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| NTERESTED | N MORE?

Renmenberi ng
WHAT' S THE ANSWER?

Said Juanita, "Let's invite that new kid who was talking to
Patsy to the party this weekend."

Responded Debbi e, "Good idea. Gve ne the phone book and
"Il give hima call. Let's see. . . yes, hereit is, 739-
9267. \Were's the phone?”

"Under your bedspread.”

"I've got it. Al right, here we go. . . seven.
three. . . nne. . . nine. . . tw. . . sSiX
. seven . . . It'sringing!. . Ww Six rings, | hope
he's hone! Uh, what's this?. . . The phone's been
di sconnected? Try it again?. . . Juanita, what nunber was |
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callingz . . . Ws it, uh, six. . . tw. . . uh. .
" What happened? Why did Debbie forget the number she"d just
dialed?

"Both Maria and | had dates Saturday ni ght and Sunday
afternoon. We're twins, you know, and we do a | ot together.
Qur grades have been identical in every course we've ever taken
together. Well, anyway, | know neither of us had studied for
ei ther our English test on poetry or our math test on equations
until we sat down Sunday evening. W both had six hours to
study and the two tests to get ready for. | spent three hours
on English and then three on math. Maria alternated al
eveni ng, spending an hour at a time on each participant. And
you know what? She beat nme! She did better on both tests!"™ How
do you explain this?

Do people who learn things faster tend to learn things
better?

It is generally believed that there are at |east two,
possibly three types of nenory processes by which humans retain
informati on. The sensory store retains information for a very
brief interval of tinme. Rehearsal allows information to be held
in short-termnenory and hel ps determne if it will enter |ong-
termnenory. Retrieval of information fromlong-term nenory
requires sone trace of the event and a retrieval cue. Another
theoretical analysis of nenory bases its organi zation on the use
to which stored know edge is put. This nodel views nenory as
conposed of three types of material: episodic (tine-related),
semanti c (| anguage-rel ated), and procedural (physical activity).

Three basi c nethods for neasuring the anount that has been
| earned and renenbered have been devel oped: Re-learning is one
nmeasure; recognition is another. Recall is the nost difficult
neasure of retention. Although psychol ogi sts often say they are
studying learning or nenory, it is nore likely that they are
studying different aspects of the sane conpl ex process.

Moreover, if fast and slow |l earners | earn the same anount of
material, there will be no difference in their ability to
remenber that materi al

The first process in |learning and renenbering sonething is
to put the information into nenory. Certain attributes of the
| earner affect that input process. These include the learner's
| evel of notivation, |level of attention, and intelligence.
Aspects of the material being | earned influence the ease of
putting it in nenory. The nost powerful variable influencing
ease of learning material is its meani ngful ness which includes
t he association value of the words being | earned, the imgery
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value of the materials, and the relative frequency of usage of
the terns being mastered. A variety of task variables including
the conplexity and organi zation of the naterial, as well as the
manner in which the naterial can be structured, also inpact ease
of | earning.

There are a nunber of different procedures that will have
an inpact on the ease with which information can be put into
menory. These procedures involve (1) how one's tinme is spent;
(2) what activities are used while learning; (3) how accurate
the know edge of results that can be gained; and, finally, (4)
the use of menonics in recall. Menonics are hel pful in
structuring material for input.

The three inportant processes in |earning and renenbering
are (1) the putting of information into nenory; (2) its storage
(including strategies for studying to store information; and (3)
its later successful retrieval if you have successfully studied
for retrieval. 1t is no longer thought that decay takes place
during storage because of our failure to use or rehearse
information. Forgetting is nore |likely to be a result of
proactive or retroactive interference, or |ack of a
consolidation period. Retrieving information is based on using
a correct cue to locate a nmenory.

Any situation in which two tasks are to be | earned offers
the possibility of positive or negative transfer. |[|f you want
to predict which will occur, you can analyze tasks in terns of
the stinmuli and responses invol ved.

Menory

In the Learning Chapter we analyze in detail the nost basic
| ear ni ng processes, classical and operant conditioning, as well
as observational |earning. However, we ignore another
significant process -- renenbering -- our subject here. What is
the relation of menory to | earning?

Qobvi ously, once we have | earned sonething, we have to keep
it in "storage" so that we can retrieve it when we need it. How
does this work? According to one theory of human associative
menory, psychol ogists believe that there are at | east two types
of nmenory, possibly three -- representing different intervals of
storage between input and use. This tine-of-storage theory
argues for the existence of a very short-term sensory store,
short-termnmenory (up to about 2 mn.), and a |ong-term nmenory
i nvol ving up to permanent storage. According to another
proposed nodel of nenory, there are three types of nenory,
stored in terms of how the information is used. This theory
assunmes the exi stence of episodic nenory storing tine-rel evant
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i nformati on, semantic nenory storing word neani ngs and | anguage
rul es, and procedural nmenory for retention of nechanical and
repetitive acts. These theories are based on studies using the
same techni ques for studying nmenory.

Is remenbering the sane as learning? Is it possible to
denonstrate the existence of nenory w thout using |earning? W
doubt it. People who study human | earni ng and those who study
menory may differ only in the processes they use and the events
they study. They are really both studying the same thing.
Psychol ogi sts studyi ng human | earning are nost often concerned
with stinuli and responses and with the input and retrieval
stages we discussed earlier. Those who study nenory tend to be
nore concerned with storage problens and the internal processing
of information. But, both |earning and nenory are al ways
present in any situation where either is being studied.

Does the speed of |earning have an inpact on the anount
remenbered? Does soneone who | earns material very rapidly
renmenber it any better than someone who takes a long tine to
| earn the same anount of material? The key phrase in that
guestion is "sanme anount of nmaterial.” And the answer is no.
Even if the tine people take to | earn the sanme anount of
material differs widely, there will not be a difference in their
abilities to remenber it. Wether you are a fast |learner or a
slow | earner, if you learn an equal anmount of material, your
retention will be equal.

However, there is one difference: a fast |learner will have
nore tine than a slow | earner to devote to "overl earning" the
same material. It is inportant to assure that all |earners have
mast ered the sane anount of material. Oherwise, rapid |earners
coul d overlearn material and denonstrate "better"” |earning only
because they spent nore tinme with the sane material.

Sensory Store

Look at the illustration, which is a picture of a

t achi st oscope.
This is an apparatus that
al l ows a psychol ogist to
present inages for very short
intervals of time, as brief as
a few hundredths of a second.

Let's suppose we ask a
participant to focus on a cross
in the center of the screen.
In this way we will be assured
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that our participant is attending to the stinulus we are
presenting. As we discuss in the Sensation and Perception
Chapter, when you focus attention on sonmething, you tend to
ignore other parts of the environnent. Then we flash on twel ve
|l etters and nunbers, arranged -- as seen in the Figure -- in
three rows around the cross, for 1/20 second. Even if the
partici pant pays close attention, he or she will be able to
recite correctly only about 4.3 of the letters and nunbers
shown. That's a little better than one-third.

However, we can provide our participant with some help in

retrieval. Suppose we say beforehand that we will sound a high,
medium or lowtone to identify which of the three rows we want
recited. |If that tone sounds within a second after the letters

and nunbers have been flashed on the screen, it is amazing how
accurately any one row can be recall ed.

For exanple, if we show the
stimuli and then inmedi ately
sound the tone, the participant
can recall about 82 percent of
any one row. However, if the
tone signal is delayed by a
full second, accuracy drops to
about 38 percent -- not much
better than he or she would

have done wi thout any help at all

What do we learn fromthis experinent? (1) W learn that
there is a type of nenory, sensory store, in which information
is stored very, very briefly when it is first received. (2) W
| earn that the information is forgotten if it is not attended to
within the first second or so. (3) W find that nothing a
person can do will prevent this |oss of unused information.

Short-term Menory

Let's assune that you are the partici pant being tested at a
tachi stoscope as described in our discussion of sensory storage.
W play a mddle |evel tone a short tine after three rows of 4
| etters and nunbers are displayed. W'I|l assune you are paying
attention and that you call the letters and nunbers out to us
correctly, X- L - 5 - 3. Wat wuld you do if you knew we were
going to ask you to recite those sane |letters and nunbers again
after a mnute or so without showing themto you again? O
course, you' d rehearse them or repeat themto yourself. Wen
we asked you for themagain, you' d find you could recall the
letters and nunbers without difficulty. On the other hand, if
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we asked you for them several weeks |ater w thout any warning,
it is very unlikely you would renenber them \Why? Because you
didn't continue to rehearse them or because you rehearsed only
for the purpose of the original test of menory.

The itenms you were asked to renenber after a minute were
stored during the retention interval in a second kind of nenory,
called short-termnmenory. Two researchers naned Peterson in
1959 conduct ed what becane a very fanous piece of research on
this short-termmenory. They asked participants in their
experinment to read a three-letter nonsense syllable (any
meani ngl ess sequence of three letters) and then right after that
to read a three-digit nunber, as shown in the Figure.

The participants were
instructed to renenber the
nonsense syllable. However, in
the neantinme they were to
subtract three repeatedly from
t he nunber and report out | oud
each result once a second in
time wth a beating netronone.
They were to keep subtracting

three until signaled by a light to recall the letters they had
originally read.

What was going on here? |If you think about it, what the
Pet ersons did was give the participants sonething to renenber
but then prevent rehearsal of that information. The results
were nost interesting, as indicated in the Figure.
After as little as 18 seconds,
people's ability to recal
correctly the original three-
| etter nonsense syl lable had
dropped to | ess than 10 percent
accuracy. Inmagine, only ten
percent of the tinme could
participants correctly recal

three letters they had seen for a second only 18 seconds
earlier!

What do we learn fromthis? (1) W learn that there is a
second kind of storage nechanism short-term nenory, in which
i nformati on can be held for longer intervals of tinme. (2) W
| earn that the information disappears if the person is prevented
fromrehearsing it or fails to rehearse it. These are the
characteristics of short-termmenory. It is considered an
active nmenory since, to retain information, it requires specific
activity on the part of the organism
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Think About It

The question: |In the story at the beginning of the chapter Debbie and
Juani ta continued tal king after Debbie had | ooked up a tel ephone nunber and
dialed it. Wen the recording canme on infornmi ng Debbie the phone had been
di sconnected but to try dialing the nunber again, Debbie could not renenber
even though she had dialed it less than 30 seconds earlier. What caused
Debbie to forget the nunber?

The answer: Mst sinmply, she stopped rehearsing it. She |ooked it up and
repeated it just enough to renenber it while dialing the nunber. However,
then she stopped repeating it and started tal king to June again, thus
interfering with -- in fact, elinmnating! -- rehearsal. Since rehearsal is
required to hold information in short-term nenory, when rehearsal was

st opped, the number was | ost.

Long- Ter m Menory

Al t hough we understand the sensory storage system and
short-term nmenory, there is nmuch | ess know edge -- but many
theories -- about the nost permanent storage, |ong-term nenory.
The active rehearsal used to hold sonething in short-term nmenory
IS necessary to aid long-termretention of new information.
However, just repeating a word is not enough to insure that it
will be retained permanently. Repetition does not involve deep
| evel s of cognitive processing; thinking about the words does.
Repetition with the intent to |learn increases retention
substantially. Preventing rehearsal, as the Petersons did,
causes information to drop fromshort-termnenory and limts its
entry into | ong-term storage.

One group of psychol ogi sts showed year book pictures of
cl assmates to people who had graduated from hi gh school two
weeks to 57 years earlier. Astoundingly, people retained about
90 percent accuracy in identifying randomy sel ected high schoo
cl assmat es even 35 years after graduating. There is sone
evi dence of increasing |oss of these nenories anong people in
their 60's and 70's, although it is not clear why this occurs.
Long-term nmenory invol ves at
| east two sources of
i nformation: (1) sone kind of
trace of the renmenbered event
(this is what nost peopl e nean
when they tal k about a
"menory"); and (2) sone kind of
retrieval cue, or information
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offered at the tinme an event is to be renenbered. This cue

all ows us to search our nenory for the stored trace. Cues are
di scussed in Techniques for Studying Menory el sewhere in the
chapter. This time-based nodel based on sensory storage, short-
and long-termnenory is summarized in the Figure.

Epi sodi ¢, Semantic, and Procedural Menory

In 1972, Canadi an psychol ogi st Endel Tulving introduced a
new way of thinking about nenory. |Instead of organizing nmenories
in ternms of length of storage as had the Human Associ ative
Model , he suggested that storage is organized around the
particul ar nature of the stored information. Specifically,
epi sodi ¢ nmenory was hypot hesized to store information about
per sonal experiences, such as when particul ar events happen.
Each event is renenbered in relation to other events; the tine
of an event is an inportant feature of episodic nenories. It
woul d be in this nenory that information such as whom you ate
l unch with yesterday woul d be stored. The episodic nenory of
each of us is unique; it is the record of our individual life
experi ences.

Semantic nenory stores know edge about synbols, including
meani ng and the rules for using words as is discussed in the
| anguage and communi cation Chapter. Forgetting is nore likely
to occur in episodic than senmantic nenory. Having proper cues
is very inportant for recall from episodic nenory, whereas
concepts in semantic nenory are richly interwoven with one
anot her, making retrieval easier. Wich of these two nenories
woul d be inpacted by amesia? Interestingly, only episodic
menory. I n ammesia, people may forget a portion of their
personal |ife -- even nonths or years of it -- but they al nost
never forget |anguage or professional skills |earned during
t hose years.

Have you ever had the experience when driving a car of
suddenly becom ng aware that you have no nenory of the events of
the last mle or two? It happens to all of us who drive, and it
is indicative of an effect of a third type of nmenory suggested
by Tul ving: procedural nmenory. It involves nechanical skills -
- such as driving a car. Such skills, as they becone highly
practiced, alnost automatic, do not require all of our
processing capacity. As a result our attention nay wander to
ot her topics. Suddenly sonmething returns our attention to
driving (or bike riding) and we realize we've been thinking so
intently about something el se, that we have no nenory of our
actions in the preceding tine interval. You are not, as a
driver, dangerous under these conditions; it's just that your
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excess processing capacity may involve you in sonmething nore
interesting than your driving. You can walk and talk or drive
and carry on a heated discussion, but if the driving gets tough,
you are |likely to suspend conversation in md-sentence ‘til the
nmonmentary difficulty has passed. WMre processing capacity is
needed then for driving.

Techni ques for Studying Menory

The study of nenory has a long history. Wile

psychol ogi sts are still theorizing about menory today,
Aristotle, the G eek philosopher (384-322 B.C.), first suggested
three bases for nmenory: (1) contiguity (closeness in tinme or
space of two events); (2) simlarity (recall of one event nmay be
caused by the occurrence of a simlar event later on); and (3)
contrast (opposites will sonetinmes cause one another to be
recalled). Through the |ong history of studying nenory,
however, very few nethods have been devel oped for neasuring how
well a person renmenbers sonething. Here are the three nost
commonl y used:

First, tests of relearning

Recall ? support the conmobn-sense notion
that after you've |earned

- fRcpdnien 3 sonething once, it's easier to
pelearning |4 | earn that material again. The
et less tine or effort it takes to

ERpTOCion Eti rel earn sonet hing, the greater

t he amount you have renenbered.
Even the slightest anmount of renenbered material wll assist you

in relearning old material, and the saving can be easily
det ect ed.
e W ne formula pernmits cal cul ating
% Savings Score a % Savings Score: {[Original
= Learning (QL) -

 Crig. Triaks - Beimg. Trials Rel earning(RL)]/OL} x 100 = %

% 100

Orig. Telols Savings in a |learning task
= | where you can quantify nunber
2=5 o= %_ X 100 = 37.5% Savings of recitations or trials in the

. original learning and those in

relearning. Atrial is one conplete presentation of the

mat eri al being | earned, such as the nonths of the year. Thus,
if you |l earned sonething originally in 10 trials, and years

| ater you were able to relearn it in 7 trials, the savings is
calculated as follows: {[ 100.- 7RL = 7]/ 10 OL } x 100 = 30%
savi ngs in rel earning.
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Second, anot her neasure of nenory is based on recognition.
You are given a choice of several answers and asked to choose
the correct one. A multiple-choice test is a good exanple. Try
this, for instance: In the "What's the answer?" section at the
begi nning of this chapter, a tel ephone nunber was nentioned in
one of the stories. Was it 739-9267 or 666-4137 or 851-2600 or
443-45687? The correct answer is 739-9267. D d you recognize
it? Could you have repeated it w thout having seen it again?

Qobvi ously, there are ways to nake such a test harder.

A police line-up of suspects
can provide a good exanple. If
the suspect is a 17-year-old
white nale, the police can nake
the identification harder by
lining himup with four other
teen-age white males. They can
make it easier by lining himup
with four other teen-age white nmales. They can nmake it easier
by lining himup with people who are bl ack, Hispanic, female, or
old. The simlarity of the incorrect choices nust be properly
controlled. Except for the problens caused by too nuch
simlarity between the choices, recognition can be a neasure of
how much i nformati on has been renenbered.

Third, recall is the nost demandi ng of all neasures of
menory. |If you are asked to identify the three primry economnc
factors which lead to the Gvil War in the United States in the
early 1860's, you have been told precisely what to wite about
and been given exactly no help in retrieving that information.
Recal | involves sinply telling what you know. You either do or
do not renenber an answer through recall; you get no help from
the question or stinulus.

Each neasure of learning offers different cues to the
| earner to aid in neasuring what has been retained. Relearning
uses the material itself as a cue -- presunably the best cue of
all, since if anything has been retained, the organismw |
benefit with easier |earning. Recognition uses the materi al
itself, but sets it with other material nore or less simlar to
the original. Thus, recognizing material as previously |earned
may be sonewhat difficult. Recall provides the fewest cues of
all and is therefore the | east sensitive neasure of |earning.

| nputting I nformation

The process of renenbering information involves three
di sti nct phases: input, storage, and retrieval. W exam ne

PSYCHOLOGY: Exploring Behavior



Remembering 269

each, noting those factors at each phase that influence the
process of renenbering.
- If you are expecting to |learn
TR . sonet hing, there are a nunber
S of things that may influence
FLRFORMAKCE M how well you will succeed. The
= first of these is your
‘J N nmotivation. Mdtivation is
- di scussed in nmuch greater
detail in the Chapter

di scussi ng Your Motivations, but for now we can sinply define it
as the driving force that guides you toward a goal. Motivation
may range fromvery low to extrenely high. The inpact of
notivation on | earning depends directly on the |evel of that
notivation. For maximumlearning ability an internedi ate |evel

of notivation works best. If notivation is too |low, no |earning
will occur. |If notivation is too high, you may be too nervous
or so overactive that you react to too many things. The result
will interfere with your ability to learn

The conplexity of the material to be | earned al so
i nfl uences the effect of notivation. |If you are learning a very

simpl e task, increasing your notivation will (within limts)
sinply increase the speed with which you | earn. However, if you
are learning a very conplex task, a high level of notivation my

interfere. |Increasing the |evel of notivation may speed up your
response but make it less likely that your response wll be the
ri ght one.

A second thing affecting success in learning is attention.
Attention is your ability to focus on certain aspects of the
environnent while ignoring others. Your skill at focusing your
attention has a lot to do with how nmuch you will learn. O oser
attention nmeans better |earning. However, psychol ogists have
al so been concerned with the question of incidental |earning,
that is, learning that occurs without intent. Consider, for
i nstance, learning a foreign |anguage. |f your |anguage
professor is attenpting to teach you Spani sh vocabul ary, he or
she will present you with English words and ask you for the
Spani sh. But what would happen if that was the only direction
(English into Spanish) in which you practiced? Wat would
happen if you suddenly found yourself in a Spanish-speaki ng
conmunity or in Spain and people were speaking only Spanish?
This woul d demand that you be able to take the Spani sh word and

supply the English -- exactly the reverse of what you practiced
in class. Could it be done?
The answer is mxed -- sone would say yes; sone woul d say

no. Basically, the inportant distinction here is between what
your instructor told you to do (supply Spani sh words) and what
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you | earned incidentally -- howto translate Spanish into
English. Therein lies the cue. The major difference between

i ncidental and intentional |earning concerns instructions;
intentional |learning involves |learning in response to
instructions. Incidental |earning involves |earning where no

i nstructions have been given. |Is the know edge gai ned any
different? Probably not. Wat really determ nes how well you
| earn (and thus renenber) sonmething is the nunber of responses
you nmake. |If you respond as often to incidental stinuli as you
do to intentional stimuli, the anpount |earned wll be about the
sanme, whether or not you "intend" to |earn.

Anot her factor that influences |learning is wakeful ness.

Now and then you will see advertisenents that |ead you to think
you can |learn things while you are asleep. Can this actually be
done? The evidence strongly indicates no, it can't. W discuss
sl eep in the Physiol ogical Processes Chapter. Sleep, as
measur ed by EEG waves, involves four distinct stages, from Stage
1 (the lightest stage of sleep) through the internedi ate stages
to Stage 4 (the soundest sleep of all).

Experi nents have been conducted to determ ne whet her people
could renenber facts read to themwhile they were asleep. Sone
psychol ogi sts thought they had shown that this could be done.

Si nce nost people sleep five to eight hours out of every 24
hours, think of the savings in study tine!

However, it turned out that in those early studies there
was no effective way to detect whether the participants were or
were not asleep. After the EEG neasuring device was refined,
some of the nost basic experinments on | earning while "asl eep”
were repeated. Wien the EEG i ndi cated Stage 4 sl eep,
partici pants coul dn't renmenber anything played to them It was
| ater believed that those participants in earlier tests who
seened to have | earned while they were asleep were not, in fact,
actual ly asl eep. Too bad!

Finally, the last major influence on learning is
intelligence. Intelligence is discussed in detail in the Testing
Chapter. Here we will just nention that |level of intelligence
is positively related to the speed with which information can be
| earned. Put nost sinply, smarter people |earn faster.

Meani ngf ul ness

The nature of verbal material being | earned and renenbered
can affect the speed and ease with which it is nastered.
I mportant factors in the process of inputting informtion
i ncl ude the neani ngful ness of the material, its manner of
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presentation (whether whole or in parts), and its structure (the
ease with which it can be organized).

The neani ngful ness of verbal material can be neasured in a
variety of ways. A word' s association value is a neasure of the
nunber of other words of which a stinulus rem nds you. Another
factor which influences ease of learning is the rated i magery
value of a word -- a neasure of the ease with which a word calls
an imge to mnd. As you m ght expect, the greater a word's
i mgery value, the easier it is to learn that word. And as
anyone who is enployed in advertising knows, the frequency with
which a word is used also inpacts its ease of |earning. Higher
frequency words are easier to learn. Al of these factors are
aspects of a word's neani ngful ness.

Your own life should easily suggest exanples of the major
i npact neani ngful ness has on the ease of |earning and retaining

verbal material. Synptons experienced when trying to nmaster
material of |ow (or no) neani ngful ness include boredom
sl eepi ness, high -- Want to go to a novie? Sure! --

distractibility, and the experience of difficulty in |earning.
Wth highly meaningful material, your interest in learning is
hi gher, the speed with which the material can be | earned seens
(and is) shorter, and the material forns or suggests easy |inks
to other material.

The Rol e of Associ ati on Val ue

Look at Lists I-11 in the Figure.
Which |ist would be easier to |earn? Wy? One neasure of a
wor d' s neani ngful ness, and therefore its ease of learning, is
its association value. This can be determ ned by presenting the
word to a group of people. Each of themis asked to wite down
every word the stinulus word nmakes themthink of in a mnute,
with one stinulus word on each sheet of paper. Sone highly
meani ngf ul words make the average person think of a dozen or
nore rel ated word associates. Wrds that can do that are words
such as KI TCHEN (which nakes the average person think of 9.61
words) or ARMY (which elicits 9.43 words in a mnute). By
contrast, words such as NAPHTHA (3.64 words in a mnute) and
FLOTSAM (2.19 words in a mnute) are of nmuch | ower
nmeani ngf ul ness. Their association value (that is, the nunber of
ot her words they make people think of) is much | ower than words
such as KI TCHEN and ARM.
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Wrds with high association
val ue are nuch easier to | earn
than are words with a | ow
associ ati on value. As
associ ati on val ue i ncreases,
the time to learn a |ist
decreases. List | is nuch
easier to learn than List |1,
antici pation | earning described
in Feature 1, because of the higher average associ ation val ue
of the words conposing List I.

Feature 1

YEARNI NG FOR LEARNI NG

Tradi tionally,
psychol ogi sts who were
interested in studying verbal
| earni ng processes usually used
one of two nethods. The first,
serial anticipation |earning,

i nvol ves presenting a |ist of
words one at a tine.
Oiginally using a piece of
apparatus called a nenory drum
nowadays the material would be
presented using a conputer (See
the Figure). The first word

i s appears for a short tine
(usually 2 sec.). It is replaced by the next word in the |ist
for the sane length of time. The first tinme through the |i st
the participant sinply reads the words as they appear. After
that, the participant has been instructed to attenpt to guess
(or anticipate) what word would show up next. A participant has
| earned the |list when he or she is able to anticipate correctly
each word that will appear while the word preceding it is stil
showing in the opening. The material to be learned is always
presented in the sanme order
The ot her procedure used is paired-associate |earning. Using
the sane apparatus, a word (stinmulus) appears and shortly
afterward (usually 2 sec.) that sane word appears again, but now
it is paired with a second word (response). Then again, usually
2 seconds later, another stimulus will appear, and |ikew se this
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one wi Il shortly reappear paired with another word. There are
usually 8-12 such word pairs. The participant is assuned to
have | earned the |ist when he or she can correctly anticipate
whi ch response word is paired with each of the stinuli. The
word-pairs remain the sane during any | earning session, but the
order in which the pairs are presented will vary. The pair that
was first mght be at the middle or end of the list the second
ti me through.

The MAP nodel of nenory proposes that words can be vi ewed
as nodes with Iinks fromeach node to all related words. You
m ght then think of a word such as KITCHEN as having a | ot of
links (associations) to the many other words to which it is
related -- refrigerator, stove, cooking, sink. . .these and many
others. The MAP theory woul d suggest that words with many |inks
are easier to | earn and renmenber because of the |arge nunber of
words with which they are associated. Thus a w de variety of
stimuli can be used to link to a word such as KI TCHEN, making it
an easy word to learn and to retrieve.

The Rol e of | magery

I magery is a second inportant factor influencing the
nmeani ngf ul ness of words which inpacts the ease wth which verba
material can be learned. A word with a high inmagery rating is
one that is easy to picture. For instance, APPLE has a very
high imagery rating. Although we may not all be inmagining the
same apple, there is little doubt in anyone's mnd as to what we
are referring when we speak about apples. Another way to
describe this is to say that APPLE is a very concrete word. By
contrast, BEAUTY is a very abstract word. It has a | ower
i magery rating since it is nore difficult to create an i mage of
BEAUTY. There is no single concrete object in the real world to
whi ch any of us can point and all agree it represents beauty.
MARSHVALLOW has a high rated i magery val ue because everything
t hi nks of an image quickly, easily, and consistently. Not so
TRUTH. TRUTH nay have a noderate to high association val ue, but
it has a very low rated i magery value. For every person
participating in a discussion of "truth," there nay be a
different image in their mnd, if there's any inmage at all

To neasure the inmagery of any word we can ask a group of
partici pants how easily the word brings an inage to mnd. W
can have themrate it fromone for "Very difficult -- inage
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aroused after long delay, or not at all" to seven for "Very easy
-- image aroused inmedi ately."

Wth this procedure we can arrive at a rating of each
word's inmagery. As words becone nore concrete in the ratings,

t hey becone easier to learn. Thus List IlIl -- see the Figure --
has an average imgery rating of 6.32 (out of 7), whereas List
IV has an average inmmgery rating of 3.19. 1In other words as a

word's inagery increases, so does the ease of learning it. A
high imagery list is |learned nuch nore rapidly than a | ow
i magery |ist.

The Rol e of Frequency

A third way words vary in their meaningfulness is in the
freqguency with which they are seen in print and are used in
speech. Thorndi ke and Lorge counted and |isted 18, 000, 000
wor ds, giving each a nunber that showed how often it appeared
per mllion words. Wat do you think was the nost frequent
word? The answer is THE, which occurs 236,472 tinmes per mllion
words. The frequency of appearance of a word is inportant
because the nore often you have seen or heard it, the easier it
is to learn.

Lists Vand VI in the Figure show sone high and | ow frequency
wor ds.

The inportance of frequency has al so been denonstrated as
follows. A psychol ogist placed want-ads in the student
newspaper at the University of Mchigan and at M chigan State.
Each ad was as wi de as one colum of newsprint and was one inch
high. In the center of each space was printed one "word," but
the words were selected fromthe Turkish | anguage, such as
civadra. The conbi nation could al ways be pronounced, but it
didn't nean anything in English. A total of 12 words, were
"advertised,” as listed in the Figure. Sone words appeared once
or twice, while others were "advertised" as many as five, ten,
or twenty-five tinmes during one senester

What the experinenter did was to vary the frequency with
whi ch students at the two universities were exposed to each of
the Turkish words. After the advertising was conpl eted, he
asked several classes of students to rate how well they |iked
t he words.

Results indicated that the nore often the word had been
shown, the nore positive regard the students had for it, as seen
in the Figure. As frequency of exposure increased, so did the
rated "goodness"” of the word. This is happy news for conpanies
and political candidates that advertise in nagazi nes and
newspapers or on radio and television:the nore often they
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advertise, it would seem the better their product wll be
rated! Coca-Cola should be especially happy. Yet, there is a
limt to the role of frequency in increasing rated "goodness."
Beyond a certain point, too nuch repetition.

Task Vari abl es

Anot her question inportant to inputting materials for
pur poses of renenbering themlater is whether it is better to
| earn material as a whole unit or to break it into parts. Do
you play any kind of nusical instrunment? |f so, how do you go
about learning a new piece of nmusic? Do you sinply "sight read"
your way through it the first tinme, and then gradually inprove
the quality and timng as you play it all the way through nore
and nore often? O do you practice the parts one section at a
time, paying nost attention to any parts that are giving you a
| ot of trouble, and then gradually add the pieces together until
you can play the whole thing?

Feature 2

“"NUMBER EI GHT ON THE TOP 40 TH S WEEK:
" TOY BOAT, TOY BOAT, TOY BQAT. . . " "

I ncreasing the frequency of exposure of a new word wil|l
i ncrease the rated "goodness"” or neaning of that word. However,
it is also known that if you say a famliar word or phrase over
and over rapidly, it will start to lose its neaning. For
exanple, if you said "toy boat" rapidly many tines, it would
soon start to sound senseless to you. A stinulus repeated too
often | oses neani ng.

Fads take many different forns. A popular song seens to
start alnost instantly, be repeated frequently, and then rapidly
di sappear. One psychol ogi st studi ed what happens to the ratings
of songs that eventually nake it to the Top Ten listed each week
in Variety—a weekly show busi ness nagazi ne.

A Top Ten song at the height of its popularity is played
time and tinme again. |In fact, many radi o stations have daily
prograns that play only the Top Ten songs. Thus, after it gains
popul arity, a Top Ten song should begin to lose its "goodness"”
in direct proportion to the frequency with which it is heard.
The nore tinmes it is heard, the greater should be the |oss. But
what happens to Top Ten songs?
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Let's ook only at songs that spent ten weeks or longer in
the Top Ten during a twelve-nonth period. The |onger a song
took to reach the Top Ten, the longer it tended to be listed in
the Top Forty (or Fifty, depending on whose charts you read).
On the other hand, the |longer a song stayed in the Top Ten, the
nore rapidly it fell off the Top Forty list once its popularity
started to slip. |In other words, a song's rated popularity
exactly foll ows predictions which are based on what happens to a
word's nmeaning as a result of its frequency of exposure. The
nore often a song is repeated, the nore rapid is its fall from
popul arity once that decline begins.

It is the task itself that |argely determ nes which nethod
IS better for learning. Research doesn't provide a clear-cut
answer as to whether one should learn parts or the whole on a
particul ar task. So what should we do?

Two maj or factors are involved: task conplexity and task
organi zation. Conplexity refers to the demands nmade by each
part of a task on your ability to process and store information.
Organi zation refers to the need to interrelate several task
demands all at once. Note the exanples of such tasks shown in
the Table 1.

Table 1

Relation between task complexity and task organization

TASK ORGANI ZATI ON TASK COVPLEXI TY

LOW H GH
LOW Ki cking a football Driving
H GH Juggl i ng 3- Di nensi ona

tic-tac-toe

The foll ow ng advice nay help you: For highly organi zed,
i ntegrated tasks, the whole nmethod is al nost always better, no
matter how conplex the task. For unorgani zed tasks of | ow
conpl exity, either part or whole learning will be effective.
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However, as the conplexity increases, the part |earning nethod
becones the better choice.

Structure is a third attribute of materials that affects
how easily they can be learned. Can the material be clustered
or organi zed in sone way? For exanple, |ook at Lists VII and

VIII in the Figure. First, read List VII to sone friends at the
rate of one word every two seconds, then allow themto recal
the words in any order. Do the same for List VIII. Wen you

conpare the results of |earning each list, you should find two
things: (1) nore of List VII wll be recalled than of List VIII;
and (2) the material recalled fromList VII will tend to be
grouped in clusters conposed of nen's nanes, sports, fruits,
countries, and colors. Related words tend to be recalled
together. The ability to organize the naterial nakes it easier
to learn and to renenber.

Procedures for Learning

The procedures used as we learn will affect the ease with
which material is |learned -- and sonetinmes the ease wi th which
we can later recall it. There are a nunber of factors which
i nfl uence your |earning of verbal material: (1) time and how you
use it; (2) the activities in which you engage as you learn; (3)
t he feedback you get about your performance; (4) the "tricks”
you know to hel p organize and retain the informtion.

Qobvi ously sone of the tinme during which you are | earning
new i nformati on nust be spent in repeating the material. The
experiments of the Petersons discussed in short-term nenory show
the i nmportance of rehearsal activity. Wthout it you would
forget within a mnute al nost everything to which you had been
exposed. You would never learn it; it would never reach | ong-
term nmenory.

However, it turns out that the way in which you engage in
that rehearsal for retention is very inportant. Massed practice
nmeans that all the practice is done at one tinme fromstart to
finish. Distributed practice neans that rehearsal occurs in
bl ocks of tinme separated by rest periods or intervals during
whi ch you do sonet hing el se.

Which is better? It depends on the kind of material you
are trying to learn, and it al so depends on how ruch tinme you
have to devote to the task. |If you are learning a list of
materials, a serial |list or a poemor a speech, then distributed
practice is al nost always better. Practice a while, but then
set it aside and do sonmething else for a tine before com ng back
toit. On the other hand, if you are |earning nore conpl ex
materials, the benefits of distributed practice are not so
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great. The nore conplex the task, the less benefit there is to
di stri buted practice.

Think About It

The question: The twi ns who were descri bed at the beginning of the chapter
had performed equally well in college. Both had the sane two tests in poetry
and equations for which to prepare One twin spent three hours on one subject
and then three on the other; the other twin alternated hours studying each
subject. Both spent a total of six hours studying. Wy did the one twin do
| ess well?

The answer: The English test required nenorizing poetry, and the math test
required learning a list of equations. Because of the sinple nature of the
material, it was likely that distributed practice would prove best. The
results of the twins' perfornmances bears this out. The twin who used nmassed
practice on both subjects did |l ess well than the twin who used distributed
practi ce.

Time and how you use it is also a factor in the process of
overl earning. Suppose you were given the assignnment of |earning
the followi ng football fight song:

Rah! Rah! Ree!

Kick “emin the knee!

Rah! Rah! Rass!

Kick ‘“emin the. . .other knee!

Let's suppose you had to read that verse six times out |oud
before you could repeat it correctly all the way through w t hout
error. Learning took six trials.

Is there anything to be gai ned by spending any nore tine
studying it? Yes, thereis. Six tines to learn it neans that
if you read it three nore tines, you would overlearn it by 50
percent. |If you read it six tinmes after the first perfect
recitation, you' ve overlearned it by 100 percent. So what? Wy
bot her ?

Vll, you will renenber information better if you overlearn
it. One psychologist tried this experinent: He asked three
groups of students to learn a list of 12 two-syll able nouns.

One group read the material until they could repeat it perfectly
once. The second group overlearned the naterial by 50 percent.
The third group overlearned the |ist by 100 percent. Each group
was then brought back to the |aboratory at varying tines after
they had learned the material. They were asked to recall it.
The Figure shows the results. It is easy to see that the nore
overl earning that took place, the better was the recall many
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days later. |If you want to renenber sonething, don't just l|earn
it, overlearn it!

Think About It

The question: Do people who |earn things faster tend to learn things better?
In the Learning Chapter we say that the speed of |earning does not influence
how well information is remenbered. W say that fast and slow | earners who
have | earned an equal nunber of facts will renmenber those facts equally well.
Wy might it seemto nost people that fast | earners do renenber things
better?

The answer: The key issue is overlearning. Both fast and slow | earners are
usual Iy given an equal anmount of time in which to learn information to be
remenbered. As a result, the speed of the fast |earners gives thema great
deal of time (not available to slow |l earners) to overlearn the material. As
the graph shows, overlearning results in better retention. Thus, if equa
anounts of tine are allowed, unequal amounts of learning will occur. Wen
the amount |earned is controlled and equal, the retention of fast and sl ow
|l earners will also be equal

Dept h of Processing

Ease of learning is affected by your activities as you
|l earn. One of the nost effective procedures for |earning verba
mat eri al involves increasing the depth at which you process the
material to be | earned. Canadi an psychol ogists Gus Crai k and
Robert Lockhart have suggested that the level at which a word is
processed will directly influence how well it is renenbered. In
one experinent participants were asked one of three different
| evel s of "yes-no" questions about each word in a list. Is it
printed in capital letters? Does it rhyne with another word?
Wuld it fit in a particular sentence? Each question involves
nore processing than the previous one and nore concern with the
neani ng of the word. After the questioning, the lists were
taken away and the participants tested. Participants were
al most three tinmes as likely to renenber a word if they had
answered the last of these three questions than if they had
answered one of the first two. G eater depth of processing |ed
to better retention. Ohers have shown that making i nformation
personal |y rel evant redoubles the anobunt that can be retained.
The lesson is quite clear: think about material as you try to
learn it.

To naster new nmaterial, you should recite it rather than
just read it, and outline it rather than just underline it. The
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nore tinmes you expose yourself to new material, the nore |ikely
you will learn it. When you recite and outline material, you

i ncrease the nunber of exposures. And, if you can nake it
personal ly relevant, you further increase the likelihood you
wi Il remenber what you have studi ed.

Knowl edge of Results

A procedure which will have a direct inpact on inproving
your learning is finding out how well you're doing. Know edge
of results is very inportant in helping you nmaintain a skill or
| earn somet hi ng new.

Consi der your performance as
you drive a car. |If the car
starts to cross the centerline
as you are steering, you tug
the wheel slightly to the right
so as to stay on your side of
the line. If you over-correct
and start heading for the
gutter, you pull the wheel

' slightly in the other
direction. |In short, you nmaintain a constant bal anced position,
keepi ng your car at sone point m dway between the curb and the
centerline. Your ability to do this is based solely on the
i nstant know edge of results available to you. Wth each turn
of the steering wheel you can see the effect on the car's
notion, and you adjust your actions accordingly.

If there is too nuch delay between the tinme a task is
performed and the feedback about it is received, the feedback is
of very little use. The person may have forgotten what he or
she was supposed to be |earning or how the task was actually
performed. This is especially true in practicing physical
skills which require fine nuscle coordination. It would be
mar kedly nore difficult to learn to play golf wearing a
bl i ndfol d. Though not inpossible, the inability to see
i medi ately the effects of your coordinated swing on the golf
ball significantly increases the difficulty in [earning the
gane.

Mhenoni cs
An effective procedure that can have a major inpact on how

easily material nay be learned is a "trick of the trade,"” called
a menoni ¢ (knee-MAHnick). A menonic is any device or phrase
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or schene of organization that aids in the | earning, storage,
and/or retrieval of information. The skill in developing a
successful mMmenonic is to create one that is very sinple to

| earn and renmenber. Time spent learning a mMmenonic is tine not
spent learning the material to be renenbered. That fact nust be
kept in mnd so you don't waste tinme |ooking for magic fornul as
to aid your recall. There is no substitute for hard work and
rehearsal, but a good nmenoni c can organi ze your work and tine
in a nost efficient manner.

Note that we are di scussing menoni cs as part of the input
process in |earning and renmenbering. Menonics are a neans of
organi zing information for input and output. They don't really
i nprove storage directly -- they just aid the input and out put
processes.

One mmenonic is based sinply on clustering into snaller
units the information that is to be recalled. State license
pl ates are a good exanple of this. Texas, South Carolina, and
California, to name just three, organize their license plates in
terms of three letters and three nunbers. Tel ephone nunbers are
clustered into area code, exchange, and four nunbers for a
particul ar phone. Wen you are spelling your own |ast nanme for
soneone, don't you cluster the letters?

Anot her mmenoni c, requiring nore preparation, involves a
formal technique called the nethod of loci. You pre-nenorize a
series of places or objects with which you are already famliar.
When you need to learn a list, you connect each itemto be
remenbered with a serial position along the route of your nental
journey. For instance, you could inagi ne what you pass when
wal ki ng from your psychol ogy class to your next class, or what
you pass wal king from your bedroomto the kitchen at hone, or
fromyour dormroomto the library -- any route with a series of
objects with which you are quite famliar. To use a mmenonic as
an aid to nenory, you nmay formbizarre (literally, nenorable)
associ ations between the itens in your nental trip and the itens
on the list you nust renenber. See Feature 3 for an exanple
of how t his works.

Feature 3
"HERE' S THE UMBRELLA FULL CF | CE CREAM YOU WANTED"

Let's suppose that on your way honme fromthe university you
must mail a letter for a friend, stop at the drug store for
aspirin, get some peanuts at the grocery store for a party
you're going to have, and pick up your watch at the jewelry

PSYCHOLOGY: Exploring Behavior



Remembering 282

store. To renenber that list without witing it down, let's
suppose you imagine the trip fromyour seat in the psychol ogy
class to your next class. As you pass the wastebasket, you
imagine a large letter sticking out of it. As you pass through
the classroom door, you inmagi ne that you bunp your head and thus
gi ve yoursel f—yes, a headache. Inmagine the hose of the fire
extinguisher in the hall squirting into a bag of peanuts.
Finally i magi ne a giant watch band w apped around t he doorknob
of your next classroom

To renmenber the itens after school, all you need to do is
to retrace nentally the trip fromyour psychology class to the
next class. You are using the nethod of lonic. Now, shut your
eyes and think: What were the four itens in the list we just
went t hrough?

A final mmenonic is purely cognitive, based on a previously
nmenori zed rhyne. The ten-itemlist in the Figure is nost
frequently used. Wat you do is formunusual nental pictures
connecting the PEGword inages with the itens you want to
remenber. O course; the PEGword |ist itself nust already be
wel | -known so that all your tine can be spent devel opi ng
associ ati ons between those words and the itens. You m ght need
alittle practice before you get the system down pat, but notice
each pre-nenorized stimulus word rhynes with its ordina
position in the list: GATE is eight. This feature aids in
recalling a specific nunbered item if that's necessary.

USI NG PSYCHOLOGY: Studying for | nput

Any attenpt to inprove your skills in studying is an
attenpt to apply the principles of learning. Thus, it makes
sense to organi ze your study plan along the sane |ines as our
di scussion of nenory: (1) input, (2) storage, (3) retrieval.
Organi zing your studies for input will draw on many procedures
for learning. W can propose a specific menonic here: An SR
Mbdel :  Schedul e and Read!

Most information reaches us through our ears via
conversation or discussion (live or recorded), and through our
eyes, often via reading. It follows, then, that finding the
best way to read is one inportant factor in effective |earning.
How can your reading skills be inproved? Efficient reading is a
matter of encouragi ng yourself to read as rapidly as possible.
Once that pressure for inprovenent has been established, it then
beconmes a matter of bal anci ng speed wi th conprehension.
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Frequently, negative transfer fromearlier experiences in
reading is responsible for inefficient reading. Think back to
the first grade, when you were being taught how to read. 1In
order for the teacher (or your parent) to work with you, it was
necessary for you to read the words and sentences out |oud. You
often pointed your finger at each word you tried to pronounce.

Logi cal | y enough, nost people assune that efficient reading
as an adult is nothing nore than speeding up these sane
processes. That's where the negative transfer occurs. |In fact,
effective silent reading is acconplished not by pronouncing each
word, but rather by trying to conprehend contents in phrases or
t houghts. The good reader's eyes skip across material, not
st oppi ng on each word but pausing only to take in several words
at atinme. Practice in good reading involves increasing the
scope of material you can understand with each pause of the
eyes.

There are also other things that influence how effectively
you study. You nust pay attention! W learn in the Sensation
and Perception Chapter that humans can attend to only one thing
at a tinme. Sone people maintain that they nust have noise
around themto study -- nusic or people, for instance. The
research evidence argues strongly against this. Anything that
gai ns your attention distracts you fromthe task at hand. Thus,
gquiet and a sinple, uncluttered view provide the best
envi ronnent for studying.

The principle involved here is stinulus control. It is
i nportant that you set aside for yourself a place where all you
ever do is study, as illustrated in the Figures. |f you nust do
ot her things, do them sonepl ace else. 1In that way you gradually
condition yourself so that all the cues at your desk elicit the
appropriate response -- studying.

You shoul d al so schedul e your activities. There are
probably many things conpeting for your tine and attention --
friends, sports, famly affairs. Set aside tine for studying,
but all ot sonme portion of your tine to other activities in a way
nost satisfying to you. Sone of us work best late at night or

early in the day. It is beneficial if you schedule your tine
for studying at a tinme when you are at your sharpest. Bl ock
your time horizontally -- neaning, arrange your schedul e so that

you are always studying during the tine intervals of the day
when your experience suggests you are sharpest.

Ret ai ning i nformati on:
Are Renenbering and Forgetting Rel ated?
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An i nportant aspect in analyzing the process of putting
information into storage, is the storage process itself. Wat
processes occur that may hel p or hinder our ability to renmenber
information until we need it? Renenbering and forgetting: Are
they related? Put nost sinply, yes. The anount of materi al
remenbered or retrievable at any tine plus the anount of
material by then forgotten (or unretrievable) equals the total
amount of information originally |earned.

One of the first studies of retention and forgetting was
conducted in the late 1800's by the experinental psychol ogi st
Her mann Ebbi nghaus. He |earned a | arge nunber of nonsense
syll ables, three-letter conbinations that had no nmeaning -- XAC,
VIL, and REQ for exanple. Ebbinghaus studied the material he
wi shed to remenber until he could recite it perfectly.

Qobvi ously, then, retention at the tinme of perfect recitation was
100 percent. Ebbi nghaus imediately tested hinself again after
zero mnutes, and then again 1, 8, 24, and 48 hours later. The
Fi gure shows the results of his studies. It is amazing how rmuch
information he forgot in just two days. It is obvious then,
that as forgetting increases, the anount of material retained
decr eases.

Wiy do we forget things? Many theories have been advanced
about forgetting, based on what is probably happening to the
i nformati on that has been stored away. One possibility involves
sone kind of weakened nenory due perhaps to a process of decay.
This is a very old and appealing theory of forgetting. It also
appears to be quite wong. According to the theory, with the
passage of tinme and wi thout rehearsal or use, nenory of |earned
material wll gradually fade away. It decays through | ack of
use. Appealing, but contrary to scientific evidence.

Consi der, for exanple, the old friend you haven't seen for
a long time whomyou run into quite unexpectedly one day on the
street. You can't for the Iife of you renenber the person's
name, but either one of two things may very well bring it to
mnd. |If the person gives his or her name, you will recognize
it ("OF course, how nice to seeyou. . ."). It is also true
that if given a choice of five or six nanmes, you could recognize
the correct one al nost every tinme. |If not, it mght be just on
the tip of your tongue, so to speak, and you'll continue to
worry about it. That you can in tine recall the nanme is
evi dence agai nst the decay notion.

Some peopl e suggest that |ack of attention when you first
|l earn a name or a fact is an explanation for forgetting, but
this also is wong. Lack of attention when learning is a
problemof faulty or partial input. It is not a matter of
forgetting. You can't forget what you never learned. It is
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i nportant that you study for storage if you intend to retain new
i nformati on.

Anot her expl anation for forgetting lies in the processes
that alter nenory in sonme way. One of these processes is
interference. Wen new learning interferes with previously
| earned information, it is called retroactive interference
(backward-acting) . On the other hand, when previously |earned
material interferes with nore recently learned material, it is
call ed proactive interference (forward-acting). See the Figure
for a denonstration that illustrates both fornms of interference.
O these two processes, psychol ogists believe that proactive
interference is the nore powerful. Forgetting is nore often
caused by learning that precedes what we wi sh to renenber than
it is by |earning which foll ows.

Humans require another process if they are to store
I nformati on successfully in nenory. Evidence about this need
comes froma variety of sources. For instance, people involved
i n autonobil e accidents -- especially those who are briefly
knocked unconscious -- frequently are unable to report any
menory of the events inmmediately preceding the tine of the
accident. It is as though the period of unconsciousness in sone
way W pes out nmenory of events that took place just before
consci ousness was |lost. The sane is true of patients
experienci ng ECS (el ectroconvul sive shock, discussed in the
Personality Therapies Chapter). They are frequently unable to
report anything afterward about events occurring as nuch as 15
mnutes prior to the shock treatnment. Experinents discussed in
Short-term Menory, such as those by the Petersons, also indicate
that interfering wwth the rehearsal of recently |earned nateri al
results in a much greater nenory | oss.

These facts indicate that for us to renmenber sonething,
there nust be a period of tine allowed for consolidation to
occur. Anything -- a bunmp on the head, inability to rehearse,
or an electric shock to the head -- that interferes with the
process of consolidation will lead to reduced nenory. The
menory has been in sonme way nodified or altered.

USI NG PSYCHOLOGY: Studying for Storage

Since you can't forget what you haven't | earned, our
primary concern is to make sure that you really do learn in the
first place. Basically there an two requirenents: a strategy of
attack, and a program Let's discuss strategy first. Different
systens for studying have been proposed, but one that has been
wi dely accepted is the SQBR approach. This plan of attack
I nvol ves five steps: Survey, Question, Read, Recite, and Review.
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First, survey the material. Skimthe material very
rapidly, taking only a mnute or two to survey a chapter. Look
at the headings, and read the summary at the beginning -- as is
available in this text -- or at the end, if one is included.
Check the table of contents at the start of the book, or read
the outline that may be listed near the start of a chapter -- as

we do in this text! This is to acquaint yourself with the basic
content of the reading. Wat subjects are covered, and in what
order? Think of the menonics we discuss el sewhere in this

chapter. A quick survey will give you a bare-bones outline on
whi ch to hang the chunks of information further reading wll
supply.

Second, raise questions about the material. This can be

done ahead of tine, but is perhaps nost effective if done as you
read. Changing the section headings into questions wll
actively involve you with the subject. As you attenpt to answer
your own questions, you will be bringing your own experience to
bear. This will also help you understand the naterial better.
Though it seens trivial, this questioning is vital in
personalizing the material for you. Read anything to answer
questions for yourself -- it nakes it nuch easier to |earn and

r emenber!

Third, read the material. Read actively. Wat is the
answer to the question you just made up at the start of the
section? Read to find that answer, and read to the end of the
section covered by the question you developed. This is also the
point at which to practice the efforts we discuss el sewhere to
speed up your reading. Read rapidly, but read to |learn the
answer to your question.

Fourth, recite the material you've just read. Try to
answer the question you devel oped at the begi nning of the
section, but try to do it in your own words, wthout |ooking at
the material. One good way to do this is to attenpt to outline
your answer in a few key phrases on a sheet of paper. If you
can't do it, go back over the section until you can. Don't nove
on until you understand what you've read.

Fifth, review the material once you' ve conpleted the
readi ng. You mght scan the notes you just wote to see if the
maj or points you' ve listed agree with those in the nmaterial you
read. Can you now repeat the major points of the material? And
with those points expressed, can you |list the |esser points
under each of thenf? For instance, can you now shut your eyes
and recite not only the five steps of the S@BR net hod, but what
each step requires? Try it. Review

Wth this SBR nethod, you have a plan of attack to
organi ze your reading. Another tip on effective studying
relates to our discussion of massed versus distributed practice.
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Al'l things considered, it is better to spend an hour or so with
each school subject every day or two rather than spending four
or five hours at one clip once a week. However, we suspect you
can see that planning ahead is inportant. |If you' ve fallen way
behind in a subject, you' re going to have trouble catching up
when you start scheduling your tine. Your goal should be to
give all your subjects a nore equal anount of attention

Retrieving Information from Menory

Renenber what happened when you returned to school in
August / Sept enber? Undoubtedly at sone point you ran into
soneone you hadn't seen, nmuch | ess thought about, since | ast
spring. Yet, you knew his or her nanme, or at |east you thought
you had learned it. You couldn't quite renmenber it, but it
seened as if it was on the tip of your tongue. Such experiences
of fer a nunber of helpful hints about how information is stored
and retrieved.

Feature 4 describes studies on the tip-of-the-tongue
phenonenon. These experinments suggest that words are stored in
terms of their features, including the first and |last letter,
and al so, perhaps, by the nunber of syllables that they have.
Sound is nore inportant than neaning. One of the nost effective
cues that can be given as a hint to soneone who is trying to
recall a word is another word that rhynmes with it.

Feature 4

WHAT | S
“A LI GAT- VEI GHT UMBRELLA USED AS A SHADE FROM THE SUN'?

The "tip of the tongue" phenonenon (called TOT for short)
occurs when you cannot quite recall a famliar word, yet you can
recall others of simlar formand neaning. Reading the
definition of a word to people who may be famliar with it
results in one of three responses: (1) they know the word; (2)
they don't knowit; or (3) they tell you it's on the "tip of
their tongue."

I n one experinent people were read definitions of words
i ke the one in the headi ng above. These "target words" that
t hey defined occurred between one and four tinmes per four
mllion words in print—+ecogni zabl e as words, perhaps, but
hardly in one's active vocabul ary. People who said they had
such a word on the tip of their tongues were asked a nunber of
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questions: How many syl |l abl es does the word have? What is its
first letter? Wat are sone words that sound like it? Finally,
they were asked to |ist sone words that were simlar in nmeaning.

When guessing the nunber of syllables in the target word,
participants in the TOT state were correct nore than 50 percent
of the tinme for words of one to three syllables. Even nore
amazing, the initial letter was guessed accurately 57 percent of
the tine! (There may be one to five syllables but there are 26
letters In the al phabet.) Participants in the TOT state were
nore than twi ce as accurate in their sound-alike guesses as they
were in their mean-the-sane-thing guesses.

These results suggest that when a word is stored in our
menory, its features are anal yzed. Features such as the
begi nni ng and end of the word are stored first, probably al ong
with the nunber of its syllables. Wth this nuch information,
when participants start trying to think of the correct answer,
they are nore likely to cone up with words that sound alike than
with words that have a simlar nmeaning. The TOT state occurs
when enough features have been recalled to narrow the choices to
only a few words. However, the "I've got it!" experience wl|l
not occur until enough features have been recalled to elimnate
all the other |ikely answers, |eaving only the correct one.

| naccessi ble nenory refers to the apparent forgetting of
previously |earned information. There are perhaps nore theories
and fewer facts about this process than about any other. It
m ght seemthat inaccessibility is a storage problem but
actually it is a problemof faulty retrieval, as we shall see.
However, there seemto be two kinds of events in which
i naccessibility of a nenory takes pl ace.

One cones directly fromthe personality theory of Signund
Freud and concerns an active process of repression. It's al nost
as if we told ourselves to forget sonething. Repression is a
basic concept in Freud' s theory. According to Freud, repression
i nvol ves unconsciously preventing the recall from nmenory of any
event, actual or inmagined, that is unpleasant or threatening.
Successful psychoanalysis may all ow a person to bring back
menories of these disturbing earlier events. CObviously sone
ki nd of active prevention of retrieval would be involved in such
probl enms of retrieval, though the experinental evidence
supporting this theory is scant.

Anot her process involves the use of wong cues in
attenpting to retrieve stored information. Menory nmay be
i naccessi bl e sinply because the organi smdoesn't know the right
cue to use for correct recall. A very sinple exanple wl|l
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illustrate this point. |If you live in Mam Beach, Florida, and
nmeet a new friend at your school who has an address on Collins
Avenue, it will do you very little good to try to drive to that

friend' s house if you only renmenber the nanme of the street.
Collins Avenue starts at the southern end of Mam Beach and
runs north along the Atlantic coast quite a ways towards Fort
Lauderdale. Wthout a street nunber, it would be a hopel ess
task to try to find that friend. Wthout the correct cue for
retrieval fromnmenory, it is an equally hopel ess task to attenpt
to recall the information. Mich work remains to be done before
psychol ogi sts can fully explain the inportance of cues for
retrieving informati on from nenory.

USI NG PSYCHOLOGY: Studying for Retrieval

If you' ve used your skills in learning, to conplete the
I nput and storage processes correctly, you should have no
trouble with output, or retrieval. Successful output neans
bei ng able to answer questions correctly. To do so, you need to
be able to retrieve the informati on you have | earned and stored.
El sewhere in the chapter we asked you to wite your responses in
the formof a first, second, or third association to each of 20
stinmulus words with your answer sheet folded top to bottomin
thirds. You were to store the sheet with your answers cover ed.
Now -- without |ooking at your original answers, retrieve the
sheet. On the mddle panel wite down as many of your origina
responses as you can renenber. Spend no nore than a couple of
m nutes recalling your answers. Conplete this task before
readi ng further.

Now, | ook back at the original stimulus |ist wthout
| ooking again at either the first or second panel. Using the
original stimulus list, wite on the third panel as many of your
original responses as you can renenber. Again, take no nore
than a couple of minutes to conplete the third panel. Do it
now, then return to your readi ng here.

Finally, check your accuracy on both panels two and three,
using the words you wote on the first panel as your "Answer

key." On Panel Two, nost of us are lucky to recall 8, let alone
10 or 12 of our responses. Essentially no one recalls all 20
wi t hout aided recall. Yet, your perfornmance on Panel Three

shoul d be very close to perfect. Wwy? First, the responses you
were asked to supply were your own; they were personally

rel evant. Second, just as occurs with pre-Ilearned menonics, by
supplying you with the stinmulus ternms -- what was your first
association to precious stone? -- the |ist serves as a nnenonic
for you. Al you have to do is supply the response. Al 20
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responses were in there; you just had trouble cueing your recal
properly.

The point shoul d be obvious: Under proper conditions of
i nput and storage, retrieval of information is both easy and
accurate. Massed practice, or cramm ng, imredi ately before a
test is bad for several reasons: (1) It creates fatigue. (2) It
overl oads nenory with a | arge anount of information fed into it
in a very short length of time. (3) It creates the conditions
for a great deal of interference -- all the facts tend to becone
very junbled. (4) It greatly increases the |ikelihood (because
of all these other processes) that you will not renenber the
i nformati on when you need it. Finally, it is likely you wll
forget nost of what you crammed shortly after the test -- if
you're lucky enough to renmenber it even that |ong.

One of the few absolute rules in taking a test is that
there are very few absolute rules. Scheduling your tinme during
a test is nost helpful. Surveying the material on the test
before you begin will give you a rough idea of what's com ng.
Then you can organi ze your time accordingly. Answer first the
questions you know, answering them may give you cues for
recal ling other information with which to answer questions of
whi ch you are | ess sure.

Finally, a test should always be a | earni ng experience.
Even if you flunk an exam you should go over your paper to find
out why you failed. Wre you m sreading the questions? D d you
fail to follow instructions? D d you msmark your paper? O,
did you sinply not know the material; worse yet, did you know,
but find yourself unable to retrieve it? Finding the answers
may avoid future failures.

Transfer -- Positive and Negative

Anot her concept that relates to | earning and renmenbering is
that of transfer. Transfer refers to the effects of past
| earning on the ability to learn new nmaterial or tasks. The
Fi gure showed a test of the problens you m ght have if you were
studyi ng both French and German during the sane school term
The probl ens were basically those of negative transfer, or the
hi nderi ng of |earning of one | anguage because of simlar
experience with another |anguage. Properly controlling transfer
can nmake | earning and renenbering an easier task, if the | essons
of transfer are well learned. Let's exam ne the two mgjor kinds
of transfer, positive and negati ve.

There are nmany exanpl es of positive transfer in everyday
life. For exanple: (1) learning to drive a truck or bus after
havi ng | earned how to drive a car; (2) |learning how to use an
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electric typewiter after having learned to type on a manual
machine; (3) learning to fly an airplane after having practiced
on a flight sinmulator and so forth. |In each case, the first
task hel ps the person learn the basics of the second task, as
suggested in the Figures; the transfer effect is positive.

Are there general principles that m ght help us predict
whet her transfer is likely to be positive or negative? Yes,
because nost tasks can be analyzed into the stinmuli and
responses that go with them You get the nobst positive transfer
when famliar stimuli fromone task are again present in the
second, or transfer, task when famliar responses are again to
be | earned. For instance, if you are learning to play the
pi ano, all of your practice prior to today m ght be viewed as
Task 1. Task 2 occurs when you sit down today to practice.
Qobviously, transfer will be nbst positive since famliar stinuli
(the sane piano and the sanme piece of nusic) are again being
paired with famliar responses (all the notions involved in
pl ayi ng the piano that you' ve al ready |earned).

Positive transfer will also occur if old responses nust be
associated with new stinmuli. At the start of the 1974 season
the National Football League noved the goal posts ten yards
further back fromthe goal Iine to the ends of the goal zones.

The first year follow ng that change, the | eague's statistics
i ndicated that fewer field goals were kicked (which was the
reason the change was nmade), but the accuracy at each di stance
fromthe goal posts was unchanged. The sane ol d responses
i nvolved in kicking the football were still required of the
pl ace ki cker, but these responses were sinply paired with new
stimuli (goal posts ten yards further back than they had been in
prior seasons).
: If you are expected to |learn
new responses to old stinuli,
however, the result is very
likely to be negative transfer,
as illustrated in the Figure.
Think about it. If you have a
carpool of two friends and
yoursel f driving to school
everyday, what happens if the
three of you suddenly decide

to start giving a ride to a fourth nutual friend? Each norning
whoever is the driver is suddenly faced wth having to make new
responses to the sane old stimuli -- he or she nust renenber to
pick up that fourth person. Until the new responses are

| earned, that fourth person had better have another way to get
to school. Any negative transfer in the driver's responding
means the fourth person is without that ride! Requiring new
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responses to famliar (old) stinuli usually produces negative
transfer. The sane result -- negative transfer -- occurs if you
break up with a significant other, especially if the other
person initiates the break-up. Fornerly, he/she elicited snmles
and approach behavior. Now you're supposed to keep your

di stance, not call, and forget about himher. 1It's very
difficult to do because the old stimuli are now supposed to
elicit new responses; again, it's negative transfer.

Finally, and nost briefly, if the stinmuli and responses in
the second task are both brand new, then no transfer will occur.
How could it? Wth no prior experience with either the new
stimuli or the responses to be |learned, no transfer is possible.

Al'l of your education and training is based on the prem se
that you will be able to transfer successfully your experiences
in college to the outside world after graduation. Wthin the
limts of its budget, your college attenpts to nmake your
cl assroom and | ab experiences as simlar as possible to the
real -life situations you will encounter in your future world of
wor K.

REVI EW QUESTI ONS

TYPES OF MEMORY
1. Nane three different kinds of nenory. How are they
rel at ed?
2. What are three nethods used to test the anount of
information that is renenbered?
3. Is the speed at which information is learned related to
how long it is renmenbered? Support your answer.

PROCESS OF REMEMBERI NG

1. Nanme the three steps in the total process of |earning and
remenberi ng

2. \Wat aspects of the learner and the | earning situation

affect how quickly and well material is |earned?

3. Wiat aspects of the material affect how quickly and how
well it is |earned?

4. Nanme three processes that may cause forgetting.

| NTERFERENCE
1. Explain proactive and retroactive interference.
2. Define and give exanples of positive transfer and
negative transfer.
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ACTIVITIES

1. Using a deck of 3" X 5" index cards, you can create a
denmonstration of the existence of the sensory store. Use a
stack of 24 cards; copy letters and nunbers onto the eighth card
as shown in the Figure.

This will be your stinmulus card. Mke one of simlar
format for each trial, but alter the letters for each trial
Al so make three cue cards |like the right card in the figure that
have just two arrows pointing at the |location of the top, the
m ddl e, or the bottomrow of synbols. By varying how many cards
conme between the stimulus card and the cue card, you can vary
the retention interval for the stimulus letters. Practice until
you can hold the cards firmy in one hand and "fan" the other
end so that the cards flip past one at a tine at a fairly steady
and very rapid rate. Now find sone friends and try it out
(always with the stinmulus card in Position 8), first placing the
cue card in position 9 (zero-second retention), the second tine
in Position 16 (one-half-second retention) and the third tinme in
Position 24 (one-second retention). Can your friends recall the
i ndi cated row correctly? 1Is their recall better with shorter
retention interval s?

2. In order to test the linmts of short-term nmenory, read
to soneone (or have themread to you) the followng |ist of
nunbers: 347; 8156; 54921; 607043; 2859610; 92845036;
734196528; 8405396172; 18472943065; 657413298014. Each
series should be read at an even rate of one per second in a
nonot one. After the series is conpleted, the person reading the
nunbers shoul d nod his/her head. Then (and only then!) wite
down what you renenber, or have your friend do so. Tally the
nunber of correct nunbers they (you) have recalled with al
nunbers in exactly the correct order. How good is your/their
short-term nenory?
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3. Using a set of 3" x 5" index cards, you should be able
to repeat the original experinments on short-term nmenory for
i ndividual |etter sequences. For each test, create a deck of
cards as follows: Card #1 -- blank, Card #2 -- three letters
printed, Card #3 -- three-digit nunber, Card #4 -- blank, Card

#5 -- "Recall." Tap your finger once a second while view ng your
watch to relay the tinme. To gather data, place your participant
in front of you and indicate that you will flip over the cards

in your hand one at a tinme. He/she is to read out |oud the
three letters, then read out |loud the three nunbers, then --
once a second -- subtract three fromthe nunber first read and
repeat the result out loud. Use stinmuli such as RAK, GUL, HV,
BEC, LOQ Dz, YEF, JAT, KUR, M, NAH, PEM SIL, VOP, and CUW
when neking cards for Position #2. Using the 15 stimuli,
randomy assign three stimuli to be renenbered for 0, 4, 8, 12,
and 16 seconds. For each trial, flip over the first four cards,
once a second, and then tap your finger once a second for the
required interval. Then, flip over the last "recall" card and
record your participant's response. Wen done cal cul ate the
average recall for each interval and plot your results on a
graph with seconds on the X-axis and percent recalled on the Y-
axis. Wuat did you find?

4. How much easier it is to learn high inmagery itens than
|l ow i magery itens? To find out, place each of the itens in
Lists Il and IV (found in The Rol e of Association Value section
of this chapter) on a single card. Arrange the cards for List
Il in a particular order, and sit down opposite a friend who
w ||l be your participant. Explain how a serial-Iearning
experinment is conducted and then proceed to flip each of the
cards in front of hinfher at the rate of one card every two
seconds. Starting the second tine through the |ist, ask himher
to guess what word will cone next. Sinply record the nunber
he/ she guesses correctly on each trial (taking as little tine as
possible to do so) and then repeat the trial, being careful not
to change the order of the cards!

Using different participants for each list, how nmany trials
does it take to learn List 111? List IV? Wat can you concl ude
about the value of high-imagery in |earning words?

5. At sone point you may have visited a psychol ogy
| aboratory at your college or university. |f not, now nmight be
a good time to seek out such a | ab at your own school. [|f any
faculty or graduate students at your institution are conducting
experinments in learning or (especially) nenory, wite a brief
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summary of the experinental design used and any concl usi ons
reached.

| NTERESTED | N MORE ABOUT REMEMBERI NG?

LUCAS, J. & LORAYNE, H (1975). The Memory Book.
Bal l antine. A fornmer star basketball player and a renowned
nmenory expert discuss tricks and techniques for |earning quickly
and recalling correctly vast anmounts of information.

LURIA, A R (1968). The Mind of a Mnemonist. Basic
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man who coul d renenber anything he wi shed for any | ength of
tinme.

MORGAN, C. T. & DEESE, J. (1969). How to Study, 2nd ed.
McGawHi Il. Two experinental psychol ogists apply the
principles of their discipline to the task of effective
studyi ng. Many hel pful suggestions for organizing study space
and tine.

ROBI NSON, F. P. (1970). Effective Study, 4th ed. Harper &
Row. A classic book for inproving study techni ques. Contains
expl anati ons and exerci ses concerning the SQBR net hod.

TARBY, R M & MAYER, R E. (1978). Foundations of
Learning and Memory. Scott, Foresman. |ncludes both animal and
human | earni ng concepts. Broad coverage but heavy readi ng.
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