Sensory Register

 

Information first enters the human information processing system through the senses. This text will not attempt to discuss how the senses function in the reception of information. Sensory deficiencies can certainly impede learning, but they are beyond the scope of this book. Sensory registers are the physiological parts of the nervous system where electro-chemical activity takes place in response to the activity of sense organs, such as the eye and ear. For example, when the traffic light turns red, nerve impulses in your eye-nervous system respond to this stimulus. Once you decide to stop your car, the information has moved beyond the sensory register. In the sensory register, the eye-nervous system simply registers (temporarily records) the occurrence of this stimulus. Information will stay in the sensory register only as long as the nerves are actively stimulated. In most cases, this is only a few seconds.

Once information has reached the sensory register, the learner must take steps to move the information from the sensory register to the working memory. When information begins its entry into the human information processing system, the attention provided by the sensory register is a largely passive process: an overwhelming amount of information continually bombards our sensory receptors, and our brains process as many stimuli as possible while searching for anything that might require more detailed attention. Since no human brain can deal with this overwhelming amount of input, it is necessary to narrow the range of available information to that which is potentially the most useful; and the brain does this by focusing more specific attention on information and moving it into working memory. We focus our attention on information when it somehow arouses our curiosity (as when there is a physical novelty in what we see or when information presents us with an optimal discrepancy, as described in Chapter 5), or when we consciously focus our attention for some other reason.

The sensory register does not operate in isolation from the other aspects of memory. The executive control and expectancy mechanisms (pictured at the top of the diagram in Figure 6.1) coordinate the interaction of the sensory register and the working memory. Certain external stimuli (such as flashing lights or increased volume of sound) are likely to catch almost anyone's attention; but in a large number of cases, what catches a person's attention depends heavily on what is currently happening in the working memory and what has already been stored in long-term memory. When information in the sensory register is directly related to that which is currently active in the working memory, it moves efficiently and non-disruptively into the short-term workspace. In addition, the human learner attends to and incorporates more efficiently information that is meaningful - that is, sensory input which is closely related to other information that is already stored in long-term memory. One of the most important activities in human information processing is the constant selection of a current focus of our attention. This occurs when we are able to devote a minimal amount of attention from our working memory to select what is important from the sensory register, while merely monitoring the context for other key information. (For a more complete discussion of the role of attention in learning, see Posner & Friedrich, 1986; Simon, 1986.)

While it may at first seem that the major role of the sensory register is to transfer as much input as possible to the working memory, this is not a correct perception. Between the sensory register and the working memory screening of input must take place to prevent the working memory from being overwhelmed. We think effectively not when we move as much information as possible into working memory, but rather when we move relevant information into and out of our working memories as efficiently and productively as possible. Serious learning problems (such as the attention deficit disorder discussed in Chapter 9) occur when learners are unable to screen out irrelevant information and admit to working memory only input that is potentially productive.

The basic capabilities of the sensory register develop when learners are very young (during Piaget's sensorimotor stage, described in Chapter 4). These capabilities continue to develop, and in some educational programs (such as those for students with learning disabilities), developing the skills of the sensory register may be the primary goal of instruction. However, in most cases, the goal of teachers of school-age and adult learners is to bring these sensory skills under deliberate control and to employ them as effective contributors to the working memory.

There are two problems that can occur as information moves from the sensory register to working memory:
1. Not enough input may move forward (that is, information may be forgotten before it has ever had a chance to be remembered). This problem is solved by training the senses to register information accurately and by having meaningful related information actively available in working memory and easily accessible in long-term memory.

2.  Too much input may move forward (that is, the working memory may be overwhelmed by excessive input that it cannot handle). This problem is solved by screening information effectively. 

 

What to Do to Help the Learner Transfer Information Correctly from the External Source into the Sensory Register?
 

1. Make sure the information is clearly available in the first place. (Don't use faulty materials that render information partially unintelligible. Speak clearly. Draw diagrams that the students can see. Speak in a language that the students can understand.)

2. Minimize factors that will interfere with the proper reception of information in the sensory register.

3. Repeat the presentation more than a single time. It's actually unlikely that any information will be perfectly received, and redundancy will reduce errors. (Repetition is also useful for other reasons.)

4. Check to verify whether the information has been received correctly. 

