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INTRODUCTION

Throughout the ages man has been interested in un­
covering the meaning of his dreams. Beginning with the 
early Egyptians, various cultures have attempted to 
systematically derive a meaning for the relationships 
among people, objects, and events in the dream. Dream 
interpretation has been the domain of the soothsayer, 
priest, wiseman, and more recently, clinician.

The most complete and creative system of dream 
interpretation grew out of the psychoanalytic framework 
of Freud (1900a). For Freud, the dream is a disguised 
fulfillment of a wish, and a product of the system Un­
conscious (Ibid., p. 160).

According to his theory wishes which are fulfilled 
in dreams have four possible origins; "namely, (a) wish­
es aroused during the day but left unfulfilled. . . ;
(b) wishes which were aroused during the day but were re­
pudiated and repressed, . . . ; (c) wishes belonging to
the unconscious and incapable of passing beyond it; (d) 
wishes arising during the night stimulated by bodily 
needs"(Nagera, 1969, p. 23).



2

Independent of the origin of a wish, all wishes 
receive their motivating energy (psychic) from the system 
Unconscious, which Freud defines as never clearly revealed 
to the conscious mind. More specifically, the dream's 
surface structure, its manifest content, is a disguised 
elucidation of underlying, latent dream, wish fulfill­
ments. The process by which latent dream wish fulfill­
ments are transformed and combined to form the manifest 
dream content, is termed the "dream-work".

The Freudian system of analysis for dream inter­
pretation processed the content of the dream within a 
unique cognitive processing framework. That is, the 
information stored in long term memory (LTM) that gener­
ated the content of a dream was analyzed and interpreted 
by processes which were uniquely operative for a subject 
while sleeping. Freud (1900 A) states it this way; "The 
dreamwork is not more careless, more irrational, more 
forgetful and more incomplete than waking thought, it is 
completely different from it qualitatively and for that 
reason not immediately comparable with it. It does not 
think, calculate or judge in any way at all; it restricts 
itself to giving things a new form." The assumption 
is that the same information, content, would be gener­
ated (and therefore interpreted) differently if the
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subject were awake. More specifically, the information 
processing systems rif man were, for the psychoanalytic 
school, divided; one system analyzing and defining the 
mechanisms of experience for the wakeful subject, the 
other for the sleeping subject.

The proposed project is designed to test a new 
model being developed by Professor John Antrobus, in which 
thought and imagery are generated during stage-1 REM 
(Rapid Eye Movement) sleep. In information processing 
terms, it is a model which describes the cognitive pro­
cesses which generate the "perception of a dream in the 
absence of an appropriate waking context" (Antrobus, 1977).

The following theoretical description is taken in 
large part from Professor Antrobus's works entitled "The 
Dream as Metaphor: An Information-Processing and Learning 
Model (1977)".

To begin, the model defines the content of the 
dream as standing as a metaphor for a similar set of at­
tributes in a waking context. These attributes of events 
stored in LTM can be metaphorically transformed to be con­
sistent with the context and therefore content of the on­
going dream.

For example, in the hypothetical dream mentation 
report: "My family was in the living room talking about
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our up-coming vacation. Then all of a sudden, my best 
friend Doris asked me when I was going on my honeymoon". 
Stimulation of common LTM attributes and features related 
to the word "family", in the first sentence, might include 
concepts such as "closeness, friendliness, confident" 
among others. Similarly, "talking" might activate con­
cepts such as "asking, questioning, or speaking", while 
"vacation" might evoke "travel or leisure" among others. 
Therefore, within the context of the first sentences 
"family-talking-vacation" associative metaphors of common 
features and attributes could lead to the construction of 
the second sentences "best friend Doris-asking-honeymoon". 
In this case, "best friend Doris" shares common features 
with "family", "talking" with "asking", and "vacation" 
with "honeymoon".

The preceding example is an oversimplification of 
the complex processes involved in the dream-metaphor model 
and serves merely as an illustration. A more complete 
examination of the processes involved will follow.

Before defining and discussing the use of the met­
aphor in sleep, a discussion of information processing 
and learning models will follow.

The idea of nodal attribute storage for perception 
and memory is not a new one and can be seen in many con­
temporary theories of information processing (Norman &
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Rummelhart, 1970; Anderson & Bower, 1973; Shiffrin & 
Schneider, 1977). It is the attempt of this dissertation 
to bring the REM sleep experience within the models de­
signed to explain wakeful information processing.

As Antrobus (1977) states, it would be useful for 
the "dream-metaphor" model to be expanded within a current 
theory of information processing. For this reason, Norman 
and Rumelhart's (1970) System for Perception and Memory will 
serve especially well for conceptualizing the information 
processing mechanisms which generate stage-1 REM sleep.

The process of perception is begun with the trans­
formation of physical energy into a neuronal sensory signal 
of some form. That sensory signal is scanned for pertinent 
features or attributes and compared with stored LTM sets 
of relevant features and attributes. As in the Deutsch 
and Deutsch (1963) approach these sets of relevant features 
and attributes are selected for further processing by a 
mechanism called "pertinence", which assigns a value and 
designates the order of further processing. Finally, the 
systems derive an identification, "name", for the orig­
inal stimulus. Selfridge's (1959) Pandemonium model is an 
earlier more simplistic, feature recognition theory. In 
the Selfridge model cognitive demons, conceptual demons, and 
data or image demons recognize patterns of weighted visual 
features for eventual identification. The LTM-concept sets
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of features and attributes which comprise the list to be 
scanned, naming dictionary, have been learned through a his­
tory of discriminative learning situations in the individuals' 
life. The concept sets refer to the pool of shared fea­
tures and attributes which any and all members of that con­
cept have in common. The "name" response implies the concept 
class label given to that specific attribute concept set.

Norman and Rumelhart (1975) describe the system as 
" . . .  an active 'structural' network. The word 'active' 
means that the structures are both data and process. The 
knowledge structures are represented by a labeled, connected 
network or graph that consists of a set of 'nodes' inter­
connected by a set of relations. Each relation is an asso­
ciation between two nodes and has two important properties: 
it is labeled and it is directed"(Ibid., p. 35). For the 
purpose of the dream-metaphor model and the "name" (node) 
response label includes both verbal and nonverbal descrip­
tors of both physical and or affective stimulus properties.

As Antrobus (1977) states:
In order to expedite this complex feature ex­
traction process, the operations may be 'con­
ceptually driven' (Norman, 1976). That is, 
features and attributes which are compatible 
with the 'expectations' of the central pro­
cessor are given higher priority for process­
ing. Within sleep, this conceptually driven 
process would presumably run free of any con­
straints from external stimuli and the sen­
sory features portion of the perceptual sys­
tem.
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This ”expectation", pertinence rating relationship 
is prescribed in large part by the context in which a 
stimulus is presented. The term "context", though, "is 
a rather arbitrary word which may describe an external 
stimulus in spatial or temporal proximity to the stimulus to 
be named" (Antrobus, 1977). Context, however, may also de­
signate an ongoing perceptual event, as a batter in base­
ball being called "out" after missing a pitch, only if 
he has two strikes already. In this case, the perceptual 
stimulus, a batter swinging at and missing the ball, could 
be virtually the same on each preceeding swing. Each swing 
and miss would serve as the context from which the meaning 
(name) of the next swing could be understood (strike one, 
two, or three).

The drearn-metaphor model relies heavily upon the 
effects of context and expectancy which have been demon­
strated for waking perception.

The question of how the recent past affects the 
organization of visual stimuli was first answered in two 
classic studies. First, Carmichael, Hogan, and Walter 
(1932) demonstrated that subjects would reproduce ambiguous 
visual stimuli so that they would be consistent with the 
verbal context in which they were initially presented.
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Second, Leeper (1935), using his famous "wife/mother-in- 
law" figure, demonstrated that he could easily influence 
his subjects' perception of his ambiguous figure by first 
showing a biased version of it. This occurred after he had 
not been able to influence their perception by a pre­
liminary verbal description.

Following in the same line Bugelski and Alampay 
(1961), using their ambiguous "rat-man" figure (which with­
out special pretraining is generally seen as "the man") show­
ed several pictures of animals to their subjects before ex­
posing the "rat-man" figure. The subjects who had received 
this preliminary exposure generally then saw the rat.

A direct influence of context and expectancy upon 
attribute or feature selection can be observed in the work 
on computer analysis of handwritten letters and words devised 
by Eden (1962), and Eden and Halle (1961). Inherent in 
the grammatical rules of language, "a knowledge of possible 
or probable words can be used to control the order in which 
various tentative synthesis will be explored. Having al­
ready constructed coi-, the program would try Nrather than M, 
or L rather than K" (Neisser, 1966, p. 102).

A fifth finding on the importance of context and 
expectancy on the perception of words was demonstrated by 
Tulving and Gold (1963). Their subjects would complete
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sentences like:__"Far_too many people today confuse Com­
munism with  with "Socialism", more often than
"raspberry", when shown possible solution words tachisto- 
scopically.

Bransford and Johnson (1973) demonstrated that the 
meaning of a visual stimulus is transformed by changing the 
context in which it was seen. "One stimulus shows a young 
woman running for all she is worth; the next shows the same 
stimulus in the context of a man running after her —  appar­
ently with amorous intent; the third picture adds a large 
bear running immediately behind the man" (Antrobus, 1977).

Although I have stressed the effects of visual con­
text and expectancy on perception there is ample evidence 
demonstrating similarly significant effects for audition, 
as the following review demonstrates.

Miller, Heise, and Lichten (1951) reported on the 
importance of auditory context, when within a noisy back­
ground, their subjects were able to identify whole sen­
tences with much greater accuracy than separate words. Also, 
when their subjects were given a list of possible words (a 
knowledge of the restrictive pool) their performance was 
again improved.

Indeed, the expectations for particular words or 
phrases following a given context are significant contribu­
tors for the listener as Denes (1963, p. 892) emphasized:
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. . . the acoustic characteristics of the sound to 
be produced do not identify a particular phoneme 
uniquely and the listener resolves the ambiguities 
of the acoustic signal by making use of his own 
knowledge of the various linguistic and contextual 
constraints mentioned above. The large part that 
is played by these nonacoustical factors in the 
recognition of speech is best shown by the re­
markably small loss of intelligibility produced 
by quite serious distortions of the speech wave.

This point is well known by anyone who has tra­
veled through the various regions of the United States. 
Regional dialects which initially sound almost undeci­
pherable become understandable after a short period of ex­
posure. This could be due to the above mentioned (Denes,
1963) ability of the individual in the "making use of his 
own knowledge of the various linguistic and contextual re­
straints" of the language.

Interesting to note, is Miller et al.’s (1950) 
classic demonstration that higher-order approximations to 
English are more easily identifiable (tachistoscopically) 
than lower order ones. Approximation to English is a phrase 
used to describe word-to-word contextual determination. If 
the word-to-word relationship was a zero order approxima­
tion the contextual determination would be random. Alternate­
ly, second order approximations are created when one word 
serves as a context for which the next word is chosen. Ob­
viously, the higher the order of approximations to English
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the more closely the relationship between the words re­
sembles the English language. Finally, Reynolds and Flagg, 
(1977, p. 243) note that "grammar gives an organization to 
language that is not present in a string of unrelated words". 
Thus, the context and structure of language offer both 
visual and auditory cues to understanding.

Having briefly described some of the effects of 
context and expectancy on waking perception,the dream-meta- 
phor model incorporates several of these findings. It sug­
gests that when some features or attributes in one context 
are preserved in the next, the new event may be seen as 
metaphor of the original event.

A metaphor can be defined simply as, taking a word 
that usually denotes one thing and using it to describe an­
other that it literally does not describe, as in "Juliet is 
the sun" (Skinner, 1957, p. 97). For a complete review of 
the psychological literature on metaphors see Billow (1977).

The relationship between a metaphor and word or 
phrase it substitutes for "is not arbitrary but based on a 
point of resemblance between the substituted word or phrase 
and its reference which is either stated or implied by the 
sentnece as a whole" (Billow, 1977, p. 82).

Metaphoric extension though is not limited to simi­
lar "physical" properties of stimuli alone. Skinner
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(1957) believes that the relationship between a metaphor 
and that which it is substituting for, can be physical, 
affective, or ideational. For example, in the sentence 
"He was a skyscraper"; the physical stimulus property of 
great size or height is the associative metaphoric link 
between the person and a building.

Skinner (.1957) writes:
Sometimes a genuine extension seems to occur 
when no similarity between stimuli expressible 
in the terms of physical science can be demon­
strated. There are several possible explana­
tions . Two stimuli may have a common effect 
upon the responding organism, which mediates 
the extension of the response. In the example 
JULIET IS THE SUN, it is possible that a phy­
sical similarity could not be plausibly esta­
blished. Only to Romeo did Juliet glow with the 
light of dawn. The metaphorical extension might 
have been mediated by, say, an emotional response 
which both the sun and Juliet evoked in him.

It would be plausible then, that if while Romeo dreamt, the
sun appeared, so too might Juliet. In the context of sun,
nodal activation of Juliet would also take place, for in
the learning history of Romeo, "Juliet is the sun".

Following in the logic of metaphorical extension, 
Romeo while dreaming of "day time", might produce Juliet 
and not the sun in the sky; as they both share the similar 
features and attributes of warmth and "the light of dawn" 
(above). During waking perception it would indeed seem 
bizarre to Romeo to see Juliet floating in the sky defying
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the laws of Newton. Within the confines of REM sleep meta­
phorical extension allows for seemingly implausible rela­
tionships to be created in sequential dream episodes within 
particular contextual stimulation of common features and 
attributes. More will be said about this property of meta­
phorical extension shortly.

Brown (19 68) has suggested a response or reaction 
similarity as a basis for metaphor. A similar sensory ex­
perience (response) "COLD" might occur from ice, certain 
faces, and a kind of voice. If someone is "hot on your 
trciil", their emotional stimulation might cause an increase 
in heart rate and blood flow, and an increase in body tem­
perature. The proprioceptive cues might not become apparent 
to the central processor during the "heat of pursuit" as the 
demands of catching the adversary receive greater nodal 
stimulation, but may, during REM sleep, serve as metaphoric 
extensions in the appropriate context. As Skinner (1957) 
states,the extended metaphorical tract "frees the proper­
ties of objects one from another, and thus makes possible a 
recombination which is not restricted by the exigencies of 
the physical world". Thus, the metaphor could find great­
er expression during REM sleep.

Brown (1968) pointed to the intersensory capacity 
of the metaphor, as in the opera was "dry". Billow (1977)
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states that similar "to the learning theorists, psycho­
analysts stress the hypothetical, empirical or experien­
tial bases of the metaphoric transference. A live metaphor 
reveals a past forgotten experience and . . . this was 
originally a psycho-physical one" (Sharpe, 1968, p. 156).

Finally, Skinner (1957) states "Metaphorical ex­
tension is most useful when no other response is available. 
In a novel situation to which no generic term can be ex­
tended, the only effective behavior may be metaphorical".
If then Romeo dreamed of Juliet "floating" in the sky, this 
"novel situation" serving as a contextual base for which 
the succeeding dream episode evolves would, according to 
Skinner, make use of metaphorical extension in the construc­
tion of the subsequent dream episode based upon common fea­
tures and attributes. The new dream episode could possibly 
depict Romeo flying hand in hand with Juliet in the sky.

Returning more specifically to the drearn-metaphor 
model Antrobus (1977), citing Bransford and Johnson's (1973) 
study, suggests: "To say that the young woman was 'running 
for her life' would be an accurate interpretation of her 
behavior in the 'bear' context, but a metaphoric interpreta­
tion in the 'man' context."

It is important to note that the metaphorical exten­
sion is not abstracted through some obscure cognitive
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process but instead, "the attribute model says that the 
features, attributes, and higher order characteristics have 
already been employed in the original perception and in 
memory storage of the event represented in the dream" 
(Antrobus, 1977). That is, the discriminative pertinent 
features and attributes of the original waking perception 
are the pool of nodes employed for the metaphor. As men­
tioned in the previous discussion of the metaphor, the 
discriminative pertinent features and attributes of the 
waking perception are not limited to the physical charac­
teristics of the original stimulus. They include affec­
tive, physiognomic, and various ideational notions re­
lating to the particular experience. In this way the 
metaphor can be constructed from either the encoded LTM 
dictionary or an episodic feature, attribute, event list, 
depending upon the mechanisms employed by the central 
processor during the initial stimulus evaluation.

Antrobus (1977) makes this point clearly.
. . . the salient attributes of an event may be 
stored in episodic memory. A patient awaiting 
surgery may identify surgery primarily in terms 
of a few, personally relevant attributes such as 
fixing something which is malfunctioning, avoid­
ing death, or simply, cutting. In these cases, 
the most salient attributes may, in effect, func­
tion as alternated names for surgery, especially 
so when the context makes additional attri­
butes unnecessary. In the hospital context, 
cutting can mean only one thing!
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Situational specificity creates unique opportuni­
ties for metaphoric construction. As stated by Skinner 
(1957) previously, "In a novel situation to which no 
generic term can be extended, the only effective behavior 
can be metaphorical". The metaphor may also serve as the 
most precise attribute descriptor of a waking perception 
as "a language without polysemy would require mental 
storage of a tremendous stock of words, with separate 
names for each possible subject. From a semantic point 
of view, then, the verbal device supplies a language with 
flexibility and expressibility" (Billow, 1977). For ex­
ample, the concept "running", is excited differentially 
for the politician and a drill press operator, a golfer 
putting, or a stocking worn by a woman, each having its 
own specific affectional and ideational associative con­
nections. The sudden anguish of a woman, having discov­
ered a "run" in her stocking, or the golfers anticipatory 
anxiety as he contemplates "running" the ball up to the 
cup, share in the metaphor according to their individual 
learning histories. Each therefore would have a differ­
ent set of associative nodes stimulated to "running".

As Antrobus (1977) stated, the memory storage units 
for attribute, feature, or episodic events, for the dream- 
metaphor model, can be subsumed within several contemporary 
models of memory. "Simple associative connections between
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features may be represented by a node, several such nodes
/

may, in turn, be connected to other nodes in increasingly 
complex networks to represent attributes, concepts, events, 
and episodes (Kaneff, 1972; Norman & Rumelhart, 1970; 
Rumelhart, Lindsay & Norman, 1972; Shiffrin & Schneider, 
1977)".

The following from Antrobus is illustrative:
Consider the front door of your apartment or house.
It may be represented by a single node connecting 
the two nodes, door and front, and is in turn, 
connected to such nodes as house, indoors, out­
side, etc. Although the nodes door and front 
may stand alone as concepts, they function as 
attributes for the purpose of creating the 
concept front door. Similarly, a node connect- 
ing door and back defines the back door. Thus, 
house stands as a context for front and back; 
front and back are contexts for door. Addi- 
tional attributes such as public and visitors are 
connected to the front door node, but not to the 
front node. By contrast, the back door has be­
come a pejorative metaphor for private and un­
desirable. A given node, then, may function as 
attribute, context, concept and so forth ac­
cording to its relation to other nodes. Within 
this model, a node is active when its immediate 
connections to other nodes are active. Being 
active says that the node information is in 
short-term memory, has a short retrieval laten­
cy and is in that sense available for process-*- 
ing. Further if its perceptual feature nodes 
are active, the node has the properties of 'con­
sciousness' (Shiffrin & Schneider, 1977). If 
its sensory nodes are active, it has the pro­
perties of sensory imagery.

The learned responses to stimuli in the environ­
ment activate appropriate stored nodal connections based



18

upon the features, attributes and episodic events in the 
particular contextual setting.

The central processor chooses from the variety of 
"potential" responses (through either a "pertinence",
Norman, 1968, 1969; "focal attention", Neisser, 1967; 
"filtering", Broadbent, 1958, 1971; or "short-term store", 
Shiffrin, 1975) that node response which fits the demand 
characteristics ,

Antrobus, Singer, and Fortgang (1970) have shown 
that when the demands on the central processor are low, the 
processor continuously generates images, fantasies, and 
thought; "Since the context of the original event may be 
available less often during REM sleep than during wakeful­
ness or other sleep stages, metaphors should be constructed 
more frequently in that sleep stage" (Antrobus, 1977).

During REM sleep the neuronal source for which new 
information is processed, are the nodes which have been 
stimulated by the ongoing dream context. As there are ex­
tremely lowered levels of motor activity during REM sleep 
the central processor chooses from the dream activated nodes, 
those which are contextually relevant to form the next dream 
episode. Antrobus (1977) sums it up this way:
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Because of the high sensory thresholds during REM 
sleep (Williams, Hammack, Daly, Dement, and Lubin,
1964), the only context available to the system 
is the preceding dream itself. That is, any new 
information is processed against the background 
of what is currently going on in the dream.

It is not necessary, as is also the case in "waking" 
perceptual models, for all features and attributes, of 
activated nodes, to become fully imagerized, or recognized. 
During waking perception only those nodes which are rele­
vant to the needs of the central processor become highly 
activated to form images, or recognition. Other stimuli 
in the perceptual field are either filtered out or ignored, 
based upon the information processing constructs previously 
mentioned, i.e., "pertinence", "focal attention", and the 
rest. Faced with the problem of adding 2 + 2  = ?, one 
need not recall other interconnective nodal mathematical 
strategies, although they no doubt receive some associative 
stimulation.

Antrobus1s (1977) dream-metaphor model makes the
point as follows:

Since, in perception, the context may strongly 
imply the item, the item node may be activated 
even before the feature nodes. Similarly, in 
dreaming one may generate a vivid visual image 
of a person or object before establishing its 
identity. In some cases the image and identity 
do not even match: 'my sister, but she was a 
boy.' From the viewpoint of this model, the 
initiating stimulus for the dream image could 
come from a node at any level from feature to
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complex concept including those interpersonal 
and situational patterns which are the subject 
matter of the clinical interpretation of dreams.
The ability to interpret significant personal 
characteristics from the dream obviously im­
plies the latter stimulus source, but this re­
mains an empirical question.

Interestingly, what have been called bizarre or 
illogical dream mentations can be understood within the 
broader dream-metaphor model which allows for a greater 
use of metaphorical extension than would occur during wak­
ing perceptual processing.

During sequential node activation, lowered demands 
upon the central processor (as compared to waking percep­
tual processes) allow for the greater use of the metaphor 
in constructing new dream episodes, possessing some of the 
features and attributes from the previous, or ongoing dream 
context. For example, if while I am awake and lying in 
bed, I decide to get something to drink, I would have to 
get up from bed and walk into my kitchen. This, of course, 
would take time. I might not be able to find my slippers, 
the telephone might ring, or I could be out of vodka. The 
wakeful demands upon the central processor are well known 
to many a thirsty sleep researcher.

Instead, if I were dreaming this same desire, I 
need not, as the dictates of time and space demand while 
awake, find my slippers or walk to the kitchen, for as
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Skinner (1957) has already stated the metaphorical tract 
"frees the properties of objects one from another, and 
thus makes possible a recombination which is not restricted 
by the exigencies of the physical world." With activation 
of the "thirst" node, while lying in bed, I might suddenly 
find myself in my favorite bar in Paris drinking to my 
heart's content. As this would not be possible while awake, 
the central processor would reject it (drinking in Paris) 
as a possible solution to "thirst" node activation and 
therefore "Paris" might not reach recognition threshold. 
During REM sleep though my favorite "thirst" reducing place 
(Paris bar) would become imaginable due to its high affect- 
ual associative node relationship. In this way seemingly 
incongruous (in terms of waking perceptual processing) 
combinations of features, attributes, and events can be 
formed during REM sleep.

The oftimes cited dream experience of "flying" could 
be explained as a metaphoric node activation of feeling 
"high" or "powerful" in an appropriate context, or as al­
ready hypothetically derived in our example of "Juliet is 
the sun". Such drastic alterations of wakeful time/space 
experience may be resultant from metaphoric associative 
node stimulation and not confined to the limitations of 
wakeful time/space relationships. I need ( and can) not
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take a six,-clock,-hour, plane ride to be in Paris during 
REM sleep.

Issues such as the above just mentioned, obviously 
await a great deal of experimental validation. They served 
as a demonstration of the theoretical capacity of the dream- 
metaphor model to encompass the varied aspects of the REM 
sleep information processing activities.

My experience of the logical order of dream 
mentation reports is that they fit more closely to the order 
of events in waking perception than to the bizarre or im­
probable combinations previously stated. This is consistent 
with both the dream-metaphor model and the theoretical in­
formation processing models previously discussed. The dis­
tance between interconnective nodes would be a function of 
the frequency of experience, in the discriminative learning 
history of the individual. Frequent nodal activation would 
decrease the internodal distance and increase that inter- 
nodal activation. The contextual effects on the central 
processor would stimulate various interconnective nodes as 
a probability function, determined by the forementioned 
learning history. A precise elucidation of the internodal 
space among concepts has been devised by Shepard (1962).
Her system "showed that (1) if concepts in memory are 
stored in a multidimensional metric space and (2) if
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similarity judgments are made on the basis of Euclidian 
distance in such a space, then the space can be accurately 
reconstructed from a set of similarity judgments" (Rumel- 
hart, 1977, p. 224). Henley (1969), applying the system 
developed by Shepard, deduced the varying distances among 
common animal terms.

Incorporation of External Stimuli Into Sleep

In an interesting work, McKensie (1965) cites 
numerous examples of early dream research containing evi­
dence of external stimulus incorporation into dreams.
These reports of incorporation are fascinating and 
have maintained the curiosity of researchers for many years. 
Unfortunately, they do not meet the criteria defined by 
today's scientific methodology, specifically those of experi­
mental validation of REM sleep. An extensive review of ex­
perimental literature pertaining to incorporation can be 
found in Ramsay (1953), with a more contemporary review to
be found in Arkin, Antrobus, and Ellman, (1978).

Dement and Wolpert (195 8) were the first researchers 
to utilize electroencepholographic technology to systema­
tically study the effects of external stimuli on REM sleep.
Subjects were presented with either a 1000 Hz. tone, a
series of flashing lights, or a spray of water to the skin
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during stage REM. The researchers attempted to apply the 
stimuli below waking threshold, in which case the sub­
jects would then be awakened by a loud bell. Mentation 
reports would be elicited and evaluated for evidence of:
(1) unambiguous incorporation of the prewakening stimulus 
to an ongoing dream; and (2) modification of ongoing dream 
content in some recognizable manner. Following the spray 
of water, which was the most effective stimulus for in­
corporation, a subject reported that someone was "squirting 
him". An example of a modification of ongoing dream content 
is apparent in subjects reportings of a "leaking roof" or 
"sudden rainfall". To the 1000 Hz. stimulus tone, a sub­
ject reported being frightened by a roaring sound. To the 
flashing lights stimulus, subjects reported modifications 
such as seeing shooting stars, a sudden fire, or a flash­
light shining into his eyes.

Although the overall percentage of stimulus in­
corporations, 24% of 98 tests, with an additional 12% for 
modified incorporations, was not very high, this initial 
study demonstrated that external stimuli can be incorporat­
ed during REM sleep without the subject awakening. Also, 
that the stimuli to be incorporated were perceived by the 
subject as similar to the waking perception of the same 
stimuli (similar node activation) or that perceptions were
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transformed to fit into the context of the ongoing dream.
This would be consistent with the dream-metaphor model.

Citing work of his students, Dement (1972), has 
summarized the following results on the effects of external 
stimuli on dreams. Tape recordings of 12 familiar and 
evocative sounds such as a locomotive, a dog barking, a 
rooster crowing, a bugle playing reveille, and a speech by 
Martin Luther King, Jr., were played to subjects about 10 
seconds after REM onset (at a subawakening threshold level). 
The locomotive stimuli was the most effective stimuli for 
incorporation (proportion unknown). In contrast with his 
previous study, 56% of the auditory stimuli produced in­
corporation of some kind.

Baldridge et al_., (1965, 1966) have published
preliminary findings on the effects of thermal stimulation 
on dreams: Incorporations occurred on 25% of the stimulus 
presentations. Examples include a dream containing a 
reference to getting food from a refrigerator following 
cold skin contact, and a dream referring to a warm day follow­
ing a warm stimulus. In addition, the effects of kinesthe­
tic stimuli produced incorporation of motion into sleep men­
tation. More specifically, the mentation reports included 
dreams of falling, flying and riding a motor scooter. Once 
again, though, the percentage of incorporations was
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relatively low.
Koulack (1969) utilized percutaneous electrical 

stimulation of the wrist during sleep in order to moni­
tor stimulus incorporation. He excluded from the main 
analysis all stimuli associated with any index of possible 
awakening, such as EEG alpha frequencies or body movements. 
Stimulation was applied during REM sleep under various 
temporal conditions followed by awakenings for mentation 
reports. Electrical stimulation of the wrist was performed 
under various time intervals into REM and awakenings were 
made after various predetermined time intervals, after 
stimulation.

The focus of interest was whether the somatosensory 
electrical stimulus would produce direct and/or indirect 
stimulus incorporations into the ongoing dream. Koulack 
defined direct incorporation as "some sort of direct repre­
sentation of the stimulus situation in the dream;" whereas 
indirect incorporation included events suggestive of the 
stimulus situation. He found that each stimulation situa­
tion occasioned significantly more direct and indirect in­
corporation than occurred in the control condition (without 
stimulation). Various stimulation conditions did not produce 
differential outcomes, which suggests that neither time into 
REM for stimulation, nor time of awakening after stimulation
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significantly alter incorporation rates. However, direct 
incorporation was more likely when associated with alpha 
bursts.

Berger (1963) performed one of the most significant 
studies on the experimental modification of dream content 
by meaningful stimuli. He attempted to determine whether 
verbal stimuli, tape recordings of four personal first names, 
would be incorporated into ongoing dream content. Also, 
whether the frequency of incorporation was related to the 
level of emotional significance of the auditory (semantic) 
stimulus to the subject. Two stimuli were predetermined to 
possess high emotional content. The other two stimuli were 
designed for emotional neutrality, being matched for number 
of syllables but having high phonetic contrast (so as to 
be highly discriminable).

Berger (1963) concluded the following. First, that 
"perception of the external world, be it impaired, does 
occur during REM periods associated with dreaming." Second, 
that a stimulus name incorporated into a dream event, "fre­
quently occurred as a series of words composed of assonant 
vowels and consonants," and "as a type of auditory Gestalt 
of parts or whole words spoken in succession." Finally, 
when a stimulus is incorporated, varying degrees of trans­
formation can take place.
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Several years later, Castaldo and Holtzman (1967, 
1969), employing a technique similar to Berger's, reported 
that subjects after incorporating recordings of their own 
voice, contained dream content in which they were active, 
assertive, and independent. Stimulus intensity was suffi­
ciently high to produce EEG evidence of registration, but 
not intense enough for awakening. An interesting aspect of 
the study was the types of incorporations made by the sub­
jects. "The dreams contained varying degrees and kinds of 
stimulus incorporation in which repetition of content ele­
ments, condensation, and assonance were common forms of 
response" (Arkin, Antrobus, and Ellman, 1978).

The above mentioned studies have established that 
external information can be incorporated into REM sleep, 
and that the external information may be transformed while 
being incorporated into the ongoing context of the dream. 
Also, that the type of incorporation that takes place may 
either be direct, preserving the attributes and features of 
the original stimulus, or indirect, transforming the origi­
nal stimulus so as to be consistent with the ongoing dream 
content. These findings offer further support for the 
dream-metaphor model insofar as the external stimuli were 
often transformed and incorporated within the contexts of 
the ongoing dream episode.
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A serious methodological issue concerns the low 
and variable percentage of incorporations of the foremen­
tioned studies. The present study is designed to improve 
the rate of incorporation by the use of an avoidance con­
ditioning procedure. Given the success of avoidance con­
ditioning in experimental studies it is expected that an 
increase in incorporation of conditioned stimuli will oc­
cur through the use of an aversive condition. Also, that 
the incorporated stimulus will have a "magnified resis­
tance to extinction" (D'amato, 1970, p. 359) which is a 
phenomenon that has been demonstrated on numerous occa­
sions (Solomon and Wayne, 1964, and Underwood, 1966, p. 
441) .

The following studies lend support to this ap­
proach.

Conditioned Incorporation of Stimuli

Weinberg (1964) has shown that "responses of a 
simiple unitary nature may be conditioned during sleep".
A manual switch closure response was discriminatively 
conditioned to a correct tone.

Beh and Barratt (1965) "attempted to build in" 
stimulus significance during wakefulness by means of 
conditioning, and to test for discrimination of the
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stimulus during sleep." Subjects were to make a differ­
ential response to two (2) tonal stimuli, one of which was 
paired with a painful electric shock. After a learned re­
sponse to the significant tone had been accomplished, S£ 
were then tested for discrimination between the two tones 
during Stage II sleep. Statistical analysis revealed a 
significant differential level of response to the learned 
stimuli. In the second part of the experiment the authors 
demonstrated, using a similar conditioning technique, the 
ability of Sŝ  to make learned responses to tones (during 
Stage 2 sleep) which had previously held little significance 
for them. Also of interest to note was the ability of 
the Sis to make the learned response upon awakening. This 
demonstrated that stimulus significance "built in" during 
sleep appears to carry over to the wakening state and serves 
to demonstrate the effectiveness of learned responses in 
resisting extinction.

Williams, Morlock & Morlock (1966), using an operant 
avoidance technique, found a significant increase in 
responding to a critical tone (that tone, for which a response 
failure produced the aversive consequences) during sleep.
One aspect of the experiment employed the use of two 
tones, each tone serving as the neutral or critical stimulus, 
depending upon presleep instructions. Conversion of a neutral 
to a critical tone produced the largest significant increase 
in responding during stage REM. Williams et â L. (1964)
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also demonstrated that although are sometimes quite 
unresponsive to stimuli during stage REM, the application 
of an operant avoidance technique to the stimuli can alter 
the meaning of those stimuli so that a significant increase 
in the level of response takes place.

Finally, results, from our own pilot experimentation 
seem to further demonstrate the usefulness of an operant 
avoidance technique for the incorporation of meaningful 
stimuli during stage REM sleep, as evidenced by our resulting 
REM mentation reports.

Subjects were instructed to select one out of eight 
possible classes of visual stimuli in the presence of an 
appropriate auditory stimuli. The eight sets of visual 
stimuli were pictures depicting combinations of three binary 
elements: i.e., knife-rope, help-harm, person-tree, (knife
helping person, one combination). Each of the eight pictures 
was presented by a series of three tones, each tone repre­
senting one of the three elements. Subjects were asked to 
identify the proper visual stimulus (by manually advancing 
a carousel slide projector) within 15 seconds of the binary 
auditory tones presentation. An incorrect selection of the 
visual stimuli produced the aversive condition, a continuous 
white noise blast of 85 decibels, which remained on until 
the S selected a correct visual stimulus. During stage
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REM one of the three binary tone combinations was presented. 
This occurred without the subject awakening. Upon experi­
mental awakening, a significant level of stimulus incorpor­
ation was found to exist appropriate to the particular binary 
tone presented during the preceding stage REM.

Although no £5 received all conditions in the pilot, 
several examples of the types of incorporation by'Ss during 
the pilot experiment were: To the stimuli "knife help
object", a S reported, "I was cutting a pie with a knife".
To the stimuli "knife harm person", a S reported, "Somebody 
stabbed and killed somebody to get insurance. This man 
was going after his wife because of the insurance". To the 
stimuli "rope hurt person", a S reported, "...it was hanging 
a person. He said you're not going to be using it anymore 
because you're not going to remember those dreams. So I 
said that what else are you going to use? He said we're 
going to use a tone and a color and I'm going to have 
three things".

The operant avoidance technique seems best suited 
for the incorporation of external stimuli into REM sleep.
It offers the experimental control of particular content, 
specific node activation, into ongoing dream processes.
Also, the high motivational components of avoidance condi­
tioning can be maintained while the subject remains sleeping.
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This would offer a significant advantage over a positive 
reinforcement paradigm. If a positive reinforcement paradigm 
were employed, the presentation of a reinforcing stimulus 
following the subjects response (incorporation of condition 
stimuli) would be essential in order to offset the effects 
of extinction. The operant avoidance technique does not 
require the presentation of a reinforcing stimulus in order 
to maintain its high motivational components.

The present study seeks to incorporate two particular 
concepts, namely, "running" and "in need of help", by means 
of an operant avoidance procedure. Then, alterations in 
ongoing dream content will be examined for either direct 
or indirect (metaphorical) incorporation from the obtained 
REM mentation reports.

The concepts "running" and "in need of help" were 
chosen for conditioning-incorporation for the following 
reasons. First, a pilot study, demonstrated their practi- 
bility. Second, and more importantly, the particular 
methodological approach employed will allow for a more 
complete examination of metaphorical, indirect, incorpora­
tion. More specifically, the concept of "running" will 
be chosen to include only those attributes and features 
of the motor behavior "running" (to go steadily by springing 
steps so that both feet leave the ground for an instant in
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each step, Webster's, 1969). The concept "in need of help" 
will include a variety of situations and events that depict 
someone or something "needing help" (for a more complete 
description see Method section). Nodal associative strength 
should be more specific in the "running" condition than the 
"in need of help" condition. Therefore, there should be 
fewer metaphoric transformations in the "running" condition 
than in the "in need of help" condition, but more direct 
incorporations.

Finally, as this dissertation seeks to offer valid­
ation for the dream-metaphor model, it seems appropriate 
to include a summation from Antrobus (1977).

"If this model finds empirical support as. a description 
of one form of information processing in dreaming, it 
may help us to formulate a more explicit model of the 
function of dreaming, and in turn, suggest a more com­
plete model of information processing in dreaming.
Within this concept of dreaming, it is the processing 
of the salient attribute which, if anything, might have 
functional value to the individual. Imbedded in a new 
context as a metaphor, an attribute may be processed 
by a different set of operations such as problem solving 
strategies which are free of the circular paths and 
dead ends associated with the processing of the event 
in its original context."

In conclusion, this dissertation attempts to offer 
a generalizable technique, in which experimental modifi­
cation of dream processing can be used to help identify the 
cognitive activities involved in dreaming with the hope 
of formulating a more complete model of its function.
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Method

Subjects

Five female and one male subject between the ages 
of 23 and 33 years participated in the study. All subjects 
received a preliminary interview so that a general deter­
mination of their verbal ability and sleeping habits could 
be made. A general description of the experiment and re­
quirements for participation were discussed during the 
interview. All subjects were college graduates and were 
either receiving or had received graduate training of some 
kind. None of the subjects was presently under any 
medication.

One female subject dropped out of the study after
the first night in the laboratory. This subject complained
of difficulty sleeping with "wires attached to my head".
No REM awakenings were performed on this subject who requested 
and was allowed to end her participation.

The remaining five subjects fully participated 
in all aspects of the study which included pretraining 
and four nights of REM awakenings. The experimentor attempted
to perform four REM awakenings per night for all subjects.
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Procedure

This experiment trains subjects to associate two 
classes of visual stimuli with specific auditory cues (two 
different tones). This training is achieved by an operant 
avoidance technique in daytime conditioning sessions. Then, 
during REM sleep, the auditory stimuli are presented and 
the subject is awakened shortly thereafter (45 seconds to 
3 minutes) for a mentation report. This time interval is 
employed to allow each subject to emit 45 seconds of REM 
sleep subsequent to the presentation of the auditory stimu­
lus which may effect the ongoing REM activity (This time 
interval was determined during pilot experimentation where 
S's post stimulus REM state activity varied within this 
range). It is assumed that the presentation of the tone 
stimulus will elicit the specific goal state for the subject 
who will, in turn, generate the images which satisfy the 
goal criterion.

I. Daytime Avoidance Conditioning Procedure
Each of the five (5) subjects received the following 

instructions:
I am going to play one of two tones, a high pitch 

tone and a low pitch tone, (the E demonstrates by playing
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each tone). When you hear the high tone I want you to 
advance the carousel projector, by pressing this manual 
switch to a slide depicting the concept represented by 
this group of slides (the E demonstrates by advancing the 
carousel through the series of five slides designated 
"training group H," which all depict the concept of "run­
ning") . As you can see every time you press the manual 
switch the projector advances the carousel one slide.

When you hear the low tone I want you to advance 
the carousel to a slide depicting the concept represented 
by this group of slides (the E demonstrates by advancing 
the carousel through the series of five slides designated, 
"training group L" which all depict the concept "In need 
of help"). Is that clear? When all questions are resolved 
the E continues: You will have fifteen (15) seconds, from
the onset of the tone, in which to advance the carousel 
and find the appropriate slide class. The tone will con­
tinue playing as you are searching. Once you think you 
have found the correct slide concept match you will stop 
advancing the carousel. If you have matched the correct 
concept with the tone, and, have stopped advancing the 
carousel, a new tone will appear either high or low and 
the projector will automatically advance to the next slide.
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You will then continue following the same procedure, with 
a new fifteen (15) seconds to find this new tone/slide con­
cept match. Is that clear? (If the subject is confused 
the E may run through the procedure again starting with 
the presentation of the tones and slide training groups 
"H" and "L"). If, though, you are incorrect, that is, if 
you have either stopped at a slide which did not depict 
the correct tone/slide concept match, or if you have not 
found the correct tone/slide concept match in the alloted 
fifteen (15) seconds, this sound will appear (E presents 95 db. 
aversive white noise blast for ten (10) seconds) and remain 
on. If the sound appears it signals you are incorrect and 
you should continue searching until you come upon the next 
correct tone/slide concept match, and stop. If you are 
now correct the sound will stop, and a new tone will appear 
with a new fifteen seconds to find the correct tone/slide 
concept match. If, though, the sound does not cease after 
five (5) seconds of your most recent search choice it sig­
nals that you are still incorrect and should continue to 
search until you come upon the next correct tone/slide con­
cept match, and stop. You will continue this procedure un­
til I instruct you to stop. Are there any questions? The 
E will answer any questions pertaining to the understanding 
of the procedure.
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For this daytime conditioning procedure, the subject 
layed supine in bed in the same room which was used for 
subsequent REM awakenings. The carousel projected the 
slides onto a screen placed at the foot of the subject's 
bed. In this way the slide image could be seen with the 
subject lying in bed. The room lights were turned off 
during the conditioning trials and the setting made to ap­
proximate as closely as possible the same conditions for 
which REM awakenings took place.

Each subject viewed 400 different slides from the 
carousel projector. Within the 400 slide sequence the 
two classes of conditioned stimuli, "running" and "in need 
of help," were randomly placed once within every ten (10) 
slides but no more than twelve (12) slides apart within 
each class. Also, the two concepts for conditioning 
never appeared consecutively either within or between 
class. Each subject then received 40 presentations of a 
"running" slide and 40 presentations of an "in need of 
help" slide within a 400 slide sequence. The remaining 
320 filler slides depicted a broad range of concepts 
excluding "running" and "in need of help." The condi­
tioning procedure continued for the entire set of 400 
slides. Each subject was required to perform
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at least 20 consecutive correct (error free) searches on 
each of the conditioned concept classes on three separate 
sittings preceding REM awakening days and once on each REM 
awakening day. Each subject then received seven (7) 
conditioning sessions and perform at least 20 consecutive 
error free matches at each session.

A) STIMULUS SLIDES FOR CONDITIONING
The slides for the two concept classes "running" and 

"in need of help" were selected to represent a broad range 
of examples within each class. The "running" slides de­
picted people, young and old, alone and in groups, male 
and female; along with professional athletes running. Also 
included were various animals running such as horses, 
wolves, rhinoceros and lions. To ensure that each slide 
used in the conditioning procedure clearly illustrated the 
correct concept class five judges were asked to rank, on 
a scale from 0-5, where "0" indicated a poor, or no example 
of the concept, and "5" indicated an excellent example of 
the concept depicted in the slide. The five judges rated 
approximately 75 "running" slides and 75 "in need of help" 
slides. Only those slides which had a mean scale score of 
"4" or above and no individual score below "4" were accepted 
for inclusion into the conditioned slide group. The
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selection of the five slides used in the training groups "L” 
and "H" were also selected in this manner.

The slide condition "in need of help" depicted exam­
ples such as a man trying to push a stalled automobile, a 
woman not quite being able to reach a book on a shelf 
which causes others to topple, a man losing his balance on 
a table, an extremely malnourished child, and a man clutch­
ing his side in obvious pain and anguish, among others.
The "in need of help" condition portrayed a broader range 
of features and attributes within the defined concept class.
As opposed to "running," which could be defined by a rela­
tively few number of features and attributes (to go stead­
ily by springing steps so that both feet leave the ground 
for an instant in each step, Webster's, 1969) the "in need 
of help" concept class, being more abstract in nature, was 
defined by limiting the concept category to situations 
where the individual is "needing help" and not "being helped." 
For example, the slides illustrated individuals suffering ob­
vious physical or emotional pain, individuals facing a pro­
blem or task that cannot be resolved or completed without 
assistance, and individuals either overtly or covertly 
asking for help. The set of features and attributes which 
defined the "in need of help" category can be viewed as 
implicit, while the "running" concept class, as explicit.
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The remaining 320 filler slides were selected to con­
trol for all intervening and irrelevant variables portrayed 
in the conditioned stimuli slides of "running" and "in need 
of help." An effort was made to include in this group of 
slides the same persons, animals, places, and events as de­
picted in the conditioned set, excluding the concepts "run­
ning" and "in need of help." More specifically, if a slide 
used in the "running" condition illustrated an old man run­
ning across a field, a "filler" slide might include this 
same old man sitting or walking across the same field. In 
this way, the conditioning procedure could more specifically 
isolate those attributes and features which define "running" 
or "in need of help" and not any particular person, place 
or event related to the conditioned concepts for incorpora­
tion by the use of the aversive white noise blast to any 
"filler" slide selection.

The "filler" slides were selected from a larger pool 
of slides. Judges were asked to rate this pool of approx­
imately 650 slides for the absence of "running" and, or 
"in need of help." Only those slides which received a 
score of "0," total absence of either conditioned concept, 
were accepted for possible inclusion into the "filler" 
set. The E then attempted to match all irrelevant, inter­
vening variables appearing in the two conditioned concept
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slide sets with the "judged absence" filler set to form the 
320 slide total.

B) AUDITORY STIMULI
The auditory stimuli associated with "running" con­

sisted of a single high pitch tone of 7 50 hertz. The 
auditory stimuli associated with "in need of help" consisted 
of a single low pitch tone of 200 hertz. Both tones had one 
second duration and an inter-tone interval of 500 milli­
seconds. Both tones remained at a constant amplitude of 70 
dB throughout the daytime conditioning session. There was 
a five second tone-off interval between each correct tone/ 
slide concept match the subject makes. A logic relay pro­
grammed tape randomly presented the tone series and auto­
matically advanced the tone when the subject made a correct 
tone/slide concept match.

II. Sleep-Awakening Procedure
The subjects were instructed to arrive at the sleep 

lab approximately one and one half hours before their usual 
bed time. Once they arrived the E proceeded to place re­
cording electrodes. For the purpose of scoring sleep 
stages standard EEG placements, (Rechtschaffen and Kales, 
1968): a left control and right occipital placements (C3,
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and 02) were used. Standard right and left outer canthi 
locations referred to linked ears were used for EOG record­
ings, and to each other for bipolar EOG. Submental elec­
trodes were used to aid the scoring of stage REM sleep 
(Rechtschaffen and Kales, 1968). An additional mastoid 
electrode on the left side was employed as a safeguard for 
an additional reference site. After electrode emplace­
ments the subject was taken to a sound attenuated sleep 
room where a presleep conditioning session of at least 20 
error free tone/slide concept matches took place as des­
cribed in the "Day Time Conditioning" section.

The sleep room, approximately 10 x 15 feet, is 
adjacent to the experimental room and employs a two way 
intercom system for communication. An 8 ohm microphone 
is above the head of the subjects bed along with a 
ohm speaker. The projector screen at the foot of the sub­
jects bed remained throughout the night. A 45 dB back­
ground white noise was generated throughout the night.

All awakenings were made in Stage REM and employed 
the following procedure. At least 30 seconds after the 
onset of Stage REM, determined by standard two-out-of-three 
criterion system (Rechtschaffen and Kales, 1968) the E 
randomly presented one of the conditioned auditory stimuli 
at a below waking threshold of 55 db (previously determined
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through pilot experimentation), then, gradually increased 
the amplitude of the tones, in 0.5-dB steps allowing for 
two, one second duration tones with a 0.5-second inter­
tone interval, until a change of physiological state could 
be determined.

The determination of change of state was accom­
plished with the use of a specially constructed EEG and EMG 
integration system which monitored 8-12 hertz alpha output 
and 30-40 microvolt EMG output on separate channels on the 
Beekman polygraph, Type R. Also, an additional EEG 
channel counted both EMG and EEG output by a left/right 
pen deflection. When the filtered EMG and EEG output 
on these channels approached twice that of the subject's 
REM onset level a change of state determination was made 
and the auditory stimulus was turned off. The subject was 
then required to emit 45 seconds of additional REM sleep 
(within five minutes of "tone off") at which time the 
experimenter would awaken the subject, by asking; "Wake
up _______ (Subjects name), tell me everything that was
going through your mind." If no reply was given by the 
subject within 15 seconds, the question was repeated.
After the subject responded the experimenter asked, "Was 
there anything else?" and then followed with the question, 
"Did you hear any tones and if so what was it?" if the
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subject had not previously made mention of the auditory 
stimuli.

If the subject did not return to Stage REM within 
5 minutes of the "tone off" no awakening was made for that 
trial, and the subject received the next random tone on 
the following REM awakening trial.

All reports were tape recorded on cassettes and 
typed transcripts were made from the recorded tapes.

No awakenings were made in the first 90 minutes 
of sleep. Recall is poorest at this time and depth of 
sleep, the greatest. Also, stage REM is infrequent in this 
period.

The experimenter attempted to record four awaken­
ings per night per subject, with approximately eight awak­
enings on each tone condition for the total of the four 
nights.

Scoring Procedure 

IV. Instruction To Judges

GROUP A) We are asking you to make some judgments 
about typewritten reports that have been obtained from per­
sons awakened from their sleep. Carefully read each men­
tation report and identify those reports which contain the
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words "run" or "running" or the words "help" or "helping." 
Write down the code number which appears on the upper right 
hand corner of these reports. Scoring sheets were provided 
so that judges can write down their responses.

All reports were randomized and given an undeci­
pherable code which determined subject, night in lab, 
awakening that evening, date, which auditory stimuli was 
presented on that awakening, and whether or not the sub­
ject recalled a tone, which tone recalled, and whether 
the recalled tone was correct or incorrect.

GROUP B) We are asking you to make some judgments 
about typewritten reports that have been obtained from 
persons awakened from their sleep. Carefully read each 
report and then determine which of the following categor­
ies that report would most closely be subsumed under.
Then write down the code number of that report, which ap­
pears in the upper left hand corner, under the appropriate 
category. You will follow this procedure for each report. 
Is that clear?

All reports were randomized before the judges sorted 
them, and each judge received the category sorting sheet 
with a randomized listing of the category placement. The 
following is a list of the various categories for menta­
tion sorting by each of the four judges in group B:
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Mentation Category List

Subject or person in report directly asks for help.
Subject or person in report asked to help someone else.
Subject or person suffering psychological stress or pain
and is in need of help.
Subject or person in report suffering physical pain or is 
in apparent physical danger is in need of help.
Subject or person in report facing a problem or task that 
cannot be resolved alone and where there is an apparent 
need for someone or something else that would be helpful. 
All reports with no recall.
All reports with none of the above "in need of help" con­
cept categories portrayed.

The above categories for mentation sorting were used 
to help define the slides chosen for the "in need of help" 
condition, and served as the criterion for slide selection.

All data sheets were collected and served as the 
basis for further data analysis.

GROUP C) We are asking you to make some counts of 
physiological responses of subjects while sleeping. You 
will carefully examine each of the designated pages (se­
lected by the E which depict a REM awakening) and make 
counts of the number of pen deflections on this channel,
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E demonstrates, under three separate conditions. Each 
condition is designated by a magic marker black line run­
ning perpendicular to the recording.

Condition 1, Preceding tone on) You will carefully 
count the number of pen deflections to the right that took 
place for each of two (2), five (5), second intervals.
You will record the total number of deflections on the 
scoring sheet provided for each of the five second inter­
vals. You will note that five seconds has elapsed by 
counting out a total of five successive square boxes on 
the scoring record. Is that clear? The E demonstrated 
and answered any questions. You will then follow in the 
same procedure count the number of pen deflections to the 
left.

Condition 2, Preceding tone off) A similar scoring 
procedure as utilized in "condition 1" was employed.

Condition 3, Preceding REM awakening) A similar 
scoring procedure as utilized in "condition 1" was em­
ployed.

The E made a randomly selected check of 2 5 different 
scoring counts made by the Judges in "Group C", to determ­
ine the accuracy of the counts. If any serious errors 
appeared for a particular judge their entire scoring counts 
were reviewed by an additional judge.
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The entire conditioning procedure was operated by a 
logic relay system in the E's room. When the S informed 
the E that he was ready, the E began the conditioning pro­
cedure by pressing a button which set in motion the entire 
system. This procedure was utilized for all S's.
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RESULTS

The mentation reports scored as containing appro­
priate stimulus attribute inclusion were selected by in­
dependent (blind) agreement of three judges. One group of 
three judges was asked to select mentation reports con­
taining any grammatical form of the words "run" or "help," 
or a synonym of either. The results of this analysis are 
contained in Table 1. Interjudge reliability for select­
ion of reports containing the words "run" or "help" was 
r = 1.00. A second set of three judges was asked to sort 
mentation reports into a variety of predetermined cate­
gories, some of which portrayed features and attributes of 
the concept class "in need of help." The results illus­
trated in Table 1A show the number of mentation reports 
selected by this set of judges as containing an appropriate 
"in need of help" category attribute. A total of 2 3 
mentation reports were unanimously selected by each of the 
three judges as residing in one of the "in need of help” 
concept class categories. Of the 2 3 mentation reports,
17 were unanimously selected as residing in a particular 
"in need of help" concept category. In the remaining
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six mentation reports two out of three judges identified 
a similar concept class category while one of the three 
judges sorted the mentation report into a differing "in 
need of help" concept class category.

The mentation reports judged as possessing 
stimulus attribute inclusion by the above preliminary 
screening methods were utilized in further analysis.

To examine to what extent the conditioned auditory 
signals facilitated appropriate stimulus attribute inclu­
sion into REM (high tone "run" condition  "run" attri­
bute inclusion; low tone"in need of help" condition  "in
need of help" attribute inclusion) it was necessary to 
compare the total number of judged attribute inclusions 
of each signal (high or low tone) to its appropriate 
stimulus condition ("run" or "in need of help"). A two 
by two Fisher exact test was performed to determine whether 
the responses to the two stimulus conditions differed "in 
the proportion with which they fall into the two" judged 
attribute inclusion categories (Siegal, 1956, p. 97). The 
results illustrated in Table 2 show the exact response 
probabilities for each subject. A total of four out of 
the five subjects performed appropriate stimulus attribute 
inclusion at a much higher level than expected by chance.
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In order to determine the combined probability of 
all subjects, a Fisher natural log transformation (Winer, 
1971, pg. 49) was performed. These results appear in 
Table 3. The calculated Chi-square of 37.07 (P^.01 Chi- 
square=23.2) was clearly higher than would be expected by 
chance.

Considering that only three out of a total of 
forty-one (41) judged attribute inclusions occurred in 
an inappropriate stimulus condition (two "run" inclusions 
in "help" condition, one "help" inclusion in "run" condi­
tion) it is possible to assume that the discriminative 
stimuli were in fact "incorporated" into the ongoing REM.

The results of the Fisher exact (Table 2) and sub­
sequent Chisquare (Table 3) analysis now allows for a more 
definitive statement concerning the judged attribute ap­
pearance of appropriate conditioned stimuli in the REM 
mentation reports. For this reason the term incorporation 
may now be used in place of the more general phrase 
judged attribute inclusion.

The above analyses have demonstrated the effective­
ness of the avoidance conditioning procedure in eliciting 
stimulus appropriate incorporation. Along these same lines, 
the dream-metaphor model would predict that a simple uni­
tary concept such as "running" (defined by a relatively
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few number of features and attributes) would more likely be 
incorporated into REM directly than a more complex, abstract 
concept such as "in need of help." Conversely, the concept 
"in need of help" would more likely be incorporated in­
directly (and probably more often metaphorically). The 
results of this analysis are illustrated in Table 4. Con­
sistent with the predictions of the dream-metaphor model, 
the number of direct incorporations in the relatively 
simple, unitary concept category of "running" (17), out­
numbered those for the more complex, abstract concept cate­
gory of "in need of help" (9). Conversely, the number of 
"indirect" incorporations within the "in need of help" 
condition (14) far outnumbered the total in the "run" con­
dition (1). A Phi coefficient was computed yielding a Chi 
square transformation of 13.25 (p £ .01 Chi-square = 6.64) 
which is significantly higher than would be expected by 
chance.

To gain some further insight into variables affect­
ing incorporation, an analysis of the incidence of incor­
poration by nights and awakenings was performed and the 
results illustrated in Table 5. Both the first night for 
each subject and the first awakening of each night provid­
ed the lowest number of incorporations, with each receiving
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a total for all subjects of four incorporations. By con­
trast, the third night incorporation total increased to 
14, translating to 34% of all incorporations. The third 
awakening also increased, to a total of 15, or 36.6% of 
all incorporations. A possible explanation of the sub­
jects improved incorporation ability, over awakenings 
and nights two, and three may be the effects of practice 
and learning. The decrease in the number of incorporations 
between awakenings three and four (from 15 to 10), may 
be the result of an artifact on the first night, where no 
judged incorporations took place.

Consistent with the increase in the incidence of 
incorporation after the first night and first awakening of 
each night is a similar increase in REM mentation content. 
An analysis of total REM mentation content (based upon the 
Antrobus (19 77) scoring manual) was performed. As can be 
seen in Figure 1, the mean content count for all subjects 
on the first REM awakening of 28 criteria words is tripled 
by the third REM awakening (84 criteria words). The third 
nights average of 67.21 criteria words is almost twice 
that of the first two nights 38.

A further analysis of relationship between menta­
tion report length and rate of incorporation is clearly
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displayed in figures 2 and 3. Figure 2 portrays trans­
formed Chi-square scores in relation to the total number 
of "visual action" verbs (Antrobus 1977, scoring manual) 
for "run" condition (incorporation) mentation reports. The 
rate of stimulus incorporation is clearly above the level 
expected by chance for all reports having five or fewer 
verbs. Reports containing six or more verbs do not re­
flect results differing from chance alone. It seems that 
beyond a certain level, in this case at least five verbs, 
report length alone does not account for the incidence 
of incorporation. A possible explanation is, that with 
reports containing a large amount of information to be 
processed and then recalled, the subject may either forget 
to report an incorporation (retrieval problem), or, the 
incorporation may not receive a sufficient amount of cogni­
tive processing (competition for limited capacity) to reach 
a more permanent memory store. A complete review of stor­
age and retrieval difficulties of REM sleep has been com­
piled by Goodenough (see Arkin, Antrobus, and Ellman, 1978).

The results portrayed in Figure 3 "in need of help" 
incorporations, follows a similar patter as those illus­
trated above for Figure 2.

The experimental procedure whereby the auditory 
stimuli were increased at .50 decibel increments, separated
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by a two second interstimulus interval (until a change in 
the physiological state of the subject was detected) was 
thought to be a possible variable affecting the incidence 
of incorporation. Table 6 shows the time intervals for 
awakening with incorporation, and awakenings without 
incorporation. A t test was performed and the results 
displayed no significant findings between the incidence 
of incorporation and the auditory time intervals. This 
phenomenon has been previously reported by Koulack (1969).

A similar insignificant finding was obtained when 
the interval between tone off and the subsequent awakening 
was compared to the incidence of incorporation.

In a related issue an analysis of the decibel 
amplitude levels of the auditory stimuli in relation to 
the incidence of stimulus incorporation was examined.
The results shown in Table 7 portray the mean decibel 
levels and variance by night for incorporation versus non­
incorporation mentation awakenings. A comparison of the 
two conditions reveals virtually no difference between 
the auditory threshold levels by night.

A similar analysis was performed to determine 
whether the order of REM awakenings differed in their stim­
ulus amplitude level. This analysis is illustrated in
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Table 8. The first REM awakening of each condition re­
ceived the lowest decibel levels of 61.98 and 62.84 along 
with the largest amount of variance (.44 dbs and .48 dbs 
respectively). A possible explanation for the lower db 
level and higher level of variance may be that the first 
REM period is shorter and less stable than the subsequent 
REM periods.

A subject by subject mean decibel level over all 
awakenings was derived to determine whether any differences 
exist between the £3's change of state auditory threshold 
levels and the incidence of incorporation. As Table 9 
illustrates, the particularly small decibel range of 1.06 
dbs (s=1.73) points to the fairly consistent, change of 
state auditory threshold level among subjects.

The determination of a particular subjects' change 
of physiological state from REM was made when arbitrary 
units of EEG alpha and submental EMG output (standard place­
ments, Rechtshaffen and Kales, 1968) increased to two times 
their REM onset level. The results displayed in Tables 10 
and 11 depict the average unit outputs for EEG and EMG 
within three time intervals, ten seconds preceding tone on, 
ten seconds preceding tone off, and ten seconds preceding 
REM awakening. This experimental procedure whereby the



59

auditory stimuli were increased to a common physiological 
criterion (EEG and EMG twice their REM onset levels) 
could help explain the consistency among the subject's 
auditory threshold levels discussed in Table 9.
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Table 1
Mentation Report Numbers of 

Direct Incorporations

"Help" or Synonym "Run" or Synonym

113B12P2CN
22BC1563LN
214C2J3LN
34 8C1P2LN
34 7C133LY
424D11P2LN
434D12P3LN
439D12T2LN
529E15P4LN

14 7314K4HN
135B16P2HN
129B13L2HN
224C13T2HN
236C28S1HN
236C28P4HN
24 8DbDlHN
339P28T3HN
34 7C1T4HN
423D11P3HR
413D16T3HN
437D12P4HN
443D13T3HN
543E17T2HN
549E14P4HN
539E16P2HN
537E17P4HN

Total 9 17
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Table 1A
"In need of help" Incorporation Sort by Category

Number of
Report Judges Agreeing

Category Number out of 3

1) Subject or person in 529E15d41N 3
report directly asks
for help himself

2) Subject or person in 113B12T4LN 3
report facing a prob­ 129B13K3LR 3
lem or task that can­ 134B16J1LN 3
not be resolved alone 147B14L3LN 3
and where there is an 326B26P2LN 3
apparent need for 424D11K4LN 3
someone or something 547E17J1LN 3
else that would be
helpful

3) Subject or person in 
report asked to help 
someone else

113B12P2LN 2*
228C15G3LN 3
214C2J3LR 3
347C1P1LN 3
347C1J3LX 3
424D11P2LN 2*
434D12P3LN 3
439D12T2LN 2*
348C1P2LN 3

4) Subject or person in 
report suffering 
psychological stress 
or pain and is in 
need of help

329B20J3LR 3
529E153LN 2*
537E16P3LN 3
247D63LR 3
527E1503LN 2*

5) Subject or person in 
report suffering phys­
ical pain or is in ap­
parent physical danger 
and is in need of help

114B12P3LN 2*

*One of three judges sorted this mentation report in a different category.
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Table 2 
Fisher Exact Probabilities

Response Condition
run help

Subject 1 stimulus
run 3 0

P = .033 help 1

Response
run

6

Condition
help

stimulus
Subject 2

run 5 0

P = .004 help Q 5

stimulus

Response Condition 
run help

Subject 3
run 2 0

P = .048 

Subject 4

stimulus

help 0 5

Response Condition 
run help

run 4 1

P = .039 help 0 4
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Table 2 - continued

Response Condition 
run help

Subject 5 
P = 0.71

run 4
stimulus ---

help 0

1

3



Table 3

Combined (Fisher Exact Probability) Chi Square Test

Fisher Exact
Subject # Probabilities Natural Logs

1 .033 3.411
2 .004 5.521
3 .048 3.063
4 .0397 3.226
5 .0714 2.639

Sum = 17.86
Chi Square = 2(17.86) = 35.72 
Chi Square .99(10) = 23.2
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Table 4
Direct vs. Indirect Incorporation 

by Stimulus Condition

Response Incorporation 
Direct Indirect Total

Stimulus Run 17 1 18
Condition Help 9 14 23

Total 26 15 41

Phi = .570 Chi Square = 13.325 p < . 01
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Table 5
Incorporations by Night and Awakening

Night 1 2
Awakenings 
3 4 Total Total %

1 0 1 3 0 4 9.7

2 0 4 4 2 10 24.4

3 2 4 4 4 14 34.7

4 2 3 4 4 13 31.2

Total 4 12 15 10 41 100.0%

9.7 29.3 36.6 24.4 100.0%
*6
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Table 6
Mean Time Intervals for Auditory Stimulation

and Awakenings

Condition Tone
Tone

On/1 
Offx

Tone Off/ 2 
REM Awakening

Incorporation
42.9
SD.

sec.
3.4 sec.

2 min. 21 sec. 
SD. 15.6 sec.

Non 45.1 sec. 2 min. 15 sec.
Incorporation SD. 3.9 sec. SD. 15.9 sec.

Total
43.5
SD.

sec.
3.7 sec.

2 min. 18 sec. 
SD. 15.7 sec.

1. Tone Off Criterion = Two times EES: £ EMG tone "on"
Levels

2. REM Awakening Criterion = Minimum of 45 sec. of REM
from tone off through 5 
min. after tone off
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Table 7
Mean Decibel Levels by Night Comparing Incorporation 

and Non-incorporation Awakenings

Nights
Condition
Incorporation

Mean dB
s2

Non­
incorporation

Mean dB 
_2

1
63. 65 

. 43

63. 55 
.46

2

62. 72 
. 39

63.14 
. 44

3
62.28 

. 34

62.76 
. 43

4
63. 00 

. 35

62. 85 
. 43

Total 
62.85 

. 38

63.07
.44
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Table 8
Mean Decibel Levels by Awakening Comparing 

Incorporation and Non-incorporation Awakenings

Awakenings
Condition
Incorporation
Mean dB

Non­
incorporation
Mean dB

1 2 
61.98 62.75

.44 .36

62.84 63.15
.48 .40

3 4
63.57 63.24

.34 .39

62.25 63.28
.42 .43

Total 
62.85 

. 38

63. 05 
. 44
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Table 9
Mean Decibel Level by Subject over All Awakenings

Mean Decibel 
Subject # Level

1 63.01
2 62. 26
3 62. 68
4 63.32
5 63.05

Total
S = 1.73 dBs. Average 62.88
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Average EEG Alpha
Table 10 

Output* Based on 19 Awakenings

Preceding 
tone on

Preceding 
tone off

Preceding REM 
Awakening

Seconds Aver. Aver. Aver.10-6 5-0 Total 10-6 5-0 Total 10-6 5-0 Total

Unit
EEG 2.16 2.26 2.21 3.58 4.63 4.10 2.32 2.32 2.31

*Arbitrary Units based upon Analogue Filtered Output of 
8-12 cycles Alpha



Table 11
Average EMG Output* 30-40 Microvolts based on 

19 Awakenings

Preceding 
tone on

Preceding 
tone off

Preceding REM 
Awakening

Seconds 10-6 Aver. 
Total 10-6 5-0 Aver.

Total
ZXT70T10-6 5-0 Totai

Unit
EMG .195 1.89 3.84 2.63 3.32 5.95 1.84 2.10 3.94

ifArbitrary Units based upon Analogue Filtered Output of 
30-40 microvolt EMG
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DISCUSSION

The present study was designed to test two related 
theoretical issues. First, whether an operant avoidance 
paradigm, employing auditory stimuli to condition visual 
content, would be a successful technique for stimulus 
incorporation into REM sleep. The second aim was to gain 
some validation for the dream-metaphor model proposed by 
Antrobus (1978).

Insofar as the first hypothesis is concerned, the 
results of tables 1, 2, and 3 are consistent with the data 
obtained by Weinberg (1964); Williams et al., (1964); and 
Williams, Morlock and Morlock (1966); who successfully em­
ployed an operant technique to incorporate information into 
REM sleep. Furthermore, the ability of subjects to make 
discriminative responses during sleep (in this case dif­
ferential stimulus incorporation) is consistent with the 
finding of Beh and Barratt (1965) .

In the past researchers (Dement and Wolpert, 195 8 
Berger, 1963 Baldrige et al., 1965 and Koulack, 1969 
among others) have reported stimulus incorporation into 
REM sleep whenever a mentation report was suggestive, a
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modification or a direct resemblance to the original stim­
ulus. A major advance of the present design is the compar­
ison (Fisher exact probabilities Table 2) of particular 
stimulus attribute inclusion within all awakening conditions. 
The percent rate of stimulus attribute inclusion (deemed 
incorporation) cited by the above researches (rate of in­
corporation generally ranged from 15-56%) is a somewhat mis­
leading statistic as their techniques did not examine the 
probability of stimulus inclusion of each of the stimuli 
presented for incorporation within all response conditions.

In regards to the second aim of this dissertation, 
the complex cognitive processes involved in the theories 
of nodal attribute storage, feature extraction, and con­
textual effects (Norman and Rumelhart, 1970, 1975; Ander­
son and Bower, 1973; Bransford and Johnson, 1973; Shiffron 
and Schneider, 1977, among others) from which the dream- 
metaphor model has been derived, has created an enormous 
information gap which no one study can bridge. Fortunately 
some evidence for the model was obtained and seems appro­
priate for elucidation.

An analysis of the results of table 4 reveals that 
the concept "running" occurred at a significantly higher 
rate within the "direct" incorporation category than the 
concept class "in need of help." The concept class "in
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need of help" occurred at a significantly higher rate 
within the indirect, metaphoric category. These results 
are consistent with the prediction proposed by the dream- 
metaphor model insofar as "running" can be defined by a 
relatively few number of features and attributes (to go 
steadily by springing steps so that both feet leave the 
ground for an instant in each step,(Websters, 1967) while 
the "in need of help" condition portrays a broader range 
of features and attributes within its nodal attribute 
storage. The present study is consistent with Dement and 
Wolpert's (1958) demonstration that stimuli to be incor­
porated were perceived by the subject as similar to the 
waking perception of the same stimuli.

The large proportion of direct incorporations, 66% 
of all incorporations (Table 4), is both a function of the 
experimental procedure employed and the nature of the stim­
uli chosen for conditioning, as previously mentioned.

In the first instance, Koulack (1969) demonstrated 
that direct incorporations were more likely to occur when 
associated with alpha bursts. Similarly, Costaldo and 
Holtzman (1969) introduced recordings of names, at a 
stimulus intensity sufficiently high to produce EEG evidence 
of registration. Following in the same line the present
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study increased the auditory stimulus amplitude levels of 
EEG and EMG until they reached two times that of their REM 
onset level. This may account for the high percentage of 
direct incorporations.

The dream-metaphor model relies heavily upon the 
demonstrated effects of context on perception. In review­
ing the mentation reports within the "in need of help" 
condition, of which 61% were indirect metaphoric incorpor­
ations, the conditioned stimuli were often incorporated so 
as to be consistent with the ongoing REM context. The 
following examples illustrate: (1) " . . .  it was an
elevated subway and I was like a little nervous because 
I didn't know where I was and I was trying to retrace the 
steps I took before I got there and umh all of a sudden I 
heard people yelling and screaming the train couldn't 
get through like the tunnel . . (2) " . . . 1  was
driving on a road along a mountain then I came along there 
was somebody on the road I think they were hitch-hiking 
but I'm not sure. Fortunately I wasn't going very fast 
he was just walking along the road it was a very black and 
white dream (pause) umh he was hitch-hiking at night ah 
yeah I stopped to see what he looked like uh he said he 
had a flat but I didn't believe him I kept driving . . 
and finally (3) ". . . Umh ah okay there was uh first it
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started out like on the M.A.S.H., T.V. show. Charles 
Winchester Smith talking to Klinger huh and Klinger is 
talking about his family how everybody died people died 
in the war and other people died from this and that and 
finally Klinger ends up with a sword threw his middle I 
don't know if it's a plastic sword and he's just faking 
it or what. Anyway than it switches to a funeral it's 
a black family and I guess it's a young mother ah one of 
her children died or something and uh she happens to be 
an opera singer so umh there was this guy there her 
agent or something and he wants her to go and audition 
for the part of Catherine deMedici right after the funeral 
and shy says no, no I refuse it's too much my kid just 
died I want to go home and cry. And he says no no no 
no your career and everything and then there’s a whole 
bunch of opera singing . . . strange huh!

The above examples offer evidence that the in­
corporation of conditioned stimuli are metaphoric trans­
formations of previously stimulated feature and attribute 
associative nodes from earlier REM context.

In the first illustration, activation of associative 
nodes related to the concept "subway" stimulated relations 
such as "train", "passengers" and "tunnel" among others.
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With the incorporation of the conditioned stimuli "in 
need of help", a (hypothetical) metaphorization of the 
excited associative nodes resulted in the mentation 
report "people yelling and screaming" and "the train 
couldn't get through the tunnel".

In the third illustration (M.A.S.H. mentation 
report) the early REM context excited concept nodes such 
as "dying", "family", "Klinger", "war" and "sword" 
among others. The subject then reports "then it switches" 
which may possibly indicate the "in need of help" stimulus 
incorporation, resulting in associative node activation of 
the previously stimulated concepts. Metaphoric trans­
formation of "dying" in the earlier context elicits 
"funeral", "family" elicits "mother" and "son", and 
"Klinger" (a television character in the Mobile Army Surg­
ical Hospital, who wears womens clothing seeking to 
thereby be given a section 8), is metaphorically trans­
formed to the woman who states "no, no, I refuse it's 
too much my kid just died I want to go home". Similarly, 
the earlier concept stimulation of the television character 
of "Charles Winchester Smith" who is depicted as un­
concerned for the feelings of others, interested in his 
"career" and a descendent of an old, prominent Boston 
family, finds metaphoric extension in the person of
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"Catherine deMedici" and the "agent". Finally, a "sword", 
being "plastic" or real, in the earlier REM context, is 
metaphorically transformed into "opera singing" where it 
is a common prop and where the surgeons of M.A.S.H. with 
their T.V. scapels ("swords") stage their "opera" - 
tions to humor, death, and drama.

The descriptive data in tables 5-10 illustrate 
information heretofore unavailable in previous REM in­
corporation studies. Hopefully some of these findings 
will be useful in both the theoretical formulation and 
design of future research in this area.

The results of Table 4 reinforce the contention 
that relatively simple concepts such as "running" are more 
often incorporated directly while more abstract con­
ceptualizations such as "in need of help" are incor­
porated within a broader range of "metaphorical" trans­
formations .

Although the total number of mentation reports 
by night and awakening did not allow for a more sophisti­
cated analysis, the results portrayed in Table 5 point 
to the difficulty of subjects to incorporate information 
on the first night or first awakening of each night.
It has long been known that the first REM period of each
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night is the shortest. Possibly, the intrusion of ex­
ternal stimuli disrupts to a greater extent this shorter 
REM period and in some way affects cognitive and physi­
ological processes necessary for incorporation. The 
increase in the number of incorporations on the sub­
sequent awakenings, may be a function of the earlier 
deprivation. Also, in most learning situations, per­
formance improves as a function of practice. Theore­
tically, the subject may refine those cognitive, pro­
prioceptive processes necessary for incorporation and 
recall. This hypothesis would help explain the im­
proved performance on the subsequent nights.

Along a similar line, the results displayed in 
Figure 1 adds credence to the above hypothesis, as the 
amount of REM content dramatically increased on the 
second and third night and the second and third awakening 
of each night. Importantly, the fractional ratio of 
reports with REM mentation to total awakening also im­
proved as a function of content length. Obviously if 
there is no (or extremely little) REM recall there can 
be no evidence of incorporation. Figures II and III 
demonstrate this relationship clearly. The rate of in­
corporation increases as a direct function of the mean
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number of verbs in the report, asymptoting at an average 
of 5 verbs per report.

Finally, in Tables 9 and 10, no direct relationship 
between the decibel level of the auditory stimulus, the 
length of time it remained on or the time interval tone 
off to the subsequent REM awakening to the incidence of 
incorporation was found to exist. These results suggest 
that incorporation may take place in a relatively broad 
interval of time within the REM period.

In reviewing the results of this dissertation, 
hindsight affords the opportunity to suggest modifications 
in design which would have allowed for a more complete 
examination of the dream-metaphor model, particularly 
with respect to the phenonmenon of metaphoric trans­
formation of ongoing REM context. It would seem useful 
in the future to employ the incorporation of two con­
ditioned stimuli into a single REM period. The first, 
possibly a simple direct concept, followed some period of 
time by a second indirect concept. In this way the ex­
perimenter could with more control examine when, and in 
what way, the onging REM context (first incorporation) 
was transformed (by the second incorporation).

Another possibility would be to increase the number 
of physiological recordings, specifically EEG evoked
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potential responses to the conditioned auditory stimuli.
This could help identify a physiological "indicator" of 
incorporation, yielding the obvious benefit to the experi­
menter of knowing to what auditory amplitude level to in­
crease the stimuli.

A final problem which deserves mention is the de­
fining, in some more exact way, of the state (physiological 
and cognitive) of the subject during the presentation of the 
external stimuli. The question that remains unanswered is 
whether the subject can be described as fulfilling the cri­
teria which are used to describe the various stages and 
states commonly referred to as sleep, or whether since the 
subject is, at that moment, in some unique form of conscious­
ness. The focus of information necessary to answer this and 
other questions concerning the differences between sleep and 
wakefulness may result from data concerning the differential 
information processing strategies employed by man during the 
various and changing physiological states. More precisely, 
the effects of context and expectancy (at particular phy­
siological threshold levels) on information processing may 
redefine, in a more precise way, the present categorical 
descriptions namely, sleep and wakefulness.

In summary, the operant avoidance procedure was an 
effective technique for both the incorporation of external
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stimuli and the eliciting of differential responses during 
REM sleep.

Some evidence was obtained which supports the 
dream-metaphor model. Concepts of a simple unitary nature 
(running) were more often incorporated directly while more 
abstract conceptualization such as "in need of Help" were 
generally metaphorically transformed. Several illutrations 
were depicted in an effort to reveal the effects of context 
in the processing of subsequent REM mentation. All in all, 
the path of the dream-metaphor model is worth following.
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