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Consciousness as a process:
 

The study of consciousness has a frustratingly long history in Psychology and for many centuries before that, in Philosophy. Many of the problems have arisen because we cannot seem to agree on just how to define consciousness. And as in any scientific endeavour, we need to operationally define what we hope to measure. To adequately define consciousness would require that all of us agree that whenever we observe a specific “conscious” action, behaviour or perhaps a brain response, we would all agree that this is consistent with “consciousness”. 
Thus, an experimenter might present a tone that sounds like “beep”. Every time it is presented, a  participant in the experiment is asked to push a button. Almost all of us will agree that if the participant does indeed push the button, she/he must have been conscious of the tone. The behaviour, the pushing of a button, can thus be used as evidence that the tone was detected consciously by the participant. However, was the participant actually conscious of the tone or did he/she merely “detect” it or was “aware” of it? Almost all agree that “detection” and “awareness” of the outside, “external” environment or the “internal”, mental environment form part of the definition of what we call “consciousness”. However they are not sufficient. A dog learns to raise its paw whenever it hears the same tone. Is the dog “conscious” of the tone? If so, can we say that a human and a dog have the same consciousness? A computer can also respond to the tome that was presented. You might have agreed that the human participant and he dog were conscious of the tone. But, is the computer conscious of the tone? If we had defined consciousness as the ability to detect an external stimulus, then by this definition, the computer is conscious. 
While few of us would agree that a computer is “conscious” or “aware” of the outside world, most would agree that at least some animals seem to show some sort of awareness of it.  Are animals conscious?  Probably. At least my dog and cat seem to be conscious. Still, while animal consciousness is different from computer consciousness, it is also probably different from human consciousness. There does seem to be something unique about human consciousness. For one, humans do demonstrate what is called “self-consciousness”. Not only is a human conscious, it knows it is conscious. No other animal seems to show this form of consciousness. Or do they? Some monkeys and apes and perhaps even elephants seem to show some form of self-consciousness. Regardless, humans just seem to be “more there”.  But “more there” is a rather vague scientific term. How is “more there” defined”. What type of consciousness do we show more of (sorry about the dangling preposition)?  We seem to “experience” our consciousness in ways that are not available to other animals. Unfortunately, terms like “self-consciousness”, “more there” and “experience” are even more difficult to define. 
And, even if scientists could agree on how to define consciousness, how could it be measured? Further, complicating matters even more is the fact that the absence of consciousness – unconsciousness – also needs to be defined. As an experimenter, how would you know that your  participant is not conscious? In the example above, suppose the participant fails to respond to the occasional presentation of the tone. Does this necessarily mean that he/she was not conscious of the tone? As a participant, how could you signal to the experimenter that you are not conscious? Recall that in our study of the scientific process, we did discuss the philosophical principle of logical positivism. I might use the fact that a participant did push a button when I presented a tone as evidence that they were indeed conscious. I thus have positive evidence. Similarly, I could use the fact that a dog lifted its paw to the tone as positive evidence of consciousness. Let us now assume that the participant did not push the button when the tone was presented? Does this mean that the participant was not conscious of the tone? If the dog failed to lift its paw after the tone, does this imply it was not conscious of the tone?  I now present a tone to a patient in a coma and ask them to lift if they detect the tone. They fail to lift their hand. Was the patient conscious of the tone? This is the problem with negative evidence. I cannot assume my patient, or dog, or for that matter, a worm, is not conscious on the basis of a failure to signal a response (i.e., a failure to signal that they were conscious). In this section of the course, we shall also discuss sleep. Sleep is said to be an unconscious state. How do we know, in fact, that the sleeper is not conscious of their external environment? 
 

   
We shall consider consciousness in two ways: as a state and as a process.

•         The sleep-wake cycle is divided into a waking and a sleeping state. In the alert and waking state, the observer is aware of their environment and is thus said to be in a state of consciousness. During natural sleep, the observer is no longer (apparently) conscious of their environment and is thus said to be in a state of unconsciousness. Sleep as a state of unconsciousness will be studied later in this section.

•         While in the waking state, the observer, although conscious, cannot be conscious of all stimulus input and all internal mental events. Rather it appears that the observer must restrict attention to only a very small portion of their environment. This is called the selective attention process and permits the observer to become conscious of highly relevant stimulus input. However, this comes at a cost. The observer will not be conscious of less relevant input.  

•         Consciousness involves more than simply detecting and becoming aware of an external stimulus input. It also involves something abstract called experience. This experience is highly personal and subjective and can therefore be easily altered.  What you experience as sadness and what someone else experiences as sadness may not be the same “experience”. We do not need 21st Century science to know this. Shakespeare (as always) perhaps explains it best. In the play Much Ado about Nothing (and incidentally, Nothing should be pronounced as Noting… to take note or to gossip), Benedick, who was tricked into falling in in love with Beatrice, after he had mocked men who fell in love (many of Shakespeare’s plays have these wonderful twists and turns) is now grieving. His  friends Claudio and Don Pedro who had tricked him to begin with now try to counsel him to which Benedick replies:  

Everyone can master a grief but he that has it. 
Consciousness as a Process
In Myers and DeWall textbook, mention is made of “dual” processing. Psychologists have divided processing into automatic and controlled processing.  Most processing within the nervous system occurs automatically. Automatic processing does not require “effort”. It takes place outside of consciousness. We are thus not conscious of processing that is said to be automatic. In terms of the processing of stimuli that bombard our receptors, the extraction of basic features occurs automatically and occurs very early in processing. We are not however conscious of this early, automatic processing. We only become conscious of only a small portion of this input. To become conscious will require a change from automatic to controlled processing. Controlled processing requires “effort” and generally occurs late in processing after features have automatically been extracted.  The cortical resources are limited. Thus, resources used by one cognitive process (or task) are not available for another processing. Consciousness is limited; we cannot be conscious of everything.  
Steps involved: 

· Sensory receptors are constantly bombarded with input. 

· In the classic “cocktail party” study, subjects are presented with different vocal messages. The subjects are unable to become aware of the content of all the messages. They can be become aware (or conscious) of only one or perhaps two of the many voices that are speaking. 
· We are thus conscious of only a small portion of the sensory input that is bombarding our receptors. Why is this so? Why can we not be conscious of all of the inputs?
· This is because our brain has a limited capacity to process information. It cannot process all of it.

· The basic features (location, intensity, duration, pitch-colour…) of all incoming stimuli are extracted automatically (without effort), whether attended or not. The extraction of these basic features takes place early, prior to consciousness (i.e., we are not yet conscious that a stimulus has been presented). 

· We become conscious of only a portion of these extracted features. We become conscious of that which is…

•
RELEVANT

•
How do we determine what is relevant?

•
Psychological (personal) relevance

•
Biological relevance

Active and Passive Attention
· To become conscious requires additional  processing after the initial extraction of basic features. This additional processing is called attentional processing. There are two types of attention. 
· Psychological (personal) relevance = active attention

· Biological relevance = passive attention

 •   How do we manage to become aware of stimulus input that is relevant, yet banish from awareness that which is not relevant?  

•         One method, active attention, requires considerable cortical effort and considerable “focusing” in order to distinguish relevant input from irrelevant input. The observer chooses to become aware of that which is relevant. 

•         A second method, passive attention, requires no effort. Rather, certain highly privileged stimulus input will force the observer to switch attention away from whatever they were doing and now attend to the processing of something that is deemed to be much more relevant.  

 

Active/Selective Attention

 

•         The purpose of attention is to ensure that only the most relevant of stimulus input attains consciousness. The processing of that which is irrelevant should be inhibited and thus prevented from attaining consciousness. 

•         The selectivity of the attentional process would not be necessary if our cognitive processing systems had unlimited capacity. The reality is otherwise. In spite of the enormity and the complexity of the human cortex, we do appear to have a very much limited capacity to process information.  

•         Selectivity. We are free to select amongst all the stimuli that impinge on our receptors those that we wish to attend (those that we will process further). But we must choose! “Free choice”; “Free Will”.

•         One must choose to attend to only certain types of stimulus input (perhaps you are listening to a telephone conversation) but must also manage to ignore other input. How is this done?

•         Active attention requires that the observer distinguish between what is deemed to be relevant (and thus should be processed further) and what is deemed to be not relevant (and thus can be ignored, at which point further processing should cease). 

•         Distinguishing between relevant and irrelevant input turns out however to be a rather complex task. Indeed, it requires a great deal of cortical “effort”, focusing and vigilance. But how do we first decide what is relevant? What brain structure makes this decision?

•         Active attention is modulated by a “central executive” (probably the frontal lobe). It is the central executive that decides what is relevant and how much cognitive capacity the task will require. 

· A memory for what is relevant must be formed and stored in the working (short-term) memory systems of the hippocampus.

· Storage and maintenance of this working memory requires effort
· The basic features (location, intensity, duration, pitch-colour…) of all incoming stimuli are extracted automatically (without effort), whether attended or not. The extraction of these basic features takes place prior to consciousness (i.e., we are not yet conscious that a stimulus has been presented). 

•        The features of the incoming sensory messages are then compared to what exists in working memory to determine if they are relevant. If the features match, further processing is warranted. If they fail to match, further processing should cease (or be “inhibited”).  Only relevant messages will thus be processed further. 

•         Active attention requires effort, concentration and  vigilance. To be vigilant requires cortical effort.

· Again, this is because working memory is maintained by active, effortful  rehearsal. 

· Because we must maintain effort (be “vigilant” and concentrate), if we are disturbed, we will interrupt working memory. This results in what is called “distraction”. Attention is distracted away from what is relevant. 

•         Fatigue. Because active attention requires effort, after a period of time, it leads to cortical fatigue. If one is already tired, it is more difficult to remain attentive and to concentrate. 

•         Failure of selective attention results in information overload
•         Processing of ignored information. To what extent do we process information that was to be ignored? Does it attain full consciousness (i.e., are we aware of all the aspects of a stimulus?) If it does not attain full consciousness, does it attain partial consciousness? (Can the observer be aware of certain parts of the message but not other parts… Perhaps I might be conscious that an unattended sound was a male voice, that is was coming from my left but nothing else. I am not conscious of what was said, not even if the voice was speaking in English or French…)

•         To what extent do we need to process the irrelevant to know it is indeed irrelevant?

Passive Attention

· A second method, passive attention, requires no effort.
· Rather, certain highly biologically relevant (or privileged) stimulus input will force the observer to…
· switch attention away from whatever they were doing…
· and now attend to the processing of something that is potentially much more relevant.
· It is “potentially” more relevant because the observer does not know if the input is indeed highly relevant until it is processed further. 
· Intrusion into consciousness
· This is called distraction
· Some researchers maintain that it is not just biologically relevant input (for example, a loud sound, or perhaps someone touching you) but also highly subjectively relevant information (perhaps your own name). This however remains disputed (and again, this is why we need the next generation of researchers…you!) to answer these controversies.
 

 

Capacity Theory

 

Capacity theory was developed by a group of psychologists including Daniel Kahneman, (Nobel Prize 2002 in Economics…yes Economics) who regarded all cognitive processing as a “task” to be completed. Cognitive tasks make more or less demands on limited cortical “resources”. Complex tasks make more demands on the limited capacity of the processing system than others than are less complex. 

 

· We have a limited capacity to carry out cognitive tasks. This is because of
· limited resources.
· A “central executive” must determine how these resources will be divided.

Controlled Processing 

 

· Requires effort; uses processing resources.
· Processing of one task affects performance on another. 
· Resources devoted to one task are not available to the processing of another task. 
· Serial processing. In a strict serial task, the processing of a secondary task cannot begin until the processing of the first task has been completed.
 

Automatic Processing

 

· No effort; no utility of processing "resources"

· Several tasks can be carried out simultaneously

· Parallel processing

· Tasks that initially required considerable effort to complete can with practice become "effortless" or "automatic".  Automatic processing can conflict with controlled tasks
· when the processing of an automatic task interferes with the processing in another task
· If we could avoid processing the automatic task, performance would improve.
· Over considerable time, reading words become automatic. 
· If the meaning of the word conflicts with what we are asked to do in another task, performance will deteriorate.
· As an example, words in adults are named automatically
· Identify the colour of the following words (do not name the word!):
House

Door

Tiger

Sign

Eagle

Phone

Mloder

Country

Pencil

· Did you notice that one of the words was not a valid English word? How did you know this? Your task was to name the colour the word was printed it and not to name the word itself. But, you could not avoid the lexical features of the word (its name) because naming a word is an automatic process.

The classic example of the interference caused by automatic processes is the Stroop task. In the Stroop task (named for the discoverer of the phenomenon, Stoop). The subject is presented with a list of words (colours) printed in different conditions:

In one condition, the subject is asked to name the word (and ignore the colour in which the word is printed):
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In the next condition, name the colour in which the word is printed, but not the word. Naming colours is not automatic and controlled effortful processing.  When you attempt to name the colour, you will also in parallel also automatically name the word. The name of the word processed automatically will conflict with the colour of the word. 
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Multitasking
· Multitasking and Parallel processing:
· Resources for carrying out controlled tasks are limited but…
· More than one task can be carried out simultaneously (i.e., in parallel) at no cost (i.e., detriment in performance on any of the tasks)…
· if sufficient resources are available.
· This is also called divided attention
· Often however, resources are not available.
· Then, the observer must decide which task to process
· The tasks are then carried out using serial processing. 
· Note that in a strict serial task, the processing of one task must be completed before processing of the other begins.
· If the observer attempts true multitasking (i.e., parallel processing), there will be a cost. 
· The observer might attempt to process one task and before finishing the task, switch to another, and then perhaps switch to yet another one and then perhaps, switch back to the first. Again, this is not true multitasking
· Attention is paid to one task…
· and then quickly switched to another…
· (at which point performance on the first will deteriorate) and then attention is paid to a third task (at which point performance on the first and second will deteriorate).
· The so-called digital generation (most university students) often are said to be capable of true multitasking (they study, listen to music, text, surf the web at the same time… in parallel). In actual fact, they switch from one task to the other, and this comes at a cost. Performance on any one of the tasks will deteriorate when attention is switched to another task. 
· Why? An insufficient number of resources are being devoted to each task
Dual Processing (Two-Track Mind)

· In the Myers textbook, you will see a description of dual processing and the two-track mind)
· For Myers, this refers to the fact that while you are carrying out one cognitive task that requires controlled, effortful processing, you can also carry out a second task (thus dual processing), if this second task requires only automatic (and thus, effortless) processing. These tasks are thus carried out in parallel by the two-track mind.
· But all cognitive researchers agree with Myers. It is, for example, possible to carry out two controlled tasks in parallel (i.e., at the same time) provided that the sufficient resources are available (i.e., neither of the controlled tasks require an extensive use of resources). 
Alex Katz, The Cocktail Party, 1965
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