules 25*29.

20: Consider | Choice

d o n ' t  w a n t . . .p re s s  
choi ce
on the o ther  hand 
then again  
w h e th e r . . .press  
seem.. . yet
d o n ' t  know w h a t . . .d o  
w h e th e r . . . push 
t r y . . .dec ide

21: Consider | Choice I Presses

p re fe r  to play  
t r y . . .hang of 1t 
t r y . . . agai n 
t r y . . . o n e  more time 
t r y . . .once
what do you s a y . . .w e  press
I ' l l  push
mlght as w e l 1 do
b e a t s . . . s I t t l n g  around
lo t  b e t t e r . . .push
gi v e . . . t r y
w i 111ng. . . t r y
g i v e . . . s h o t
I ' l l . . . t r y
w e ' 1 1 . . . t r y
I . . . t r y
s t a r t  again
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22: Consider | Choice I Does not Press

re s t
q u i t . . . p r e s s  
decide not  
w o n ' t . . . touch 
n o t . . . push 
si t th is  out  
not h i t . . .bu ttons  
w i l l  r e la x  
n o t . . .  press

23: Observes I Environment

room 
wal 1 
cement 
b lock 
chat r 
door 
desk 
drawer  
f  loor  
b 1i nds 
mi crophone 
s t a t i  c 
c e i 11ng 
box 
tape  
day out  
outs i de 
headphones 
hal 1 
wl res
h e a r . . .outs  ide
warm
clo se t
Plug
screw
bookcase
shelves
cabi net
cables

2 k :  Observe I Body

f ! nger 
s tomach 
hand
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shoulder
knuckle
heart
arm
I'm hungry
beard
fo o t
eye
head
ear

25: Analogizes I I

l o o k . . . 1 1ke 
11 k e . . .when 
sound.. .  11 ke 
I am l i k e  
almost l i k e  
seem.. . 1 1ke 
a s . . .  I f  
j u s t . . .  11 ke 
s o r t  o f  11 ke 
compar I ng 
remi n d . . . o f  
remi n d . . .me

26: Recal l  I Past

Form from l e f t o v e r  l i s t  when other  st imulus independent thoughts 
c a teg or ized .

27: Observes I Future

re s t  o f  my I I f e  
to n Ig h t  
I have to 
weekend
when I get out o f
go I ng to
tomorrow
next class
wl 11 never b e l I  eve
Easter  vacat ion
l a t e r  on

28: Describe I S e l f
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I . . . 1 i ke
1. .  .a lways
t . . .p ro b a b ly  
I f e l t . . .because 
I am a 
I could 
I was 
I 'm so
1. . . hate to fe e l
every th ing  th a t  has happened to me 
a l l  my l i f e

29: Combine I Topic

I wl sh
I would l i k e  to be 
I want to be 
I should have 
I c o u ld . . . pretend  
w h a t . . . i f  
I wonder
I . . . imagi ne
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APPENDIX C 

Programs for  Modular Analysis



9k

PI

/ /  EXEC SNOBOL1*/ TIMEa2/ Ra35000, REG I ON*350K 
/ /FT10F001 DD DSN-ISAACSD.F1C,DISP-SHR 
/ /SYSIN DD *
•  P I .  P r in ts  a l l  or pa r t  of f i l e .
*SEARCHES DATA SET FOR APPROPRIATE SUBJECT NO. AND PRINTS 
•SUBSEQUENT DATA.

IN P U T ( 'D A T A M 0 ,8 0 )
DEFINE(' PAROUT(PAR)' )
OUTPUT( ' OUT' , , ' ( 1H1, 132 A l ) ' )
PAT ■ LEN( * I ) FENCE BREAKC.?!: ' )  @CF S P A N ( ' .? l :  ' )  @C 
PAT2 -  LEN(*A) . FIRST FENCE LEN(*B) . SECOND 
ENDPAR - ' > '
PATSNO a 'SUBJECT NO.'
BEGIN -  'SUBJECT NO. 188'

START PAR a
PAR a PAR DATA : F(END)
PAR BEGIN : F(START)

NEXPAG OUT a PAR 
START1 PAR a
START2 PAR a PAR DATA :F(END)

PAR PATSNO :S(NEXPAG)
PAR ENDPAR : F(START2)
PAROUT(PAR) : ( START1)

PAROUT I -  
A a 
B a

SEARCH PAR PAT :F(TESTA)
CUR LAST a I 
I a C
ESTRIP a A ♦ 125
GT( C, ESTRI P) : F( SEARCH)
B a CURLAST -  A 
PAR PAT2 
OUTPUT -  
OUTPUT a SECOND 
I a CURLAST
A -  CURLAST : (SEARCH)

TESTA EQ(A/0) :S(OUTF)F(OUTS)
OUTF A a CF ♦ 1 

PAR PAT2 
OUTPUT a
OUTPUT -  FIRST : (RETURN)

OUTS B a (CF -  A) ♦ 1 
PAR PAT2 
OUTPUT -
OUTPUT -  SECOND : (RETURN)

END
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P2

/ /  EXEC SNOBOLU,TlMEa2 ,R a350Q0,REGIONa 350K 
/ /FT10F001 OD DSNa ISAACSD.F4C,DISPaSHR 
/ /FT20F001 00 Dl SPa(NEW,CATLG/DELETE),UNITaDISK,
11 SPACEa( 1300/ (1 ,  1) ,RLSE)* DCBa( LRECLa 130, BLKSIZEa 1300, RECFMaFB),  
/ /  DSN-ISAACSD.FUW.DATA 
/ /SYSIN DD *
•P2.LISTS WORD COUNT FOR EACH TRIAL FOR EACH SUBJECT IN A GROUP 
•FILES MATRIX FOR FURTHER ANALYSIS 
•Output:  F1W F2W F5W F4W S1W S2W S3W S4W 

IN PU T( 'DA TA M 0,8Q )
OUTPUT(' FI LE' , 20, ' ( 130A1)' )
&STLIMIT -  80000 
H -  ARRAY(15)
EX -  ARRAY( ' 5 0 / 1 5 * )
DIG a '0123456789 *
ALPHA a ' ABCDEFGHIJKLMNOPQRSTUVWXYZ'
SNO a 'SUBJECT NO.' BREAK(DIG) FENCE BREAKC ' )  . S 
ENDPAR a '> '
ENOW -  '
PAT -  BREAK(ALPHA) SPAN<ALPHA) BREAK(ENDW) SPAN(ENDW)
BLANKS -  ' '

STRT PAR a
READ PAR -  PAR DATA :S(TEST1)F(PRINT>
TEST1 PAR SNO : S(NAME)F(TEST2)
TEST2 PAR ENDPAR a :S(COUNT)F(READ)
NAME C a C ♦ 1 

T a 0
H<C> a S : (STRT)

COUNT T -  T ♦ 1
Cl PAR PAT -  :F(STRT)

EX<T,C> -  EX<T,C> ♦ 1 : ( C l )
PRINT P a 1

HEAD -  ' '
PR HEAD ■ HEAD H<P> ' '

P a LT( P, 15) P ♦ 1 : S ( PR)
FILE -  HEAD 
OUTPUT a HEAD 
FILE -  

OUTPUT -  
I a 1 
K a 1
ROW a *1 '

LOOP D a EX<I/ K>
B a SIZE(D)
BB a 5 -  B 
BLANKS LEN(*BB) . F 
J a F D 
ROW -  ROW J
K a LT(K#15) K ♦ 1 : S(LOOP)
FILE -  ROW 
OUTPUT -  ROW 
I a I ♦ 1



EQ(1 ,5 0 )  :S(END)
12 » | • •
12 LEN( 5) . 13 
ROW -  13 
K -  1 .‘ (LOOP)
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P3

/ /  EXEC WATFIV 
//GO.SYS IN DO *
$JOB
C P3. Computes S t a t i s t i c s  on Number of Words Spoken. 
C Input:  F1W F2W F3W FUW S1W S2W S3W SUW

DIMENSION KEAD(15)
DIMENSION I EX( <48/15)
DIMENSION NN<15)/ ISUM(15), ISUMX2< 15 ) ,  XBAR( 15) 
REA0( 10/ 15) (KEAD(K),K-1 ,15)

15 FORMATC 7X/ 1 5 ( I 3 , 2 X ) / / )
DO 30 I -  1,U8
READ(10 /20)  ( I E X ( I / K ) / K * l / 15 )

20 FORMAK 7X/ 1 5 ( l 3 / 2X) / k8X)
30 CONTINUE

READ( 10/ 35) (NN(K)/ K*1/ 15)
35 FORMAK 7X# 15( I 3# 2 X ) )

C ZERO VARIABLES
DO 50 IZ -  1/15  
ISUM(IZ) -  0 
ISUMX2( I Z ) « 0 
XBAR(IZ) -  0 

50 CONTINUE 
C CALCULATE SUM/SUMX2

DO 80 L « 1/15  
JSUM -  0 
JSUMX2 -  0 
N -  NN(L)
DO 70 J -  1/N
JSUM -  JSUM ♦ IEXCJ/L)
JSUMX2 -  JSUMX2 ♦ ( IE X ( J , L )  * IE X (J /L ) )

70 CONTINUE
ISUM(L) -  JSUM 
ISUMX2( L) -  JSUMX2 
XBAR(L) -  ISUM(L)/N  

80 CONTINUE 
C CALCULATE VAR A SD 

NSUM -  0 
NSUMX2 -  0 
NT -  0
DO 100 K -  1/15  
NT -  NT ♦ NN(K)
NSUM -  NSUM ♦ ISUM(K)
NSUMX2 -  NSUMX2 ♦ ISUMX2U)

100 CONTINUE
GMEAN -  NSUM/15
VAR -  ( ( NT*NSUMX2) - ( NSUM*NSUM)) /(NT*(NT-l))
SD -  SQRT(VAR)

C PRINT RESULTS
WRI TE(6 /1 1 0 )  (KEAD(K)/K-1 /15)

110 FORMAK ' 1 ' / 7 X , 1 5 ( I 3 , U X ) , / )
DO IkO I -  1/U8
WR| TE(6/ 120) ( I EX( I / K) /  K» l /  15 )
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120 FORMAK ' 7X, 15( I 3,<»X), 18X)
1<4 0 CONTINUE

WRITE<6/150) ( NN( J ) ,  J » l ,  15)
WRITE(6,155) ( I S U M ( J ) /J - l / 1 5 )
WRITE<6/160) (X B A R (J ) /J - l / 1 5 )

150 F O R M A K 'O ' , 'N - ' , 5 X /1 5 (1 3 /U X ) )
155 FORMAK ' ' / 'SUM -' /3X ,  15( U / 3 X ) )
160 FORMAK' ' / 'MEAN-'/  2X/ 1 5 (F 6 .2 / 2X))

WRI TECS,170) GMEAN/VAR/SO 
170 FORMAK' ' / 'GMEAN- ' / F7. 3/ 5X, ' VAR- ' ,  F12. k ,  5X, 'SD- ' , F 9 . U )  

WRITE(6/180) NSUM/NSUMX2 
180 FORMAK' ' / 'NSUMX- ' / I 6, 5X, ' NSUMX2 * ' # I8 )

STOP
END

$DATA
//FT10F001 DD DSN-ISAACSD.F1W.DATA/DISP-SHR
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Pi*

//EXEC SNOBOU, TIME-2, R-55C5Q, REGION-350K 
/ /FT10F001 00 DSN-ISAACSD,F1C,DlSP-OLD 
/ /SYSIN DD *
* P k .  Creates Nonalphabetized l i s t  o f  each d i f f e r e n t  word and 
- f requency o f  occurrence.
-GIVES NUMBER OF DIFFERENT WORDS IN GROUP.
-OUTPUT IS PUNCHED TO GIVE DATA FOR CONSTRUCTION OF MASTERTABLE.
- In p u t :  F1C F2C F3C FUC SIC S2C S3C SWC
-PUN IS ASSOCIATED WITH OUTPUT BECAUSE PUNCH ABORTS TOO SOON.APPEARS
-TO BE COMPILER ERROR.
-PARAMETER: G -  GROUP NO.

G » ' GUP2'
I NPUT(' DATA* , 1 0 , 8 0 )
OUTPUT( ' PUN' , 11, ' ( 80A1) ' )
SEPARATOR -  '
END -  BREAK(SEPARATOR)
GAP -  SPAN(SEPARATOR)
TOKEN -  END . WORD GAP 
COUNT -  TABLE( 100, 30)
ENDPAR « ’ >'
PAT -  ' '

START SANCHOR -
START1 PAR -  PAR DATA :F(PRINT)

PAR ENDPAR : F( START1)
AANCHOR -  1 
PAR GAP -  

NEXTT PAR TOKEN -  :F(START)
COUNT<WORD> -  COUNT<WORD> ♦ 1 : (NEXTT)

PRINT OUTPUT -
OUTPUT -  'WORD COUNTS ARE:'
OUTPUT -
COUNT -  CONVERT(COUNT,'ARRAY') : F(END)

-TRANSFORM WORD TO CONSTANT LENGTH BY ADDING BLANKS 
I -  1

LOOP PAT1 -  COUNT< I , 1> PAT :F(PRINT2)
PAT1 LEN(35) . PAT2 : F( END)
X -  SIZ E(COUNT<I,2  >)
L •  8 -  X
PAT LEN(-L) . PAT3
OUTPUT -  PAT2 ' - '  COUNT<I,2>  PAT3 G :F(PRINT2)
PUN -  PAT2 ' - '  COUNT< I , 2> PAT3 G 
I -  I ♦ 1 : ( LOOP)

PRINT2 OUTPUT -  'THE NUMBER OF DIFFERENT WORDS IN THIS GROUP IS ' I  
END
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P5

//EXEC SNOBOU, TIME-2, R-35000, REGION-350K 
/ /FT35F001 DD DlSP-(NEW,CATLG,DELETE),UNIT-DISK,
/ /  SPACE"( 1600, ( 1 , 1 ) , RLSE),DCB-(LRECL-80, BLKSIZ E-1600, RECFM-FB),
/ /  DSN-ISAACSD.TEMP.DATA 
/ /SYSIN DD *
*P5 .Creates  Mas te r  ta b le
*GIVES ALL WORDS IN ALPHABETICAL ORDER AND FREQUENCY OF OCCURRENCE
* IN EACH GROUP.FORMAT OF INPUT CARDS IS:
•ABOUT -15 GW
•TAKES DATA FROM FILE ALPHABETIZED BY SORT PROGRAM.
•CARD MUST BE SET AT APPROPRIATE VALUE.

INPUT('DATA', 30 ,80 )
OUTPUT(' F I L E ' ,3 5 ,  ' ( 80A1) ' )
PAT -  BREAKC ' )  $ WOR SPAN( ' ' )  BREAKC-' )  S P A N ( ' - ' )  LEN( 8) $ FREQ

♦ BREAKC G')  SPAN('G')  LEN(l) $ G
PAT1 -  ' '
PAT2 -  ' '
WORD -  BREAKC ' )  . W0RD1 
WORDD -  BREAKC ' )  . W0RD2 
A -  ARRAY(1900)
BARN -  ARRAYC1 9 0 0 , 5 ' )
P -  1

STRT A<P> -  DATA :F(SET)
P -  P ♦ 1
N -  N ♦ 1 : ( STRT)

SET AP -  1 
BP -  1 
NN -  N

•F IL L  ROW OF BARN WITH PATTERNS OF 8 BLANKS.
ZERO Z -  1
ZEROl BARN<BP, Z> -  PAT1

Z -  L T (Z ,5) Z ♦ 1 :S(ZER01)F(SET1)
SET1 A<AP> PAT :FCPRINT)

BARN<BP,5> -  WOR 
BARN<BP,G> -  FREQ 
L -  AP 
AP -  AP ♦ 1 
A<L> WORD 
A<AP> WORDD
IDENT( WORD1 , WORD2) :F (F IX )
NN -  NN -  1 : (SET1)

FIX BP -  BP ♦ 1 : (ZERO)
PRINT BP •  1 

CARD -  2 372 
PRINT1 X -  SI ZE(BARN<BP, 5>)

L -  28 -  X
PAT2 LEN(* L) . PAT3
OUTPUT -  BARN<BP,5> PAT3 BARN<BP,1> BARN<BP,2> BARN<BP,3> BARN<BP,U> 

♦PAT1 CARD
FILE -  BARN<BP, 5> PAT 3 BARN<BP, 1> BARN<BP,2> BARN<BP, 3> BARN<BP,«*> 

♦PAT1 CARD
V -  LT(V,NN) V ♦ 1 s F ( PR I NT2 )



CARD -  CARD 
BP -  BP ♦ 1 

PRINT2 OUTPUT -  
END

1
: ( PRINT1)
I AH HERE'
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P6

/ /  EXfC SNOBOLU,TIME*2 / R*35000/ REGION*350K 
/ /FT10F001 DD DSN-ISAACSD.S1H.DATA,DISP-SHR 
/ /SYSIN DD *
* P6. PRINTS PARAGRAPH CONTAINING KEYWORD 

I NPUT( ' DATA' , 10, 90 )
A -  ARRAY(IOO)
KEY •  'CAUSE'

ST P -  1
ST1 A<P> -  DATA : F(END)

CT -  LT(CT,200) CT ♦ 1 :F(END)
A<P> ' > '  : S(LA)
P -  P ♦ 1 : ( ST1)

LA I -  1
LB A < I> KEY : S(PRINT)

I -  L T ( I , P) I ♦ 1 :SC LB)F(ST)
PRINT I - 1  
PA OUTPUT -  A<l>

I -  L T ( I , P) I ♦ 1 :S(PA)F(ST)
END
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P7

/ /  EXEC SNOBOH*,TIME-2,R-35000,REGION-350K 
/ /FT10F001 OD DSN-ISAACSD.SIC.DATA,DISP-SHR 
/ /FT20FQ01 DD DlSP-(NEW,CATLG,DELETE),UNIT-DISK,
/ /  SPACE-( TRK, ( 10/ l ) ,RLSE) ,DCB-(  LRECL-90, BLKS I ZE-1800, RECFM-FB) ,
/ /  DSN-ISAACSD.S1H.DATA
*P7. ADDS HEADERS TO C-FILES.
* PARAMETER G -  GROUP NUMBER 

G -  ’ 2 ’
INPUTCDATA',10,80)
OUTPUTCFI IE* , 20/ ' ( 90A1) ' )
DIG -  '01231*56789'
ALPHA -  ' ABCDEFGHIJKLMNOPQRSTUVWXYZ'
CHAR -  DIG ALPHA 
R -  BREAK( CHAR) LEN(80) . OUT 
RL -  BREAKC $ ' )  . 0UT2
TR -  FENCE BREAK(DIG) BREAKC.' )  . T S P A N C . ' )
SUBJ -  'SUBJECT NO.' BREAK(DIG) FENCE BREAKC ' )  . S 

STRT LINE -  DATA : F(END)
LINE SUBJ :S(STRT)
LINE TR -  :S(PRINT)
ROW -  ROW LINE :<STRT)

PRINT ROW -  G SP ' - '  TP ' - 1 '  ' ( # LABEL) @ ' ROW ' $ '
CH2 ROW R » : F(CH3)

FILE -  OUT : ( CH2)
CH3 ROW RL

FILE -  0UT2 
SP -  S 

TP -  T 
ROW -
ROW -  LINE : (STRT)

END



10U

P8

/ /  EXEC SNOBOLU/Tl ME-2/ R-55000,REGION-350K 
/ /FTlOFOOl DD DSN-ISAACSD.TEMP80.DATA/DlSP-SHR 
/ /FT20F001 DD DlSP-(NEW,CATLG,DELETE), UNI T-DISK,
/ /  SPACE-(TRK,( 1 0 / l)/RLSE)/DCB-(LRECL-90/BLKSIZE-1800/RECFM-FB)/
/ /  DSN-ISAACSD.S2I.DATA
♦P8. ADDS HEADERS TO IMBEDDED MODULES
♦DATA FROM LINE NUMBERED SETS IS COPIED TO RECL-80 TO ELIMINATE 
♦NUMBERS.

INPUT(' DATA* / 10/ 80)
OUTPUT( ' F I L E ' /  20/ ' ( 9 0 A 1 ) '  )
PAT -  BREAKC-' )  . S S P A N C - ' )  BREAKC-')  . T 

PAT2 -  LEN(80) . AA LEN(♦R) . BB
MOD -  B R E A K C O  . FIRST S P A N ( 'C )  BREAK(' >' ) . SECOND 
BLANK -  DUPlC ' / 80)
DEFINEC PAROUT(PAR)' )

PSTRT PAR -  
M -  1 
FI LE -

STRT PAR -  PAR DATA : F(END)
PAR BLANK : SCPSTRT)
PAR '> '  :F(STRT)
PAR PAT :F(ERROR)

CUT PAR MOD :S( CHANG)
PAROUT(PAR) : ( PSTRT)

CHANG PAR •  FIRST ’ >'
PAROUT(PAR)
M -  M ♦ 1
PAR -  S T M ' (# LABEL) @ ' SECOND '> '  :(CUT)

PAROUT L -  SIZE(PAR)
PA GTCL/80) :F(PB)

R -  L -  80 
PAR PAT2 
FILE -  AA 
PAR -  BB 
L -  R : ( PA)

PB FILE -  PAR : (RETURN)
END
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P9

/ /  EXEC SNOBOLA,Tl M E-3 ,R -35000 ,H - 300000,REGION*350K 
/ /FT10F001 DD DISP-OLD,UNIT-DISK,
/ /  DSN-ISAACSD.RED.DATA
//FT20F001 DD DlSP-(NEW,CATLG,DELETE),UNIT-DISK,
/ /  SPACE-CTRK,C9, 1),RLSE),DCB-CLRECL-90,BLKSIZE-1800, RECFM-FB), 
/ /  DSN-ISAACSD.ORDK.DATA
//FT30F001 DD DlSP-(NEW,CATLG,DELETE),UNIT-SYSDA,
/ /  SPACE«(TRK,( 1 5 , 1 ) ,  RLSE) ,DCB-CLRECL-90,BLKSIZE-1800,RECFM-FB) ,  
/ /  DSN-ISAACSD.MISS.DATA 
/ /SYSIN DD *
♦P9. SPLITS H- or I -  FILES INTO SEPARATE FILES FOR 
♦EACH TYPE OF MODULE.
♦COMPLETE FILE IS LOADED INTO CORE

LABELS -  ' l * » . l , l l * . 2 , l U . 3 / l U . * » , 8 . 1 , 8 . 2 / 8 . 3 , '
INPUTCDATA',10 ,90)
OUTPUT( ' HFI L E ' ,2 0 ,  ' ( 9 0 A 1 ) '  )
OUTPUTCMFILE',30, ' (90A1) ' )

LAB -  BREAKC',')  . H SPANC', ')
HPAT -  ♦H BREAKC' @' )
BLANK -  ' ♦ '

DC -  ARRAYC1250)
P -  1

LOAD DC<P> -  DATA :FCFIRST)
P -  LTC P, 1250) P ♦ 1 :S( LOAD)

FIRST LABELS LAB -  :FCPMISS)
I -  1

LP DC<I> HPAT : FCZE)
A ■ I

LOOP DC<I> '> '  : SCNXT)
I -  I ♦ 1 : C LOOP)

NXT B -  I
L2 HFILE -  DC<A>

DC<A> -  ' ♦ '
A •  LTC A, B) A ♦ 1 :SCL2)

ZE I •  LTCI, P) I ♦ 1 :SCLP)FCFIRST)
PMISS I « 1
PA DC<I> BLANK :SCPB)

MFILE -  DC<I>
PB I -  LTCI,P) I ♦ 1 :SCPA)
END



106

P10

/ /  EXEC SNOBOLU, TIME-2,R-35000,REGION-350K 
//FT1QFQ01 DD DSN-ISAACSD.S31.DATA,DISP-SHR 
*P10. SEARCHES HEADER FOR SPECIFIED LABEL. PRINTS MODULE. 

LABELS -  ' COMB,OM,'
ALPHA -  ' ABCDEFGHIJKLMNOPQRSTUVWXYZ'
TYPE * BREAKCALPHA) BREAKC',')  . LAB 

INPUTC 'DATA', 10, 90)
A -  ARRAYC100)
DIG -  '0123456789'

TOP -  FENCE BREAKCDIG) LENC25) . HEAD 
OUTPUTC'NEXPAG', , ' C1H1, 132A1)' )

FIRST LABELS TYPE -  : FC END)
REWINDC10)
NEXPAG -  

ST P -  1
ST1 A<P> -  DATA IFCFIRST)

A< P> TOP : FC ST)
HEAD LAB :FCST)

ST2 A<P> ' > '  : SC PRINT)
P -  P ♦ 1
A<P> -  DATA : CST2)

PRINT I -  1 
PA OUTPUT -  A<l>

I -  LTCI, P) I ♦ 1 :SC PA)FC ST)
END
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P l l

/ /  EXEC SNOBOLU, TIME-2, R-35000,REGION-350K 
//FT1QF0Q1 DD DSN-ISAACSD.S2M.DATA,DlSP-SHR 
/ /FT20F001 DD DlSP-(NEW,CATLG,DELETE), UNIT-DISK,
11 SPACE-( TRK, ( 1, 1),RLSE),DCB-(LRECL-130, BLKSI Z E-1300, RECFM-FB),
/ /  DSN-ISAACSD.S2X.DATA 
/ /SYSIN DD *
•Pll.COUNTS FREQUENCY OF EACH MODULE PER SUBJECT 
•INPUT: H-FILES OR M-FILES 
•OUTPUT: X-FILES

I NPUT(' DATA* , 10, 90 )
OUTPUT('FI L E ' ,2 0 ,  ' ( 1 3 0 A 1 ) ' )
CAT -  'S 2 . 7 , S 2 . 2 , S 2 . 3 , S 2 . U , S 2 . 5 , S 7 . 1 , S 2 . 6 , S 6 . 2 , S 6 . 1 ,  '

♦ 'S 2 .1 Q ,S 2 .8 ,S H » .1 ,S 1 U .2 ,S H » .3 ,S U » .U ,S 8 .1 ,S 8 .2 ,S 8 .3 ,  ' 
♦ 'S 1 3 .1 ,S 1 3 .2 ,S 1 3 .3 ,S 1 .« » ,S 1 .2 ,S 1 .3 ,  '
♦ ' CH, CY, CN,OX,OM,OB,ANA,PAS,FUT,GSA,BIN,SMB,# LABEL,'

TCAT -  TABLEUQ)
SUBJ -  ' 3, 16, 85, 95, 99, 10U, 120, 1U7, 162, 180, 182, 188, 192, 201, 202, ' 
TSUB -  TABLE(15)
A -  ARRAYC 3 8 , 1 6 ' )
PAT -  BREAKC,' )  . C S P A N ( ' , ' )
PAT2 -  BREAKC,' )  . S S P A N ( ' , ' )
PAT3 -  LEN(l)  BREAKC-' )  . S BREAKC ( ' )  S P A N ( 'C )  FENCE 

♦BREAKC ) ' )  . C BREAKC 0 ' )
BL8 -  ' '

•FORM TCAT
LOOP CAT PAT -  : F( LOOP2 )

N -  N ♦ 1
TCAT<C> -  N : ( LOOP)

LOOP2 SUBJ PAT2 -  :F( COUNT)
K -  K ♦ 1
TSUB<S> -  K : ( LOOP2)

COUNT LINE -  DATA : F(TALLY)
LINE PAT3 :F(COUNT)
CP -  TCAT<C>
SP -  TSUB<S>
A<CP, SP> -  A<CP, SP> ♦ 1 : ( COUNT)

•TOTAL MODULES ACROSS SUBJECTS 
TALLY I -  1 

J -  1 
TA T -  T ♦ A<I , J>

J -  LT(J, 15) J ♦ 1 :S(TA)
A<I , 16> -  T 
T -  0
J -  1
I -  LT( 1 , 3 7 )  I ♦ 1 : S(TA)

•TOTAL MODULES FOR EACH SUBJECT 
C -  1
R -  1
TM -  0 

EA TM -  TM ♦ A<R,C>
R •  LT (R ,37) R ♦ 1 : S(EA)
A< 38, C> -  TM
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TM -  0 
R -  1
C -  LT (C /16) C ♦ 1 :S(EA)

♦PRINT HEADER
TYP -  CONVERKTCAT# 'ARRAY' ) 
SUB -  CONVERKTSUB, 'ARRAY') 
TROW « TROW BL8 
D -  1

PI HEAD -  SUB<D,1> BL8 
HEAD LEN(6) . H 
TROW -  TROW H
D -  LT (D ,15) D ♦ 1 : S (P I )
TROW •  TROW 'TOT'
OUTPUT -  TROW 
FILE -  TROW 
OUTPUT -  
FILE -  

♦PRINT RAW SCORES
TYP<38,1> -  ' TMOD'
I « 1 
J •  1

LOOP1* LAB ■ TYP< 1, 1> BL8 
LAB LEN(8) . LABA 
ROW -  ROW LABA 

L00P3 CEL -  A< I ,J>
L -  SIZE(CEL)
GT( L, 1) : S(FI LL)
CEL -  ' ' CEL 

FILL CEL -  CEL BL8
CEL LEN(6) . CELA 
ROW -  ROW CELA
J -  L T ( J , 16) J ♦ 1 : S(L00P3)
OUTPUT ■ ROW 
FILE -  ROW 
ROW -  
J -  1
I •  L T ( I , 3 8 )  I ♦ 1 :S( LOOP**)

END
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P12

/ /  EXEC WATFIV 
/ /GO.SYSIN DD *
$JOB
C P12. CONVERTS FREQUENCIES TO PERCENTAGES. INPUT: X 

DIMENSION HEAD(1 6 ) , TYPE(3 8 ) / TM(16),SC0RE( 37 ,16 )  
REAL*8TYPE 
DIMENSION AVPROP(37)
READ( 10, 11) (HEAD( J ) ,  J - 1 ,1 6 )

11 FORMAT(6X,16(A6), /)
DO 20 I -  1 ,37
READ(10, 16) TYPE(I ) ,  ( SCORE( I , J ) ,  d-1 ,  16 )

16 FORMAT(A8,16(F2.0,4X))
20 CONTINUE

READ(10 ,24 )  ( T M ( J ) , J - l , 15)
24 FORMAT( 8 X ,1 6 ( F 2 ,0 ,4 X ) )

WRI TE(6, 32 ) (HEADC J ) ,  J - l ,  16)
32 FORMATC1',16<A6))

WR I TE( 6, 36) (TM( J ) ,  J - l ,  16)
36 FORMAT('O',16<F4.0))

DO 40 L - 1 ,3 7
WR I TE( 6, 38) ( SCORE ( L , N ) ,N - 1 ,1 5 )

38 FO R M A T( '0 ' ,15 (F 4 .0 ) )
40 CONTINUE

C CONVERT CONTENTS OF SCORE TO PROPORTIONS 
DO 60 1C -  1,15  
DO 50 IR -  1,37
SCORE(IR,1C) -  SCORE( I R , 1C)/TM<IC)

50 CONTINUE 
60 CONTINUE 

C COMPUTE MEAN PROPORTIONS
T -  0
DO 80 KR « 1,37  
DO 70 KC -  1,15  
T -  T ♦ SCORECKR,KC)

70 CONTINUE
AVPROPUR) -  T/15  
T -  0 

80 CONTINUE 
C PRINT PROPORTIONS

WRITE(6 84)
84 FORMAT('l ' ,10X,'PROPORTIONS')

WRI TE( 6, 86) (HEAD(J), J - 1 ,1 6 )
86 F0RMAT(’ 0 ’ ,8 X ,1 6 (A 6 ) )

DO 100 K -  1,37
WRI TE(6 ,92  ) TYPE(K), (SCORE(K, J ) ,  J - l ,  15 ) ,  AVPROP( K) 

92 F O R M A T ( '0 ' ,A 8 ,1 5 (F 6 .4 ) ,F 6 .4 )
100 CONTINUE 

STOP 
END

$DATA
//FT10F001 DD DSN-ISAACSD.F3X.DATA,DISP-SHR 
$STOP

-FILES.
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APPENDIX D

Communal 1t le s  and Eigenvalues of Studies 1 & 2



I l l  

STUDY 1

COMMUNALITY
Sea e 1 General Daydreaming .<41*452
Sea e 2 Absorption in Daydreaming .69129
Sea e 3 Acceptance of  Daydreaming .31907
Sea e k P o s i t iv e  Reactions in Daydreams .•♦3271
Sea e 5 Fr ightened Reactions in  Daydreams .5U222
Sea e 6 Visual Imagery in  Daydreams . 622U2
Sea e 7 Auditory  Imagery in Daydreams . 3*4 788
Sea e 8 Problem Solv ing through Daydreams .*♦9171
Sea e 9 Present O r ie n t a t i o n  in  Daydreams .08395
Sea e 10 Future O r ie n t a t i o n  in  Daydreams . 3*46 75
Sea e 11 Past O r ie n t a t io n  In Daydreams .2711*4
Sea e 12 B iz a r r e  Improbable Daydreams .23615
Sea e 13 Mi nd Wander 1ng .70068
Sea e 1*4 Night Dream Frequency .29666
Sea e 15 Daydream Frequency .62872
Sea e 16 Achievement-or iented Daydreams .*♦0692
Sea e 17 H a l lu c in a to ry  Vividness of Daydreams .36 766
Sea e 18 Fear of  F a i l u r e  in Daydreams .69770
Sea e 19 H o s t i l e  Aggressive Daydreams .59651
Sea e 20 Sexual Daydreams .51*450
Sea e 21 Heroic Daydreams .621*43
Sea e 22 Gui 11 Daydreams .77860
Sea e 23 C u r io s i ty :  In te rpersona l .26368
Sea e 2*4 C u r io s i ty :  Impersonal -  Mechanical . 13*4*45
Sea e 25 Boredom .61677
Sea e 26 Menta t ion  Rate .26012
Sea e 27 Di s t r a c t i  b i 11ty .*40*46*4
Sea e 28 Need fo r  External  S t im u la t io n .19818
Sea e 29 S e l f -R e p o r t in g  Tendencies . 2*4*4 72

FACTOR EIGENVALUE PCT OF VAR CUM PCT
1 6 . 7U850 53.9 53.9
2 3.05227 2*4.*4 78.2
3 1.60069 12.8 91 .0
k 1.13019 9 .0  100.0
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STUDY 2

COMMUNALITY
Scale 5 Acceptance of Daydreaming .2*072
Scale i* P o s i t iv e  Reactions in  Daydreams .5*783
Scale 6 Visual Imagery in Daydreams .56552
Scale 7 Aud itory  Imagery in  Daydreams .51698
Scale 10 Future O r ie n ta t io n  in Daydreams .28060
Scale 13 Mind Wanderi ng .60922
Scale 25 Boredom .*6801
Scale 26 M entat ion  Rate .1*150
Scale 27 Di s t r a c t i b i 11ty . * 5 3 0 *

FACTOR EIGENVALUE CUM PCT
1 2 .5 2 *5  70.6891
2 1.2988 107.0578
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