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This is an essay concerned with the nature of perceptual experience. The first section deals with that view of 
reality labeled by philosophers as "naive realism."  The remainder of the essay defines and elaborates the 
meanings of the "two worlds" (Brain, l959), the world of physics and the world of experience.  

"Naive realism" is the common-sense view that the world we see, hear, feel, taste, and smell about us is one 
and the same as the so-called physical world, existing apart from ourselves.  It is called naive realism for it is 
a view of reality which every one of us naively assumes as we are growing up.  It is not so much a matter of 
"indoctrination" by our educational systems that we are naive realists, but rather a consequence of the high 
degree to which sensory perception has evolved.  The evolutionary function of the senses, of course, is to 
provide reliable information about the external environment so as to insure biological survival.  The 
perceptual world created by our five senses is something so highly consistent and veridical that we are able 
to routinely make life-depending decisions (as in driving) without ever suspecting that the perceptual 
information upon which we are relying is once removed from the external world.  In fact, it is precisely 
because the perceptual process is so highly functional that we fail to recognize its existence.  We might say 
that to the extent that perception is veridical, it is self-concealing. It is for this reason that the layperson 
thinks of perception as little more than attending to aspects of the environment.  One purpose of this course 
is to show that perception involves much more than the act of attending and that the world we experience 
about us is really quite a bit different than we had always assumed.  

At this point, you may be slightly perplexed.  On the one hand, naive realism is a highly adaptive attitude for 
one to assume in one's dealings in the world, while, on the other hand, it is being implicitly questioned as a 
valid position. The reason for this is that although it is functional as a mode of experiencing, it is quite 
deficient if the goal is one of understanding the world, this, of course, being the goal of science and 
philosophy.  If one studies any of the natural sciences or certain areas of psychology in sufficient depth, one 
eventually comes to realize that the world of physics is something quite different from the world we naively 
take as the physical world.  The rest of this essay will be concerned with defining and elaborating these "two 
worlds" (Sir Russell Brain, l959).  

The major point I wish to make is that the world we encounter everyday is not the so-called physical world, 
but is really the perceptual or experiential world, a world constructed by our senses and nervous system.  It 
will henceforth be referred to as the "phenomenal world," in keeping with the usage of others.  In calling our 
everyday world the "phenomenal world," I am saying that it is the world of experience and is not an 
objective world, apart from ourselves, even though it may often seem so.  

What then is the relationship between physical reality and our everyday "phenomenal reality?"  This is the 
issue Brain is concerned with in his chapter entitled "The Two Worlds."  The discussion which follows may 
be abstruse, for the concepts deviate considerably from our common-sense view of reality (naive realism).  

To develop the meaning of the two worlds, let us consider the situation of one human observer sitting within, 
say, a room.  The physical world consists of the matter and energy that make up the observer and his 
surroundings.  For the physicist, the description of the environment may be strictly in energy terms or may 
be in terms of atomic and subatomic particles, considered as matter.  There are many different levels of 
description that could be used.  Let us deal on a macroscopic level and agree that there are physical entities 
such as tables, chairs, the floor, the walls, electromagnetic energy ("light"), etc., making up the surrounding 
environment.  Likewise a physical description of the observer would consist of the observer's body, his/her 
sensory apparatus, his/her nervous system, and his/her brain.  In this macroscopic description of the situation 
at a fixed point in time, the observer is physically separate from his/her surroundings; perhaps, however, on 
a more molecular level of description, this separateness would disappear.  



Now let us consider what happens physically when the observer is looking at, say, a vase resting on a table.  
What is the physical chain of events leading up to visual perception of the vase?  First, light from some 
source falls upon the vase and interacts with the matter composing the vase.  Some of this light is then 
reflected, having been altered in its spatial distribution and spectral composition.  A fraction of this reflected 
light enters the observer's eye and an image is formed on the retina.  Then a complex sequence of 
neurochemical events is initiated in the retina and visual pathway ultimately leading to a pattern of neural 
activity in the brain.  Presumably, it is this brain activity which corresponds to conscious experience.  Note, 
however, that almost none of the physical processes in the chain are accessible to the observer's conscious 
experience.  

Recognizing that a visually perceived object is the end-product of a very complex chain of events and 
therefore cannot be the same as the physical object, some researchers have tried to deal with how the 
perceived object (a psychological entity) is located out in physical space.  For example, Wright (l967) 
suggested that in some mysterious fashion the visually perceived object is "projected" out into physical 
space.  A similar argument is often heard in discussion of afterimages; it is said that the obviously subjective 
afterimage is projected out onto physical surfaces in the environment.  Likewise, color is sometimes 
recognized by a writer as the subjective response to light, whereas, the perceived objects are still considered 
as the physical objects; accordingly, it is argued that the subjective colors are projected onto the surfaces of 
the "physical" objects.  Even when there is full recognition that the visual world is subjective, some writers 
tend to consider the sense of touch from the point of view of naive realism; that is, whereas visual objects 
are recognized as constructions of the mind, the objects of touch are identified completely with the physical 
objects.  All of these points illustrate the fact that it is hard to eliminate naive realism completely from our 
thinking; even when we have managed to eliminate it from some aspects of our thinking, it remains in some 
other aspect.  

A more coherent way of dealing with how perceived objects are localized in space is to demand a complete 
separation between the worlds of perception and physics.  This means that what we normally call the 
physical or objective world about us is in fact the perceptual world.  The space and the objects within it that 
we see, feel, hear, taste, and smell are really constructions of our own nervous system; true, these 
constructions are the consequence of an underlying physical world and bear a strong correspondence to these 
underlying physical entities, but we do not have a direct awareness of these determinants.  What we 
experience is the mediating construction of the senses and the nervous system.  Perception can be thought of 
as an externally-guided hallucination (Roger Shepard).  

We can readily identify three separate realms of our experience.  The first is that part of experience which 
we normally refer to as the external world and which seems apart from ourselves.  Here we will call it the 
phenomenal external" or "non-self" or the "phenomenally-objective world."  Even though it is a construction 
of our own nervous system, it appears outside of us and thus not a part of ourselves.  

A second part of experience is our body.  Although we normally think of it merely as the physical body, it 
too is a perceptual creation of our nervous system, since our awareness of it comes only through activity in 
the brain which in turn receives its information through the senses (the external senses of vision and hearing, 
the internal senses of proprioception and kinesthesis and the dual sense of touch).  This aspect of experience 
can be termed the "phenomenal body," the "bodily self," the "body image," or the "body schema."  The 
phenomenal body is a very special percept for it is something constantly present in our experience.  Some 
have considered the bodily self as a special case of object constancy.  As with the close correspondence 
between the physical surroundings and the "phenomenal external," there is a close correspondence between 
the physical body and the body-as-perceived (the bodily self).  Although the correspondence is not exact, 
there are few occasions in our normal experience that make us doubt that it is the physical body.  



Finally, the last division of experience, which is perhaps the richest and most extensive, is that which we 
identify as our internal experience:  thinking, feeling, remembering, etc.  This is the part which in our naive 
attitude, we would normally equate with experience; however, as I am attempting to argue, experience is 
much more extensive than we normally recognize, including not only the "phenomenal internal," which we 
generally consider experience, but also the "phenomenal external" and "phenomenal body," which we 
generally do not.  It is the belief of many psychologists, neurologists, and physiologists, among others, that 
the phenomenal internal realm corresponds to neural activity in the higher regions of the brain.  

What evidence exists for the distinction between the physical and phenomenal worlds?  Let us first consider 
the reasons for asserting that perceptual experience is divided into self (bodily self) and non-self 
(phenomenal external).  For those of us who have "normal" experience, the experential distinction between 
self and non-self seems so patently true as to be trivial; hence, we see no reason for resorting to the 
conceptual distinction between the physical and phenomenal realms.  But, for some individuals, the 
distinction between self and non-self may become hazy, altered, or even completely lost.  Individuals who 
are suffering from brain damage or psychosis or who are intoxicated with psychoactive drugs may lose the 
distinction between self and non-self, may become detached from the bodily self, or may experience much 
of the world outside as extensions of themselves.  

Now consider the concept of the body image in particular.  Persons suffering from brain damage or other 
abnormalities may experience drastic alterations of the bodily self; for example, a case is reported by Brain 
(l959) of a man who lost complete sensory awareness of the left half of his body.  More interesting, however, 
is the fact that he lost all cognitive awareness of his left side as well, no longer realizing that he had ever had 
a left side.  Another well-known phenomenon illustrating the validity of the body image concept is the 
phantom limb phenomenon experienced by amputees.  Such a person experiences the body in much the 
same way after the amputation as before, even though he may be cognitively aware of the change.  The 
experienced body does not immediately change to correspond with the physical body; much evidence 
suggests that the very gradual alteration of the body schema is simply a case of perceptual adaptation to the 
altered sensory input to the brain.  Evidence for this view comes from cases of leprosy patients who have 
lost limbs gradually; they do not experience phantom limbs, apparently for the reason that the body schema 
changes gradually in accord with the physical body.  The same must also be true of every one of us as we are 
growing through childhood and adolescence.  

Now let us consider in some detail the nature of the perceptual field, the phenomenal external.  Although I 
could cite instances of altered perception of the external world because of drug intoxication, psychosis, or 
brain damage and elaborate on the similarity of externally-guided perception and internally-guided 
hallucination, I would rather discuss concrete examples from the course that illustrate the experiential nature 
of our perceptual field.  First, a comment is needed about perceptual demonstrations, in general.  Although 
we are apt to regard most demonstrations as neat curiosities taking place out in space, apart from ourselves, 
they in fact indicate to us that everything we experience around us is truly a construction of our own nervous 
systems.  They appear as effects out in space for the reason that all perception appears "out there."  This may 
raise the question of why most percepts appear "out there" in physical space.  The fact is that it is not 
physical space in which perception occurs.  The meanings of inner and outer are experiential meanings that 
have derived from early experience.  It is true that the meanings of inner and outer correspond to spatial 
directions in physical space, but it is only a case of correspondence, not equivalence.  In others words, 
perceptual space with its meanings of inner, outer, up, down, left, and right is not identical with physical 
space with its similar meanings.  Perceptual space is not anywhere in physical space nor is physical space 
anywhere in perceptual space; they are different realms that cannot be directly compared.  A particular 
ramification of this point is that the mind is not located in the head or anywhere else in physical space; 
although we may localize the center of our experience (the egocenter) in the head, we are localizing within 
the phenomenal world, not the physical world.  



To illustrate this general point, let us consider why the world appears right-side-up despite the fact that the 
retinal image is inverted with respect to the external world.  Oftentimes the argument is offered that the brain 
reinverts the image.  This line of argument is unnecessary, for the perceptual world is not oriented with 
respect to the physical world, the two being two separate realms, neither contained within the other.  The 
retinal image may be inverted in physical coordinates but we have no direct access to the retina or any 
physical entity.  All we have access to is the activity of our own nervous system.  In the process of learning 
about the world when we are very young, we acquire the spatial meanings of up, down, inner, outer, in front 
of, in back of, etc.; these meanings derive directly from experience, not from the underlying physical 
coordinates of which we have no direct access.  For this development of meaning to occur, it is only 
necessary that the activity within the brain have some stable correspondence with the space, objects, and 
events of the physical world.  To clarify this point, imagine that at birth all you ever saw was a television 
screen mounted in front of you that had as its input, a signal from a miniature camera mounted upside-down 
on the top of your head.  In all likelihood, you would come to develop all the meanings of space with little 
difficulty and your world would be as real for you as ours is for us.  It would be possible because of the 
correspondence of information, rather than its equivalence.  

Now we may consider some concrete examples from the course.  A good example is the demonstration in 
which a shadow of a pencil point is cast onto the retina by looking through a pinhole behind a pencil.  What 
appears is a shadow-like object localized in space even though all that exists physically is a shadow on the 
retina.  It may seem odd that a shadow on the retina should be reified out in space, but when you realize that 
all visual objects (hallucinations excepted) arise from retinal stimulation and therefore are no different in 
origin, you begin to understand the nature of visual experience.  

Another example from the course is the topic of space perception.  Although the many monocular and 
binocular depth cues permit our perception of space to be remarkably veridical (accurate), one should not 
think that we are merely looking out at the physical world itself.  Rather, the information received by the 
senses and the brain allow a fairly accurate representation of the physical world, a reconstruction we 
experience as the perceptual world.  Likewise, when you look into a stereoscope and see a "realistic" three- 
dimensional scene, it is not merely that the stereo slide simulates the scene but rather that it is an equivalent 
configuration of the actual scene and that the experience you have with the stereoscope is virtually the same 
as you have when viewing the actual scene.  

Another example is the so-called "subjective" colors you see when a black and white disc is spun.  It is 
surprising to us that we see colors in this situation and even more so when we see this over black-and-white 
television.  But is is not that these colors alone are "subjective"; in a sense, all color is "subjective" 
(phenomenal) as is even the television set on which we see the colors.  

A case illustrating that appearances can be deceiving involves the phenomenon of additive light mixture.  If 
a green field and a red field from two projectors are made to overlap on a white screen, one sees yellow in 
the region of overlap.  Thus, there is an apparent mixing of red and green light to give yellow light at the 
surface of the screen; however, a detailed understanding of additive light mixture reveals that there is no 
mixing of the light at the screen or, for that matter, before it enters the eye.  The only "mixture" that could be 
said to occur would be in the photoreceptors themselves or in the visual pathway.  However, because the 
perceived colors are perceptually localized at the position of the perceived screen, it is only natural that there 
is an appearance of color mixing at the screen.  In general, all percepts, being the end products of a very 
complex perceptual process are experienced as objects or events in the phenomenally objective space of the 
observer.  However, it is the next point that makes this significant.  The determinants of a particular percept 
include not only the determinants of the underlying physical object, but also determinants from the various 
stages in the perceptual process.  For example, the appearance of a visual object depends not only upon the 
physical properties of the object itself, but upon the properties of light (e.g., spectral composition of the 
light), transduction by the retina (e.g., trichromacy of daytime vision), processing in the visual pathway (e.g., 



lateral inhibition), and higher-order determinants (e.g., past experience, needs, and expectations of the 
observer).  Thus the properties of the perceived object may be properties of the physical object itself or may 
be manifestations of events in the causal chain leading to perception.  The implication of this for scientific 
observation is that whatever appears to be objectively true (is phenomenally objective) cannot necessarily be 
considered an objective fact.  It is only through critical thinking that we can go beyond common sense to 
expand our understanding of what reality is.  One clear example of going beyond the common sense view of 
reality is Einstein's reformulation of the concepts of space and time.  

It may have occurred to you that if we all live in separate personal worlds of experience, all coordinated by 
an underlying physical world, then how is it possible that we ever do achieve some knowledge of the 
physical world.  This is an important question.  The answer is not that we can ever experience the world of 
physics directly, but that we arrive at a knowledge of it through a process of critical reasoning.  Scientific 
reasoning can be seen as an extension of the normal cognitive development of the individual, about which 
Piaget, among others, has written so extensively.  In Piaget's view, a person's awareness of the world 
progresses from a cognitively primitive, egocentric conception to a more objective, less egocentric 
conception.  It involves breaking away from very concrete conceptions tied to sensory experience to more 
abstract conceptions.  Scientific knowledge of the world is easily seen as an extension of this way of 
thinking; it involves recognizing on a deeper theoretical level commonalities between events which are 
seemingly diverse and unrelated on the phenomenal level or level of appearance.  We see a good illustration 
of this in the concept of the electron; although no one has ever seen, heard, or felt an electron and probably 
never will, as a concept it allows us to tie together many different observations in our world of experience.  

We can find examples in the history of science where the common sense notions of reality have gotten in the 
way of a fuller conceptual grasp of a problem.  For example, after the discovery that color mixing could be 
done with just three primaries, it was a very long time before it was realized that trichromacy was a 
consequence of the eye rather than a property of light.  This error of understanding, however, was perfectly 
natural, for three primary color mixing was a phenomenally objective fact.  It was this phenomenally 
objective fact, however, that stood in the way of recognizing that it was not an objective property of light.  
Numerous other examples abound in the history of science.  This is necessarily so, for we always begin with 
our understanding of the world from our common experience of it.  Truly creative thinking in science 
requires being able to step beyond the confines of common sense.  

One last point I wish to make concerns the concept of projection in psychoanalytic theory.  The term refers 
to the defense mechanism of some classes of disturbed individuals who attribute their own hidden feelings to 
individuals around them.  We can see the affinity of this usage of the term to our discussion of a more 
general usage of the term.  Now that we recognize that experience is much more inclusive than we had 
realized before, encompassing the normal "objective world," it is not hard to see that projection of feelings 
onto the persons of our phenomenal world is not that different from attributing color to the surfaces of 
objects in our phenomenal world.  In both cases, the experience of the outside world is a multiply-
determined "projection." 


