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THE EFFECT OF ITEM DISTANCE ON OBGANIZATION IN

THE FREE RBECALL OF WORDS

The study of human memory has proven to be one of the
most fruitful subjects of psychological research., Since the
early work of Ebbinghaus (1913), the study of memory has
gained in impetus to the point where it is now of major con-
cern to the psychologist interested in verbal learning. One
phenomenon of memory which has recelved extensive investiga-
tion is clustering (Bousfield, 1953: Jenkins & Russell, 1952),

By studying clustering, psychologists hope to gain know-
ledge of the effect of organization on memory, Bousfield
(1953) is credited with the discovery of clustering (Adams,
1967, Shuell, 1969), That clustering is assumed to provide
some measure of organizational processes in memory 1ls re-
flected in a quotation from Bousfield's (1953) initial paper:

The theoretical significance of this undertaking

derived in part from the assumption that cluster-

ing 1s a consequence of organization in thinking

and recall. If clustering can be quantified, we

are provided with a means of obtalning addlitlional

information on the nature of organization as it

operates in the higher mental processes {(p. 229).

It appears that Bousfield first became aware of cluster-

ing while he and Sedgewick {1944) were studying characteristics
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of sequences of assoclative respoﬁses. In thelr experinment,
Ss were asked to list items in specified categories, e.g.,
animals, birds, and cities in the United States. In their
recalls, Ss tended to respond with sequences of related items.
For example, in listing birds, a sequence of birds of prey
might be listed, and then fcollowed by a sequence of domestic
fowl., Having observed the phenomenon, Bousfield (1953) de~
fined a cluster as ",..a sequence of associates having an

essential relationship between its members Ep. 2293."

Experimental Treatment

With the introduction of clustering, researchers turned
to free recall experinents to provide.them with deta, In
free recall experiments, Ss are free to recall the test itens
in any order they wish. The conventional free vecall experi-
ment consists of two phases: (1) the input phase in which the
test items are presented, and (2) the output phase in which
the test items are recalled. The experiment can be deszsigned
to include one ox more presentations in the input phase, or
one or more recalls in the output phase, or any combination
of these. One researcher (Cofer, 1967) has advocated the
single-presentation condition.as oppoesed to the multi-presen-
tation situation in that “.,..it is more likely toc represent

free recall as it appears in daily life,.. [pp. 184-1857."

Test Materials

The literature on free recall suggests that Ss strive

to structure the test items g0 s to facilitate recall



(Bousfield, 1953; Tulving, 1962}, which is consistent with
Bousfield's (1953) original contention regarding organlza-
tional processes. In free recall experlments utilizing
words, two basic kinds have been used; words may be related
through direct association or on the basls of some concept
category, or words which appear to have no relation whatso-
ever may be used, An exanmnination of approaches to free recall
utilizing both of these categories of relatedness will reveal
the nature of their use as test materials,

Béginning with the second cﬁtegory, words which appear
to have no relation, two major methods of structuring have
frequently been employed. The two methods are based on
elther the serlal position of a word in the input phase of
a list, or on the subjective organization of each individual
S. Murdock (1962) has performed an experiment which 1llus-
‘trates structuring through the serlal position of a word.
In his experiment, Murdock presented lists of words to Ss
which varied in length from ten to forty words per list. 1In
the output phase, Ss tended to recall the words in the follow-
ing order: words presented at the end of the list were recalled
first; vords presented at the first of the lislt were recalled
next; and, words presented 1n the middle of the list were
recalled last, This phenomcenon 1s referred to as the cerial
position effect, '

The second method of structufing apparcntly unrelated

vords, subjective organlization, has been the subject of



L

considerable experimental research., One experimenter (Tulving,
1968) has defined subjective organization as "uninterrupted
sequences of words in the recall protocols corresponding to
a similar sequence in the input list [?. QJ." Tulving ex-
plains that

«sessubjective organization reguires data from

more than a single output phase, but it does not

require that the experimenter know in advance of

the experinment what items are to be grouped together,

It is therefore, applicable to any set of itens,

Measures of subjective organization are de-

fined in terms of the consistency of output or-

ders, either for a single subject recaliing the

same material in two or more output phases or

for a group of subjects recalling the same mater-

1al in at least one output phase. When two or

moxe items occur in close temporal contiguity in

different output phases, they can be thought to

represent elements of a larger S-unit which is

being processed as a unit [p, 17].
The phenomenon of subjective organization has also been re-
ferred to as "chunking," and is wore closely related to the
subject matter of this thesls, clustering, than is the serial
position effect, In clustering, the experimenter utilizes
words which are related to one another. |

In using related words, the experimenter hag at hig dis-
pogal considerable research dats upon which to base his selection
of test materials, The use of related words as test matenrials
has been sspecially prevalent in experiments dealing with
clustering (Bousfield, 1953; Bousfield, Cohen & Whitmarsh,
1958}, The experinenter may also rely upon studies waich have
- been done to determine the most frequent free associates to

common English words (Palermo. & Jenkins, 1964), and upon data
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gathered by Thorndike and Lorge (1944) which show the rela-
tive frequency of occurrence of ordinary English Words.

In deéigning clustering experiments, any of the above
sources would be adequate. However, to draw words from past
clustering experiments would probably permit a better com~
parison of the present study to studles already extanf in the
literature, Also, early research in the area of clustering
has relied heavily upon the studles mentioned above, i.e.,

{Palermo & Jenkins, 1964; Thorndike & Lorge, 1944),

Assoclative Versus Concept Catégory as an Explanation

A review of the attempts to explain clustering will
serve well aé an 1llustration of its development, Two ex-
planatibns have been generated in an atiempt to account for
clustering. The earliest of these was suggested by Bousfield
(1953}, and is based on his use of coﬁceptual categories,

The second explanation 1g based solely on aséociatlve
strength between test words, and has recelved support fronm
several investigators (Jenkins & Russell, 1952; Deese, 1959).
Though both of these explanations have reczived considerable
investigation, neither in theif present form seems capable
of completely accounting for clustering.

Bousficld®s argument for conceptual categories as a
basis for clustering is founded on Hebbts (1949} conception
of the development of superordinate perceptions, Bousfield
originaily believed thet a su@ordinate word from the category

would activate the superordinate of the category, which in



turn would activate other subordinates, For example, the
subordinate trout would activate the superordinate fish,
which in turn would activate such subordinates as salwon,
pexrch, shark, etc., thereby resulting in clustering. To
accept the superordinate concept as an explanation is to
assune the involvement ¢f higher mental processes in
nediating clustering. It 1s perhaps partially for this
reason that other researchers sought & simpler explanation
of the phenomenon, for clustering based only on associative
strength requires no such assumption,

In Bousfield's (1953) initial experiment he used a
list composed of sixty nouns, broken down into four dif-
ferent categories of fifteen words eachi animals, names,
professions, and vegetables, In quantifying clustering,

“he used what he called "repetitions," which were sequences

of two or more words from the same category., After computing
the number of repetitions that could be expected on the basis
of chance alone, Bousfield found that Ss, in their recalls,
produced significantly more repetitions than could be at-
tributed to chance, In a similar study, Bousfield, Cohen,
and Whitmarsh (1958) confirmed Bousgfield's findings.

Jenkins and Russell (1952) were the flrst experimenters
to investigate clustering on the basis of sssociative strength,
In their list, twenty-four pairs of words were used from the
Kent-Rosancff Free Association Test (1910), Each pailr was

made up of a stimulus and its primary response, such as



MAN-WOMAN, The words were.randomly presented, and the Ss
showed a marked tendency to recall the words in the stimulus-
response order. As a more complele check, the occurrence of
both forward (stimulus-response)} and reverse (response-stim-
ulus) associations was computed, It was found that “Reversed
assoclations,...occurred significantly more than chance pair-
ings but significantly less than the forward sequence [p. 82i].“
The mean number of words recalled was twenty-four, and of
these, fifty percent were accounted for by forward and re-
verse éssociatiéns. Though Jenkins and Russell did not deny
Bousfield's explanation on the basis of concept category, they
did imply that hls findings could be accounted for on the
basis of assoclations,

A subsequent study by Deese (1959) ylelded results which
seemed to challenge the concept category hypothesis, while
'supporting the assocliative explanation., In his experiment,
Deese devised an index of associative relatedness which he
called inter-item associative strength (ITAS); he defined
ITAS as, ",..the average relative frequency with which all :
items in a 1llst tend to elicit all other items in the same
list as free assocliates Eb. 305].“ The experiment consisted
of elghteen lists of fifteen worde each, The eighteen lists
were further broken down into six groups of three 1ists each,
and each group contained lists at three levels of IiAS; high
ITAS: low XIAS; and, zero IIAS, in addition, a list nane

was presented with each 1ist, TFor hslf of the Ss, the 1ist



name was relevant to the other words in the list, while for
the cther half it was irrelevant, Deese's results, based on
absolute number of words recalled, are as follows: for each
level of IIAS the mean number of words recalled by the Ss
presented with the Inappropriate list name slightly exceeded
the mean number of words recalled by the Ss presented with
the appropriate list name, and the number of words recalled
correlated .88 with the index of IIAS.

Cofer (1965) feels that Deese's (1959) results are
partiaily responsible for causing Bousfield to shift from a
superordinate to an associative explanation of clustering,
However, both explanations of clustering have continued to
be investigated, A reccent experiment investigating cluster-
ing on the basis of superordination was performed by Under-
wood (1964),

Underwood presented four lists of sixteen words each
Yo the same group of Ss. Lists one and four containéd words
of low inter-item similarity, while lists two and three con-
tained words of high inter-item similarlity; both lists two and
three were further broken down into four items in each of
four concept categories, The results revealed that thirty-
eight percent of the recall protocols showed perfect recall
for the high similarity lists, and only three percent showed
perfect recall for the low simlilarity lists, In diécussing
the resvlis, Underwood stated that

eooIn recall of the high-similarity lists, clustering
was nearly perfect, Only five of the thirty-seven Ss



night be said not to have shown extreme clustering,
The other thirty-two Ss in general produced recall
protocols in which all four items in a category were
recalled together, thern another four, and so on,

The S8s were not told the number of items in the 1list,
yet 1t was c¢lear in many of the protocols that the
S knew there were sixteen items and four instances
of each of four concepts, No S ever gave flve words
from a concept. 1In seventy-four recalls only three
showed a fallure to recall any word from a category.
That is, these three protocols showed perfect or
nearly perfect recall for the twelve units forming
three categories but no recall for the fourth, In
several of the protocols in which fifteen items were
given correctly, a blank space was left for the
fourth item in the category, No S ever wrote down
less than three items from a given category [p. 647,

This combination of findings caused Underwood to conclude
that superordination rather than mere assoclation accounted
for the clustering he obtained., In arguing against an as-
sociative explanation, Underwood observed,

That some relatively free association within the

category might have occurred cannot be denied, but

even this was probably minlmal since relatively.

few intrusions occurred and since a number of pro-

focols showed that the S knew that one more word

was required for a given cluster but none was

given, This fallure in the latter instance could

not possibly be because the § could not think of

another unit that fitted the category: rather, it

indicates a clear editing process Ep. 6573,

Recent experiments in associative clustering have been
largely concerned with words which are not directly related,
For exanple, A elicits B, B elicits C, but A does not elicit
C; A and C are the words presented, Several studleg have
shown that clustering can be predicted on the basiz of the
extent to vhich words elicit comron assoclates. Bousfleld,
Steward, aad Cowan (196%4) suggest that *...clustering in a

categorized list can be predicted better with an index of
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assoclative overlap, that is, the extent to which the words
elicit common responses, than by means of an index of inter-
item associations, that is, the extent to which the items in
the list elicit one another [Shuell, 1969, p. 366]."
IMarshall (reported in Cofer, 1965) performed an experi-
ment to investigate both superordination and association as
they affect clustering, He created six l1lists from a Mutual
Relatedness Index (MR) which is based on all the associations
that any two words of the list have in common., The palrs
of a 1ist, having approximately the same number of assoclates
in common, were at the same MR‘level. Each list contained
six categorized, and six uncategorized (related through
direct assocliatlon) pairs of words, Marshall used six
levels of MR, from low to high, and a different group of
Ss for each MR level, Each list was glven four trials and
clustering was calculated on the basis of repetitions
(Bousfield, 1953). Cofer (1965) explained that the results
indicated that superordination accounted for “,..from twenty
percent to forty percent of the clustering obtained at the
three lowest MR levels, but account for virtually none of it
at the higher MB values {p. 2681)," In interpreting the results,
Marghall heid that superordination and assocliation interacted
in such a way that at the lower MR levels superordination was
significantly superior in facilitating clustering, while at

the higher MR levels, the effect was neutrallzed,
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It appears, therefore, that both association and super-
ordination are at least partially responsible for cluster-
ing, In that a word is likely ﬁo be given as a free assoclate
to a stimulus word, clustering on the basis of association
is likely to result, When words are used which are not
likely to elicit one another as free assoclates bul which
are all members of the same category, clustering on the basis
of superordination is llkely to be obtained, In recognizing
a need to distinguish between these two opposing hypotheses,
Bousfield, Steward and Cowan (1964) have stated, "There is
the question of whether organization of verbal responses can
be explained in terms of relatively sinmple associative con-
nections between words, or whether it is necessary to invoke
an additional princlple such as superordination Ep. 206]. b
In regard to the heuristic value of studying these two
paradigms, Tulving (1968) has concluded, "...The attempts
to distingulsh between assoclative and mediational mechanisms
of clustering, even 1f only to assess their relative effects
in various learning processes are futile in the present state

of the art [p. 191."

Variables Affecting Clustering

The early work in clustering was primarily concerned
with the guestion of associatlion versus superordination as
an explanation, More recently, experimenters have investi-

gated the effects of many different variables upon clustering,.
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Some of the variables include the number of categories
used; exhaustive versus nonexhaqstive categories; single
trial versus multitrial presentation; changes in organiza-
tion and recall as a function of time; and the role of
context (Shuell, 1969). Some of the variables which are
relevant to the present study will be considered here,

Blocked versus random presentation, In blocked pre-

sentation the words belonginglto a particular category are
presented contiguously. For example, all the words of one
categofy are presented before the words of another category.
However, the ordér of presentation of both categorieé and
words within a category can be varied if multitrial pre-
gentation is used. The early studies of clustering used
random presentation, often placing restrictions upon the
number of words from a category that could be presented
together (Shuell, 1969),

In two recent studies, both Dallett (1964) and Puff
(1966) obtained superior recall when blocked presentation
was used.l Dallett found that the two modes of presentation
interacted with the number of categories used, such that tﬁe
greatest difference occurred in the condition in which there
were three words per category. In Puff’s study he presented
lists which contalned either zero, nine, eighteen, or twenty-
seven repetitions, His results indicate that both recall
and clustering are directly related to the number of repeti-

tions presented. A quotation from & recent article by Shuell
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(1969) will illustrate the current position of blocked
presentation:

Blocked presentation is frequently considered to
be more effective than random presentation for
helping the subject perceive the categorized
nature of the 1list, This is thought to be par-
ticularly true for lists comprised of low-
frequency assocliates to the category name angd
for categories with only a few items (lp. 3633.

Cued recall., In cued recall, Ss are provided with cues

which are either related or unrelated to the werds used in
the experiment, The cue may be presented in the output
phase in an attempt to facilitate recall of the words pre-
sented in the input phase. For example, a categorized list
of animal names might be presented, and at the beginning of
the output phase the word ANIMAL would be given as a cue,
It has been found that when Ss are provided with related
cues recall is facllitated (Tulving & Pearlstone, 1966;
Tulving & Osler, 1968),

In a recent study, Tulving and Pearlstone (1966)
demonstrated the effectiveness of cues in faclilitating
recall, The presented Ss with what they called words to
be remeubered (TBR) either in therresence or absence of
category names (cued recall), The category names they used
as cues were high assoclates to the other words in the list,
and were agaln presented to Se in the cued condition at

the beginning of the output phase., The results indicated
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that the cued condition significantly facilitated recall
of the TBR words.

In a subsequent study, Tulving and Osler (1968) inves-
tigated the effect of using words that afe only weskly
assoclated with the TBR words as cues, Ss were presented
with twenty-four TBR words under nineteen different condi-
tions; the different conditions were based on varlous com-
binations of cue presentation, Some of the conditions
which are considered relevant to the present study are as
follows: TBR words were presented and recalled in the
absence of cues; TBR words weré presented and yecalled in
the presence of the same cue; and TBR words were presented
and recalled in the presence of different cues, The results
indicate that the use of cues which are only weakly assoclated
with the TBR words does facilitate recall; cued reccall was
approximately seventy percent higher than noncued recall,
When a different cue was presented in the output phase than
was presented in the input phase, even though it was equally
related, recall was not facilitated,

In another study, Farhard (1967a) investigated fhe
effect of cued recall upon clustering., Her experiment con-
sisted of twe conditions. In one condition, all the words
began with the same letter, and in the other condition all
the words began with a different letter. In the cued condi-
tion, the Ss were iInformed of the alphabetlce nature of the

1ist., Her findings indicated. that cued recall for categorized



15

lists was effective only when fewer than six or seven items
per category were presented,

The von Restorff Effect. Though clustering has not been

concerned with this particular variable, 1t is here considered
because of 1lts relevance te the present sfudy. The von
Restorff effect is simply the tendency of Ss to recall an item
due to 1ts "perceptual uniqueness” in the context of other
items, That this effect will facillitate recall is reflected
in a statement by Deeée, and Hulsc (1967), "It has been known
for a iong time that a unique item in an otherwise homogeneous
series of items will be learned more rapidly Cr, 29le“ An
exanple of the von Restorfif effect would be the condition in
which a series of nonsense syllables are presented in context
with a single meaningful word. In the present study the von
Restorff effect was considered relevant because it mediated

a cued recall situation as previously dlscussed,

Purpose of the Study

The purpose of the present study was suggested by
Tulving in a recent article (1968). Specifically, the
purpcse of the study was to investigate the effect of iten
distance (ID), which is defined as the absolute number of
words separating 2 gsingle item from the other items of the
category, upon clustering of the removed item. The categor-

1zed items were presented in blocked fashion, and the single
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item was removed from the other items of the cluster: zero
words, five words, ten words, or twenty words, The effect
of a second independent variablé, inter-item assoclative
strength (IIAS), was studied so that each ID was studied at
each of three levels of IIAS:s High, Low, and Zero.

The literature on clustering suggests that clustering
increases as IIAS increases (Dzese, 1959)., In the present
study an interaction is expected between the two independent
variables, ID and IIAS, such that Iin the High IIAS condi-
tion greater clustering of the removed word will occur, with
the effect of ID being negligible; and in the Low IIAS con-
dition ID will affect clustering of the removed word so
that as ID increases, clustering ol the removed word will
decrease, In the Zero IIAS condition insignificant clustexr-

ing of the removed word is expected,

Hypotheses

In keeping wlth the theories presented in this section,
and the purpose of this study, the following hypotheses are
made s

(1) It is hypothesized that the probability of the
removed word being recalled contiguously with
another word from the category cluster will bdbe
significantly greater in the High inter-item
assoclative strength conditions.

(2) It is hypothesized that the probability of the
removed word belns recalled contiguously with
another word from the category cluster will
increase as item distance decreases in the Low
inter-item associative strength conditions.
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Design and Subjects

The study involved four 1IDs (zero, five, ten, and twenty)
X three levels of IIAS (High, Low, and Zero). Ss were as-
signed to each of the twelve conditions of the experiment
in blocks of twelve, with one S per experimental condition
per block, The running order of conditions within each block
was determined by a table of random numbers, Assignment to
conditions was on the basis of the Ss' order of appearance
in the laboratory. 58 were run individually., The Ss (N=240)
consisted of students taking courses in psychology at North

Texas State University.

Lists
Words were selected by two methods, To begin with,
thirty~four of the words were randomly selected, and they
were believed to be unrelated to the other words of the lists
in the sense that no single item was given as a free agso-
ciate to any other item according to the Minnesots Word
Association Norms (Palermo and Jenkins, 1964)., However, a
possible artifact oceurred which will be discussed later,
The purpose of these thlrty-Tfour words was to serve as buffer
items (the category cluster was imbedded within these thirty-
four words)}, and at the sﬁme time to alliow for the independent
variable, ID, to be investigated, Since six-word category

clusters were used, during any single input phase there were
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forty words presented, By utilizing relatively long lists
of forty words each, the effect of isolating an itenm from.
the category proper could be studled at different signifi-
cant distanses, These thirty-four random words were used
in all the lists of fhe eXperiment,

There were three different six word category cluéters
used., The category clusters were selected on the basis of
ITAS, In selecting the words comprising the three categoxry
clusters, use was made of lists constrﬁcted for an earlier
experiﬁent by Deese (1959). In his experiment, Deese con-
structed fifteen-word categories using words from the
Minnesota Word Associatlion Norms, His categorized lists
were based on three levels of IIASs High, lLow, and Zero,
The present experiment utilized both his IIAS levels and
portions of his stimulus words, Deese used eighteen fif-
teen~word 1lists which were further broken down inte six
conceptual categories: butterfly, slow, musgic, whistle.
command,; and chalr., Within each category three lists were
constructed based on the three previously mentioned levels
of IIAS., The current experiment used portions of the three
lists which comprised the conceptual category command in
Deese's experiment; =ix words were selected from each of
the three lists, Table 1 shows the thirty-four random words
and three category clusters that were used. There was only
one category cluster used in each list.

In order to study the independent variable, ID, four
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LIST OF RANDOM AND CATEGORY CLUSTER WORDS*

High Inter-item Assoclative Strength

0 Words Away

5 Words Away

10 Words Away

20 Vords Avay

Salt
Whlite
Find
Thirsty
Cheese
Now
Citizen
Command
General
Attention
Qfficer
Soldier
Army
Long
Scissors
Justice
Guns
Sickness
Deep
Cars
Music
Fron
Heavy
Chalr
Although
Wish
Him
Earth
Younger
Afraid
Fasler
Bath
Anger
Jump
Doors
Mutton
Tobacco
Dogs
Priest
Frult

Salt
White
Find
Thirsty
Cheese
Now
Citizen
Comnand
General
Attention
Officer
Soldier
Long
Scissors
Justice
Guns
Sickness
Army
Deep
Cars
Music
From
Heavy
Chair
Although
Wish
Hin
BEarth
Younger
Afraid
Easler
Bath
Anger
Jump
Doors
Mutton
Tobacco
Dogs
Priest
Fruit

Salt
White
Find
Thirsty
Cheese
Now
Citizen
Command
General
Attention
Officer
Soldier
iong
Scissors
Justice
Guns
Sickness
Deep
Cars -~
Music
From
Heavy
Arny
Chair
Although
Wish
Him
Barth
Younger
Afrald
Fasier
Bath
Anger
Jump
Doors
Mutton
Tobacco
Dogs
Priest

Fruit

Salt
White
Find
Thirsty
Cheese
Now
Citizen
Command
General
Attention
Officer
Soldier
Long
Scilssors
Jugtice
Guns
Sickness
Deep
Cars
Music
From

~ Heavy

Chair
Although
Wish

Him
Farth
Younger
Afraid
Easier
Bath
Angexr

Tobacco
Dogs
Priest
Frult

#Underl]

ined words denote category cluster itens,



TABLE 1~-continued
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Low Inter-item Associative Strength

0 Words Away

5 Words Away

10 Words Away

20 Words Away

Salt
White
Find
Thirsty
Cheese
Now
Citizen
Conmand
Head
Direct
Sword
Firm
Change
long
Scissors
Justice
Guns
Sickness
Deep
Cars
Music
Fron
Heavy
Chair
Although
Wish
Him
Earth
Younger
ATrald
Easier
Bath
Anger
Jump
Doors
Mutton
Tobacco
Dogs
Priest
Fruit

Salt
White
Find
Thirsty
Cheese
Now
Citizen
Command
Head
Direct
Sword
Flrm
Long
Sclssors
Justice
Guns
Sickness
Change
Deep
Cars
Music
From
Heavy
Chair
Although
Wish
Him
Earth
Younger
Afraid
Easler
Bath
Anger
Jump
Doors
Mutton
Tobacco
Dogs
Priest
Fruit

Salt
White
Find
Thirsty
Cheese
Now
Citizen

Long
Secissors
Justice
Guns
Sickness
Deep
Cars
Music
From
Heavy

Although
Wish
Him
Earth
Younger
Afrald
Easier
Bath
Angenr
Jump
Doors
Mutton
Tobacco
Dogs
Priest
Fruit

Salt
White
Find
Thirsty.
Cheese
Now
Citizen
Command
Head
Direct
Sword
Firn
Long
Sclssors
Justice
Guns
Sickness
Deeap
Cars
Music
From
Heavy
Chair
Although

. Wish

Him
Earth
Younger
Afraid
Fasier
Bath
Anger
Change
Jump
Dooxs
Mutton
Tobacco
Dogs
Priest
Fruit




TABLE 1.-continued

Zero Inter-item Associative Strength

Fruit

0 Words Away 5 Words Away 10 Words Away 20 Words Awey
Salt Salt Salt Salt
White White White White
Fingd Find Pind Find
Thirsty Thirsty Thirsty Thirsty
Cheese Cheese Cheese Cheese
Now Now Now Now
Citizen Citizen Citizen Citizen
Command, Command Command. Command
Oven Oven Oven Oven
Fight Fight Fight Fight
Shed Shed Shed Shed
Class Class Class Class
Add long _ Long long
Long Scissors Scissgors Scissors
Scissors Justice Justice Justice
Justice cGuns Guns Guns
Guns Sickness Sickness Sickness
Slckness Add Deep Deep
Deep Deep Cars Cars
Cars Caxrs Mugic Music
Music Music From From
From Fronm Heavy Heavy
. Heavy Heavy Add Chair
Chair Chair Chair Although
Al though Al though Although Wish
Wish Wish Wish Him
Him Him Him Earth
Earth Earth Eaxrth Younger
Younger Youngerx Younger Afraid
Afraid Afraid Afraid Easier
Basier Fasier Easier Bath
Bath Bath Bath Anger
Anger Anger Anger Add
Jump Jump Jump Jump
Doors Doors Doors Doors
Mutton Mutton Mutton Mutton
Tobacco Tobacco Tobacco Tobacco
Dogs Dogs bogs Dogs
Priest Priest Priest Priest
Fruit Pruit Fruit
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distances which the single itemn was removed from the category
proper were selected, Distances were the following: zero words away,
in which all the items of the category were presented con-
tiguously; five words away, in which five of the category
items were presented contiguously (hereafter identifiled sas
the category propgr) and five buffer words intervened between
the removed word and the caltegory proper; ten words away, in
which ten buffer words intervened between the removed word
and the category proper; and twenty words away, in ﬁhich
twenty.buffer words intervened between the removed word and
the category proper., These four ID conditions were presented
at each of the three IIAS levels. Abttention is called to a
possible artifacf in the experiment, which is discussed below,
It is noted here because of the influence it may have had on
the intexpretation of ID effects.

A possible artifact occurred in that one of the thirty-
four buffer words, GUNS, was discovered to be related to the
six words of the category cluster. Incluslion of the word
was accldental, and it was not realized that it was strongly
associlated to the cluster words until the end of dafa collec~
tion., Since it 1s an associate to the six words of the
category cluster according to the Minnesota Word Association
Norms (Palermo and Jenkins, 1964), it was designated as an
additional category member. Because this alteratioﬁ.was
necessary, bthe nature of the lists was changed in two ways:

the four distances, as originally concelved, were changed
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in light of the position in the list of the new category
menber; and the ratio of category to buffer words was chahged
from 6134 to 7133,

As a consequence the ID for each condition was recalcu-
léted in the following marmmer: the number of words 1nterven1ng
between the removed word and each word of the category was
totaled and then divided by the number of category itens,
minus one, to yleld an average distance, Since the word
GUHNS was always three words away from the last word of the
categofy proper, the revised distances were consistent
throughout, The following exaﬁple will serve to illustrate
the nethod used to arrive at the revised IDs: in the five
words avay condltion, the number of words which intervene
between the removed word and the category meubers afe one,
five, six, seven, eight and nine, which, when totaled and
averaged, yield a distance measure of 6.00. Therefore,
the revised IDs are as follows: zero words away becomes 2,17
words avway; five words away becomes 6.00 words away; ten
words away becomes 11,00 words away; and twenty words away
becones 21,00 words away. Even though the actual IDs do not
correspond to those intended they will continue to be iden-
tified by their original values, i.e., zero, five, ten and

twenty words away.

Apparatus

The words comprising the twelve lists were all presented

through a Wollensak 3M tape recorder (model number 1520),
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It was necessary for each § to recall the removed word in
order to study ID, Therefore, a technique was introduced
to satisfy this requirement. An electric light bulb was
flashed quickly on and off to signal) the presentation of
the removed word. The light flash occurred during the in-
terval separating the removed word and the word presented
lunediately before the removed word, Each S was instructed
to be sure to remember the word immediately following the
light flash, in order to insure its recall iﬁ the output
phase, The apparatus used to signal presentation of the
removed word consisted of an electrice 1ight bulb attached
to a wooden box, The wooden box was nineteen and one half
inches long, twelve inches wide, and eight and one helf
inches deep, The light was attached at the center of the
base of the box and was placed in a position facing the
8., The light was operated by a string which was concealed

frowm the S in order to prevent any distraction to the g,

Procedure
Upon reporting to the experimental situation, each §
was gilven the following instructions:

Soon you will be presented with a long list of
words, JYou are to listen carefully and try to
remember each word, I will let you know when
the last word has been presented, At that tine,
begin writing as many of the words as you can
remenber, You may recall the words in any oxrder
you wish, At some point during the presentation
of the list, a light will flash on and off one
time, Plcase try your best to remember the word
which follows immedliately after the light flash.
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On your desk you will find a sheet of paper,

Please £111 up the left column of the paper

first, When I turn on the tape recorder you

will hear a tone, and five seconds latexr the

first word will be presented. Remember, it

mekes no difference in what order you recall

the words. Are there any questlons?

At this point, if there were no questlons, the experliment
began, It required about five minutes to collect the data
on each 8.

The words were spoken in a monotone voice, and wWere
presented to the Ss in a single input phase and were re-
called in a single output phase. The rate of presentation
was three seconds per word, which is consistent with past
experimental work dealing with clustering {(Bousfield, 1953;
Bousfield, Cohen and Whitmarzh, 1958). In all conditlons

of the experiment, the category proper preceded the removed

woxrd in the list,

Results

Because of the failure of several Ss to recall either
the removed word or any other word from the category cluster
in the low and Zero IIAS conditions, the original primary .
purpose of the experiment, in?estigating three IIAS levels X
four IDs azs they affected clustering of the removed word, had
to be abandened, It was decided that a two-~dimensional
analysis of varisnce wlth unegusl cell frequencles was lnap-
propriate gince the uneqgual cell freguencies varied system-

atlically with IIAS. However, all of the $s in the High IIAS
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condition recalled the removed word and at least one other
word from the category cluster, making investigation of the
effect of ID on clustering of the removed word in the High
IIAS condition possible with a simple anélysis of variance,
Clustering of the removed word is defined as recalling the
remofed word contiguously with any other word from the

cluster. An inspection of Table 2 shows that signiflcant
TABLE 2

' SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR
CLUSTERING OF THE. REMOVED WORD

Source of Variation ar Mean Square F
Between Methods 3 18,35 2 0k
Experimental Error 76 7.51

results were not obtained, F(3,76)=2.74, p?.dS. The means

and standard deviations are presented in Table 3,
TABLE 3

MEANS AND STANDARD DEVIATIONS FOR
CLUSTERING CF THE REMOVED WORD

D

0 5 10 20
High ITAS
Mean 2.40 3,05 .95 2,90
SD 2,74 3.29 1.53 2.79
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A number of other measures for which data for all Ss
and conditions of the experiment were avallable were also
analyzed: clustering of the categorized items, number of
cluster words recalled, and the total number of words re-
called, The effect of ID and IIAS upon each of these three
dependent varlables was analyzed in a separate three (1148)

X four (ID) analysis of variance,

Clustering of the Categorized Items

Clustering of the designated cluster items (RR) was
determined by the nuuber of category clusters that occurred,
For example, 1if COMMAND, ARMY, and GENERAL are recalled con~
tiguously, COMMAND and ABMY 1s one cluster, and ARMY and
GENERAL is another cluster. The sumpary of the analysis of
variance of the RR data is presented in Table 4, and the
“means and standard deviations are presented in Table 5., The
analysis of variance indlcates that there was a significant
effect due to ID, F(3,228)=2.60, p{.05. IIAS also produced
a significant effect on RR, F(2,228)=4,61, p<.,01. The inter-

action effect was not significant, F(6,228)=2.10, p>.05.
TABLE 4

SUMMARY OF ANALYSIS OF VARIANCE FOR RR

Source of Variation ar MS F

A (ID) 3 - 1,83 2,86%%
B (1148) 2 46,38 72,16%%
Within Cells 228 b4
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TABLE 5

MEANS AND STANDARD DEVIATIONS FOR RR

1D
0 5 10 20
High IIAS
Mean 1.20 1.30 2,10 1.75
SD 1,02 1.00 94 1.26
Low IIAS
Mean .20 .25 .30 .30
SD .68 . 54 64 A6
Zero ITAS
Mean .20 .30 A0 .30
SD A0 .64 .73 .51

A Newman-Keuls test was done to determine which ID
treatment means were significantly different, The Newman-
Keuls test indicated that a significant difference, p{.05, was
obtained only between the zero words avay (X=10.67) and ten
words away (X=18.67) conditions, A second Newman-Keuls test
indicated that significant differences, p<€.01, existed be-
tween the High IIAS condition (X=31.75) and both the Low
(%=5.25) and Zero (X=5.50) IIAS conditions, while the dif-
ference between the Low and Zexo ITAS conditions was not A

gsignificant,

Number of Cluster Words Recalled

The nunber of designated cluster items recalled (NC)
was also analyzed in a three X four analysis of varlance,

The summary of the analysls of variance of the NC data is
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presented in Table 6, and the means and standard deviations

in Table 7, As can be seen in Table 6, the only signifi-

cant effect was due to IIAS, F(2,228)=4,61, p<.01.

Neither

the effect of ID, F(3,228)=2.60, p».05, nor the interaction

TABLE 6

SUMMARY OF ANALYSIS OF VARIANCE FOR NC

Source of Variation ar MS F
A (ID) 3 1,60 1,38
B (IIAS) 2 48,66 B1,95%%
AB 6 1.37 1,18
Within Cells 228 1.16
TABLE 7
MEANS AND STANDARD DEVIATIONS FOR NC
ID
0 5 10 20
High 11AS
Mean 3,50 3.45 4,00 4,00
Sb 1.07 1.02 1.00 1,18
Low IIAS
Mean 2,15 2,40 2.25 2.65
SD .91 .58 1.48 .91
Zexro IIAS
Mean 2.20 2,60 2,70 2,15
SD .98 1,02 .27 .96
effect, F(6,228)=2.10, p¢.05, was significant, A Newman-

Keuls test indicated that a significant difference, pg.01,
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occurred between the High (I=74.75) and low {(X=47.25), and
High and Zero (X--48,28) IIAS conditions, while the difference

between the Low and Zero IIAS conditions was not significant,

Total Nuumber of Words Recalled

The total number of words recalled (R) was also analyzed
in a three X four analysis of variance, The summar& of the
analysis of variance of the B data is presented in Table 8,
and the means and standard deviations are shovm in Table 9,
The analysis of variance indicates that neither ID, F(3,228)-
2,60, pd.05, nor IIAS, F(2,228)=3.00, p>.05, nor the inter-
action between ID and ITAS, F(6,228)=2.10, p».05, was sig-
nificant, A‘summary of the above detailed results is

presented in Table 10,
TABLE 8

SUMMARY OF ANALYSIS OF VARIANCE FOR R

Source of Variation df MS F
A 3 11,44 .87
B 2 35,29 2,69
AB 6 19,71 1.50
Within Cellis 228 13.14
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TABLE 9

MEANS AND STANDARD DEVIATIONS FOR R

ID
0 5 10 20
High IIAS
Mean 14,60 12,45 13,10 11,85
SD 3.72 2,77 3.56 3.40
Low IIAS
Mean 11,15 11,85 11,60 12,15
8D 3,09 3.15 3.79 3.97
Zero I1JAS
Mean 12.55 13.3 11,05 11,70
SD 4,19 3.95 2.96 3.59
TABLE 10

SUMMARY OF RESULTS

Clustering of the Removed Word

Independent Variable
ID

Level of Significance

Nonsignificant

Batlo of Repetition

Independent Variable

1D
I1AS
Interaction

Level of Significance

.05
.01
Nonsignificant

Number of Cluster Words Recalled

Independent Variable

ID
1TAS
Interaction

Level of Significance

Nonsignificant
.01
Nonsignificant

Total Number of

Vords Recalled

Independent Variable

D
IIAS

Level of Signiflicance

Nonsignificant
Nonsignificant

Interaction

Nonslignificant
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Discussion

The results indicate that, at least in the High IIAS
condition, ID digd not signifioaﬁtly affect clustering of
the removed word, However, ID was found to affect RR, and
IIAS was found to affect both RR and NC,

Of the four IDs (zero, five, ten and twenty words away),
the only significant difference between ID treatment means
was found to exist between zero and ten words away, with the
ten words away condition producing slignificantly superior
RR., This effect of ID on RR was due primarily to the High
ITAS condition. The effect of ID on BR may be explicable by
noting that the removed word appears to function as a cue
which facilitates RR. The abllity of cuelng to effectively
facllitate recall has been demonstrated in earlier work
(Tulving and Pearlstone, 1966; Tulving and Osler, 1968),
Tulving et al presented Ss with a related cue word at the
beginning of the output phase, Thelir results indicated that '
the Ss who were presented wlith a cue word produced signifi-
cantly greater recall than the Ss who were not presented with
a cue word, In regards to RR, it seems feasible to contend
that, especlally in the High IIAS condition, the Ss were
reminded of the categorized nature of the 1isfs by the pre-
sentation of the cue (removed) word, The removed word perhaps
sexrved to activate a superordinate cluster name, resulfing

in superlior recall of the items belonging to the cluster,
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It appears that there 1s an optimal distance for a
removed word to facllitate RR. The present results indicate
that this distance is somewhere around six words away. An
inspection of the structure of the experimental lists will
reveal that there are, essentially, three ID conditions:
the removed word is very close to another cluster word, the
removed word is mbderately close to another cluster word,
or the removed word is far away from another cluster word.
In the zero and five words away conditions, the removed word
1s elther zero or one word away from another cluster word
(due to the position of the word GUNS), In the ten words
awvay condition, the removed word 1is six words away from
another cluster word., In the twenty words away condition,
the removed word is sixteen words away from another cluster
word. ‘

The following tentative explanation 1s offered in an
attempt to account for the superior RR produced by the
moderately close ID condition, In the twenty words away
condition, the sixteen intervening words are beyond the
average human memory span (Miller, 1956). Therefore, the
Ss in the twenty words away conditlion may have experienced
more Aifficulty in recognizing the relation between the
rexoved item and the temporally distant other cluster items
than the §§ in the ten words away conditlon., In the zero

end five words away conditions, since the removed word was

presented very close to the other cluster werds, the Ss may
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have switched thelr attention, expecting another Eluster
of words to be presented. In the ten words away condition,
the six words that set the removed word off from the nearest
cluster word provide enough of a gap to give the removed
item a unique enmphasis, Whatever is the cause of this
phenomenon, however, the results indicate that a related
word can serve effectively as a cue for the recall of a
cluster in the input phase as well as in the output phase.

The effect of High IIAS upon ER and NC closely replicate
earlier results obtained by Deese (1959}, In his experiment,
however, Deese obtained significantly greater recall for Low
IIAS over Zero IIAS, 1In the present experiment a signifi-
cant difference was not obtained between Low and Zero 1IAS,
This result is probably due to The fact that, in the present
experiment, only seven of forty words are related in. each
list, while in Deese's experiment all of the fifteen words
in each list were related,

Neither ID nor IIAS significantly affected R, That
IIAS did not significantly affect R is a surprising result
in the light of past experimental work. Deese (1959) found
that IIAS correlated ,88 with recall, This result may also
be dque to the fact that only seven of forty words were re-
lated in the lists of the present experiment, while all of
the Tfifteen words of Deege®s ligts were related, Miller

(1956) hypothesized that Ss can recall only a limited number

of units, and that an increase in recall over successive
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trials reflects the increasing slze of each individual unit,
In the High IIAS 1lists, the seven categorized items should
have been processed as a single unit, Had this phenﬁmenon
occurred, the Ss in the High IIAS condition should have re-
called more words than the Ss in the Low or Zero IIAS conditions,
This is true since the seven categorized items in the'High
TIAS condition should have been processed as a single unit,
while the seven designated category items in the Zero IIAS
condition should have been processed as seven units, Thus,
the Hiéh ITAS condition should have provided a reduction in
the mnemonic load for the Ss since they were required to
remember fewer chunks than in the Zero or Low IIAS conditions,
There 1s, however, no evidence of any such facilitating factor
operative in the present study. BRemenbering items was ep-
parently just as difficult when the list had a High IIAS
cluster in it as when a Low or Zero IIAS clustver was con-
tained in it,

In summary, the present study was designed to investil-
gate the effect of removing a cluster item, during the input
phase, upon the clustering of the removed word during the
output phase, Four different distances the word was removed
(ID) were studied at three levels of inter-item assoclative
strength (IIAS). Since a nuxber of the Ss falled to remember
items from the cluster, the effect of ID on clustering of

the removed word could only be studied in the High IIAS condition,
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A simple analysls of varliance indicated that the effect of
ID was not significant,

Three X four analyses eof variance were also performed
on each of three other dependent variables: clustering of
the categorized items (RR}, recall of the categorized items
(NC), and the total number of words recalled (R), For the
dependent variable, R, nelther ID, IIAS, nor their inter-
action produced a significant effect. The effect of IIAS on
both RR and NC was significant, while ID significantly af-
_fected;only RR. The effect of IIAS on RR and NC closely
duplicate results obtalined in earlier experimental work.
The effect of ID on RR appears to be an instance of facilli-
tation by a cue in the input phase, Previons experimentzl
work indicates that a cue word presented in the output
phase facilitates recall., Possible reasons for the ob-

"tained results have been dliscussed,



37

References

Adans, Jack A., Human Memcry. New York: MeGraw Hill Book.
Company, 1967,

Bousfield, W. A., The occurrence of clustering in the recall
of randomly arranged assoclates. Journal of General
Psychology, 1953, 49, 229-240,

Bousfield, W. A,, Cohen, B, H., and Whitmarsh, G, A., Asso-
clative clustering in the recall of words of different
taxonomic frequencies of occurrence, Psychologlcal
Reports, 1958, 4, 39-4%,

Bousfield, W, A,, and Sedgewlick, An analysis of sequences
of restricted assoclative responses, Journal of General
Psychology, 1944, 30, 149-165,

Bousfield, W, A,, Steward, J, R,, and Cowan, T, M, The use
of free assoclaticnal norms for the prediction of clus-
teﬁing. Journal of General Psychology, 1964, 70, 205-
214,

Cofer, Charles N, On some factors in the organizational
characteristics of free recall, American Psychologist,

Cofer, Charles N, Does conceptuzl organization influence
the gmount retained in immediate free recall? In B.
Kleinmuntz (Ed.), Concepts and the struchure of memory.
New York: John Wiley and Sons, 1967, 181i-21L,

Dellebtt, K. M., Number of categories and category inforwation
in free recall. Journal of Experimental Psychology,
1962‘]" @, 1"'12- .

Deese, J. Influence of inter~item associative strength upon
immedlate free recall, Psycholiogical Reports, 1959, 5,

305-312,

Deese, J., and Hulse, S, H., The psychology of learning.
New York: MeGraw-Hill, 1967,

Earhard, M., Cued recall and free recall as a function of
the runmber of items per cue, Journal of Verbal Learning

and Verbal Behavior, 1967, 6, 257-263. (a)

Ebbinghaus, H., Memoxry: A contribution to experimental psy-
chology, (Trans., by Ruger and Bussenius.) New York:
Teachers College Press, 1913,




38

Hebb, D. 0., The organlzation of behavior., New Yorks: John
Wiley and Sons, 19549,

Jenkins, J. J., and Russell, W, A., Assocliative clustering
during recall, Journal of Abnormal and Social Psychology,
1952, 47, 818-821,

Kent, G. H,, and Hosanoff, A, Jey A study of associatlion in
insanity. American Journal of Insenity, 1910, 67, 37-
96, 317-390.

Miller, G, A,, The magical number scven, plus or minus twos
Scome limits on our capacity to process information,
Psychological Review, 1956, 63, 81-97,

Murdock, B, B,, Jr., The serial position effect of free recall.
Journal of Experimental Psychology, 1962, 64, 482-488,

Palermo, David S., and Jenkins, James J., Word assoclation
norms, Minneapolis: University of Mimnesots Press, 1964,

Puff, C. R., Clustering as a function of the sequential or-
ganization of stimulus word lists, Journal of Verbal
Learning and Verbal Behavior, 1966, 5, 503-500.

Shuell, Thomas J., Clustering and organization in free recall,
Psychological bulletin, 1969, 72, 353-374,

Thorndike, E. L., and Lorge, 1., The teachers word book of
30,000 words., New Yorks Columbia Unlversity, Teachers
College, 1944,

Tulving, E., Subjective organization in free recall of “unre-
lated" words. Psychologlical Review, 1962, 69, 344-354,

Tulving, E., Theoretical issues in free recall, In T, R.
Dizon and D, L, Horton (Eds.), Verbal behavior and gen-
eral behavior theory. BEnglewood Cliffs, N, J.s Prentice-
‘Hall, 1968,

Tulving, E.,, and Osler, S,, Effectiveness of retrlieval cues
in meuwory for words, Journal of Experimental Psychology,
1968, 77, 593-601,

Tulving, B., and Pearlstone, Z,, Avallability versus accessi-
bility of infoxwation in memory for words, Journal of
Verbal Learning and Verbal Behavior, 1966, 5, 381391,

Undexrwood, B. J., The representativeness of rote verbal learn-
ing, In A, W. Melton (Ed.), Categories of human learning.
New York: Acadenic, 1964,




