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Overview of Memory

The central question of memory research is: What causes us to remember what
we remember and to forget what we forget? Memory is defined by researchers as
any indication that learning has persisted over time. You might remember the
bully who pushed you into the mud in second grade but forget your appointment
with the school counselor. What are the processes that determine which events
stick in our memories? Why and how do we lose information from memory?
How accurate are our memories? Researchers do not have the final answers to
any of these questions. However, models and principles of memory have
emerged from the research that give us insight into how we remember.

Models of Memory

Several different models, or explanations, of how memory works have emerged
from memory research. We will review two of the most important models: the
three-box/information-processing model and the levels of processing model.
Neither model is perfect. They describe how memory works in different ways
and can describe some memory experiences better than others.

Three-Box/Information-Processing Model

The principle model of memory is the three-box model, also called the
information-processing model. This model proposes the three stages that
information passes through before it is stored (see Fig. 7.1).
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Figure 7.1. The three-box/information-processing model.

External events are first processed by our sensory memory. Then some
information is encoded into our short-term (or working) memory. Some of that
information is then encoded into long-term memory.

Hint: Do not take this memory model too literally. The model describes the process,
not physical structures. There is not one spot in the brain that is the long-term
memory spot. Memories are distributed around the cortex. Researchers use the model
to describe the process rather than define how and where the brain stores memories

physically.

The first stop for external events is sensory memory. It is a split-second holding
tank for incoming sensory information. All the information your senses are
processing right now is held in sensory memory for a very short period of time
(less than a second). Researcher George Sperling demonstrated this in a series of
experiments in which he flashed a grid of nine letters, three rows and three
columns, to participants for 1/20th of a second. The participants in the study were
directed to recall either the top, middle, or bottom row immediately after the grid
was flashed at them. (Sperling used a high, medium, or low tone to indicate which
row they should recall.) The participants could recall any of the three rows
perfectly. This experiment demonstrated that the entire grid must be held in sensory
memory for a split second. This type of sensory memory is called iconic memory, a
split-second perfect photograph of a scene. Other experiments demonstrate the
existence of echoic memory, an equally perfect split-second memory for sounds.
Most of the information in sensory memory is not encoded, however. Only
some of it is encoded, or stored, in short-term memory. Events are encoded as
visual codes (a visual image), acoustic codes (a series of sounds), or semantic
codes (a sense of the meaning of the event). What determines which sensory
messages get encoded? Selective attention. We encode what we are attending to
or what is important to us. Try the following experiment. Pay attention to how
your feet feel in your socks right now. You feel this now because the sensory
messages from your feet are encoded from sensory memory into short-term
memory. Why did you not feel your feet before? Because the messages entered
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sensory memory but were not encoded because you were not selectively
attending to them. Sometimes selective attention is not as controlled. You have
probably had the experience of speaking with one person at a party but then
hearing someone say your name across the room. You were selectively attending
to the person you were talking to. However, once a sensory message entered
sensory memory that you knew was important (like your name or hearing
someone shout “Fire!”) you switched your attention to that message, and it was
encoded into your short-term memory. (This is also called the cocktail party
effect, see page 51 for more information about this phenomenon.)

Short-term/Working Memory

Long-term Memory

Short-term memory is also called working memory because these are memories
we are currently working with and are aware of in our consciousness. Everything
you are thinking at the current moment is held in your short-term or working
memory. Short-term memories are also temporary. If we do nothing with them,
they usually fade in 10 to 30 seconds. Our capacity in short-term memory is
limited on average to around seven items, but this limit can be expanded through
a process called chunking. If you want to remember a grocery list with 15 items
on it, you should chunk, or group, the items into no more than seven groups.
Most mnemonic devices, memory aids, are really examples of chunking. If you
memorized the names of the planets by remembering the sentence “My very
excellent mother just served us nine pizzas,” you chunked the names of the
planets into the first letters of the words in one sentence.

Another way to retain information in short-term memory is to rehearse (or
repeat) it. When you look up a phone number and repeat it to yourself on the way
to the phone, you are rehearsing that information. Simple repetition can hold
information in short-term memory, but other strategies are more effective in
ensuring short-term memories are encoded into long-term memory.

Since memories fade from sensory and short-term memory so quickly, we
obviously need a more permanent way to remember events. Long-term memory is
our permanent storage. As far as we know, the capacity of long-term memory is
unlimited. No one reports their memory as being full and unable to encode new
information. Studies show that once information reaches long-term memory, we
will likely remember it for the rest of our lives. However, memories can decay or
fade from long-term memory, so it is not truly permanent (see the section on
forgetting, page 106). Long-term memories can be stored in three different formats:

Episodic memory Memories of specific events, stored in a

sequential series of events. Example:
; remembering the last time you went on a date.

Semantic memory General knowledge of the world, stored as
facts, meanings, or categories rather than
sequentially. Example: What is the difference
between the terms effect and affect?

Procedural memory Memories of skills and how to perform them.
These memories are sequential but might be
very complicated to describe in words.
Example: How to throw a curveball.














































