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Preface

The project covered fin this final report comprised a
series of seven experiments which were completed in stages
throughout the project. Each of the experiments has been
described in full detail in a separate interim report.
A listing of these interim reports and other previous
dissemination activities is provided in. Appendix A along
with some indication of the relationship between these
reports and the originally proposed research. Some of

the detail included in the interim reports is not re-
peated again since the major attempt here is to treat
the project as a whole, placing the experiments in
broader context, and emphasizing the integration of
their findings.

Abstract

This report describes seven basic experiments designed
to further elucidate the nature and function of two types
of organization imposed by subjects in a free-recall type
of memory task. The experiments involved verbal stimulus
materials, and employed college students as subjects. The
two types of organization investigated were category
clustering, or the tendency to remember conceptually related
items together, and subjective organization, or the tendency
for subjects to develop a relatively consistent sequence of
responses across successive recall attempts. The main
focus of several studies was the evaluation of the theoret-
ical view that the amount that can be remembered is criti-
cally dependent upon the degree of organization imposed in
recall by the subject. While three studies supported this
view, the results of two experiments ran counter to it.
These findings suggest that a general proposition that
memory is crucially dependent upon such organization is,
at best, premature. Stu.,,; comparing the two types of
organization indicated conceptual clustering was used
more extensively than V.I.; subjective organization. Further-
more, the two types of organization appeared to reflect
relatively independent strategies, and similarities were
found in their temporal characteristics. A number of types
of scores for expressing organization were also investigated.
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'Introduction:

The unifying objective of the research comprising this project
was to further our understanding of the nature and function of
organizational processes in human free-recall verbal-learning and
memory.

In the basic laboratory paradigm of free recall the subject
is presented with a list.of stimulus items, or Other body of
materiali which he is.asked to try to remember, but he is free to
recall the material in any order that is easy, or "natural ", for
him. This paradigm is:becoming,increasingly'emphasized in both
research and theory because of the opportunity that the subject
has to restructure the material, or to impose organization upon
it which is consistent with Iderown conceptual categories and
previous experiences, etc. Thus,it can be argued that this kind
of laboratory task is in at leastmome ways the'nost analogous
to the typical kind,of non -laboratory'learning situation.;

.

The major interest in the kinds of organizing processes re-
flected in freerecall performance'stemprimarily from the
theoretical view that they are critically involved ln deter-
mining the ease of learning.and remembering a body'of stimulus
material (e.g.,.see Handler,.1967,.1968; and:Tulving, 1962a,
1968). Still' further. evidence of the growing significance of
this theoretical view isshown.by for examplec Spitz's (1966),
proposition that, the major .functional deficiency of mentally
retarded children is in the area of. such organizing prodessesi''
and by.thesimilar position..taken by Jensen (1971) 'that lower
levels,of ability for.much processes represent' the crucial
cognitive deficit of culturally deprived children. Thus it ,

is becoming quite generally accepted that organization ,.

facilitates learning and retention. .

The empirical evidenc.e. in support. of this view. is, however,
far fromhbeing totally compelling. For example, auchof-the.
basic support claimed for this position is really,Correlational'
in nature, typically .observed that both recalLand or
ganization ncrease.with successive practice trials (e.g.', see,
Bousfield, Puff & Cowan,1964) and that' subjects who organize-
to a greater.degree.also,recalLmorwmaterial (e.g., Tulving,
1962b). These,correlational,dats, of course, do notreall
permit the inference of.a cause and effect relationship. Atur.i':-
thermore, there is other evidence which-pretty straightforwardly
contradicts the view that recall is dependent upon organization
(e.g.,,cofer, 1967).;.Particularly'striking evidence:against.!

. this,yiew,occurkwhen,organization,and recall vary inversely.-
acroMcexperimental conditions

.. .. .

.The,possibility,.ofhaving identified-Ai-major:determinant-of
human learning,-and especially one which:mightAelimit'the.
problemjnyolvednin,severalpopulations:of "slixeleariters",
certainly justifies further basic research on organizational



processes. Furthermore, the existence of an appreciable amount
of contradictory evidence makes.cohtinued investigation all the
more imperative.

The explanation.of how organization might function to
facilitate learning and memory is also not yet clearly es-
tablished. The general theoretical orientation for much of
the thinking on this topic has been Miller's (1956a, 1956b)
unitization hypothesis. Briefly, Miller theorized that the
human.has an immediate memory capacity whichiis limited to 7*2
units. The specification of what constitutes a unit has been
a-hindrance to objective applications of this position, but
it is assumed that in the situation where highly meaningful
(i.e., very familiar) words are'used as stimuli each unit
initially consists of a single word. As a result of repeated
practice with the .same words, it is thought that several Words
come to be included within a single unit, called a higher-order
unit; or "chunk"., with the net result that.the subject can then
recall more than 1#2 words. This prOcess:of enriching.the con-
tent of the units is assumed to continue until the entire stim-
ulus list can be recalled.

Thus, organization of the material. by the subject is
thought to.facilitate this process of unitizing,' or chunking
by drawing together individual words on:the basis of.some
conceptual relationship, meaningful similarity, or even ani
idiosyncratic association. It is most cOmmohly.further assumed
thatthe. words comprising a.unit get-stored together' in the
subject's memory (e.g :; Tulving & Pearlitone,'1966). The:
organization seed at thetime of recall. then OresuMably re-
flectsthe subject's previous'organizing activities and'the''
consequent fact thar.the components of the-sate unit:areitored
together in-memory: A4omeOhat different view of organization
is held by other. investigators: like Bower,'Clark;'Leagold, end,
Winzenz (1969) and Slamecka (1969). Brieflyg'in this view,
organizing activities do not lead to the members of a unit
actually: being stored in memory.togetherilmt to .the formation,
of a retrievalplan.- The, retrieval 'plan' includeMthe infot-
mation.about.whichwords constitute miWniti'the'hierarchicsil
arrangement of units, etc: 'The organization actually seen in
recall,is. thus thought,to.be. a reflection of.theuse Of the
plan to.guide 'the retrieval:of the items from memory: 'In other
words,,the.members,of'a.unit should 'appear:in:close contigUity:,,
in recall: because the plan directs.the retrieval prOceeses to
themAn close' succession, rather than because they have actually
been.soraltogether.in memory.

Further evidence bearing upon'the,distinctionbetweenthese..
theoretical: views is needed, not only just=to achie4e-a'better,
understanding oCthe basic,mechanisms'involved inorgatizational '
processes, but also because the two views suggest somewhat
different .techniques and. for..conditionsomaxiilzing Organization,
etc. .In:other.werds, since attempts'tO:explore.mOrt:applied uses;'
of organizationwill:be guided by theorY.as:Well'as'empirical'"

no
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findings, it is important to determine the theoretical base from
which it is likely to be most fruitful to work.

Another of the substantive problems in the study of organi-
zational processes concerns how the organization manifest in the
subjects' recall protocols is most appropriately specified.
There is no problem with the beat defining operations for the
two types of organization which have been most widely studied.

The historically first, and most thoroughly investigated,
form of organization is that called category clustering.
Following the work by Bousfield (1953) this form of organization
refers to the tendency for subjects to recall werds from the same
taxonomic, or conceptUal, category together in tuns, or clusters.
More specifically, in the typical investigation of clustering
-the stimulds list might comprise, for example, ten members' of
each of the taxonomic categories of animals,' vegetables, and
pieces. of furniture. The words from all categories would then.
usually be randomized into a single "scrap:bled" sequence and
would ,be presented to 'the subjects One at a time. The subjects
are instructed to 'try 'to learn the woids, but that they are free
to recall them' in 'any .ordet that .seems easy or "natural" for
them.* Clustering is then observed when the subjetts do not
recall the words in the randomized order of presentation, but
rather, tend 'to group together' the members of the same cite.'
gory. The standattunit Of measurement of clustering is 'the
stimulus.' category 'repetition (SCR) and, an observed unit Of
SCR, O(SCR),-. is scored each time a word from any' category is'
directly followed in reeall.by another word from the 'same
category.

The second major' form of organization investigated to date
is that called subjective organization by Tulving (1962a)'.
It is also variously known as intertrial. organization, se-
quential constancy; or seriation. The typical 'defining oPe.r-

ations 'for' the study, of subjectiVe organization 'begin with' a
list of "unrelated" words, i.e., words that are not categori-
cally 'or 'associatively related according to the appropriate sets
of norms. MUltiple randomized orders of the list are prepared
for presentation to subjects who have been giirin instructions
for free recall.:, Then the verde are preeented One at Itime
according to the lirit randomization; and their recall iti 'ob-
tained from the: subjects; the 'second randomization is' presented'
and a 'second recall Is Obtained; and 'so On.' Subjettive,' or
intertrial, Organization is shtain whin the subjects' tend 'to
develop a fixed:.Order: of recall *cross trials. Thus, time
series- otter:all 'protocols for a single AubjeCtli. scored
in successive., pairs (e:g. , &: 2, 2 & 3; 3. 6 etc.),, to

determine, the amount of Obtalued intertrieriepetition,;
0(ITR),. al' originally defined. by 'Bousfield, Mt, and
Cowan (1964)..,K unit' of .0(ITR) is traditionally scored each
time' two- words totalled indirect succession' On' one'' trial' are
alio recalled contiguously and in the sass order on the
next- trial t. (:"



Thus; the two forms of organization are both soundly
operationally defined and are distinctive from each other.
Clustering is defined by the order of recall on a single trial
and.reflects theuse of broad conceptual categories explicitly
built into the stimulus list by the investigator. Subjective
organization requires the comparison of the order of recall on
two trials to determine the extent to which, the order has been
duplicited. Scoring for subjective organization is not based
upon. the use.of categories built into the.list by the experi-
menter, and may reflect units of organization formed on bases .

entirely idiosyncratic to a particular; subject.. The unit is
defined solely by its repeated usage, and the experimenter.
may be totally.umaware of the.basis,upon which,it. was formed.

. .

.
,

The problem in specifying both types of.,-organization is that
the number of:observed units is not readily interpretable. .The.
number. of. observed units which.are.expectedOn the basis of
chance, or. which are possible at all, is alunction of.other,.
characteristics of the recall:performance. ,Thie. means that:
when judging the degree of,organioation observed. in a given:
subject's-protocol, and especially:When-making.comparisons
between subjects or conditiones.observed,units of organization
need to be .interpreted inHlightof.the other.characteristics,,..

of the protocols from which they have arisen..-,. Thusi observed....

unite of clUstering are. to some extentafunction of the, total
number of.wordOtecalled,he number of- categories represented
in rec44,and the dietribUtion.ofOrords recalled icrossthe:
different Categories. the case of subjective, or inter -
trial, organization the observed units are to some extent:a
function of the number of words recalled on each of the trials
being,compared,,and.the number of words common to recall ow the
two trials.-

The general_approach.to dealing, this problemhhas.been.
to find sometype,of derived score.expressing,the observed: or-
ganization relative to the amount expected on the basis of.
chance,,theriaximima possible amountcor.some.combination.,oUr-..
the, two. There .his recently been a proliferation of such scores
(e:g.,:iie palryiflef41ford, 1970;,Ounni,19691:FranhelJig Cole,
19710Udson 6)1m24, 1969;.Pelligt410,..1971;:andLRoenker,-
ThomOson, A. Brown, ,1971). A difficulty,temains, however, .in.
thateaCh Of, these types of scores has somewhat different
properties,.. and it is not yet clear. which one controls beat.
for the 14n4 of recalliparameterkwhicharejnvolved,
ConseqUentlysithere has.not,been any; etermimattwof the .single
best measure, and: different stUdies continueytoetilize,different
measures. This, of cmmirsel raises concern./ aboutthe....compara.!,'

bility of resUlts...and about. the possiblity:of anjntegrated,,.
body of information. ContinUed investigation otthovarious
measures end.* PPOSIbleconseeeWee.eUspecifyinrotgeni,A
nation *thise.alterUative waya:seems,therefore,

. - : %!.

Finally, the two forma of organization, category clusterin&
and subjective organization, have almost without exception been

14:9 y.
0:1



investigated quite separately. This is obviously partly because
the investigation of clustering began about ten years before
that of subjective organization, but their concurrent investi-
gation has been going on for about ten subsequent years. It is
also true that they are operationally distinctive, but probably
the moat crucial difficulty has been that of establishing some
common scale of measurement for the two forms. Since these are
postulated to be two basic forms of organization in human memory,
it would seem important to explore the relationship between them
to determine, for example, whether one is used to the exclusion
of the other or whether they interact in some specifiable way.
Furthermore, there are the important questions of whether they
display similar patterns of development with practice, are
similarly affected by the same variables, etc.

In sum, the studies reported here all had bearing upon one
or more of the following major questions:

1) The first question concerns the role of organization
in free-recall verbal-learning and memory. There is a
need for the continued investigation of the contention
that organization facilitates retention, and the theoretical
mechanisms by which it might have such effects.

2) Secondly, there is the question of the relationship
between the two basic form of organization -- whether they
are mutually exclusive or interact; whether they are
similarly affected by the same experimental conditions, etc.

3) Thirdly, there is the continuing question about the
condttions which are important in determining the extent to
which organization will be utilized by the learner, i.e.,
what conditions help to maximize its use, etc.

4) Finally, there is the question of what type of score
ought to be used to describe organization, and whether the
type of score has important consequences for the conclusions
reached in a particular experiment.

1-5
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Experiment 1: The Role of Clustering in Free Recall

purpne

It is frequently observed that more words are recalled from
a categorized (C) list, or high conceptual similarity list, than
from a non-categorized (NC), or low conceptual similarity, list
(e.g., Cofer, 1967; Wood, 1968; Wood & Underwood, 1967; and
Underwood & Freund, 1969). Since 'categorical 'clustering also
occurs in recall from the C list it is posSibleto attribute
the-augmented recall of 'these materials to the use of thit form
of organization.- These data would therefore .appear to support
the view that the amount, that can be remembered is critically de-
pendent .upon the organization of recall' (e4;. , Handler, 1967;
Tulving, 1962a, 1968). However, Cofer (1967) has argued that
the superiority of recall from C lists may not be dependent
upon organization based' Upon 'category, 'names. Wood and Underwood
alsd suggest, that. the inflUence of high conceptual7similarity
occurs prior' to the time of recill. Thus there is still a
question .Mbout the role of clustering of the recalled responses
in 'accounting: for superior C 'list recall. The purpose of this
study was to :provide further evidence about the dependence of

Upon ,organization.

Method

A list of 18 numbers, chosen randomly from those between
1' and :50, was,:used 'for,practice.'' Two separate .C'lists were
prepared for 'the.'purposes.. 'of 'internal.. control and replication.
Both Ci listcomprised 10 'words. in ,each: of. three taxonomic '
categories taken from the Cohen., Bousf ield 'and Whitmarsh
(195.7) norms... Two' Separate, NC lists, were' also used. These
lists, were prenred !"by selecting 130'worde so' as to minimize'
obvious' categorical relationships and' duplications of
letters.1; -.The .0 and -NC lists siere alio matche:' in terms- Of the
frequency, of occurrence` (Thorndike &I.orge'; '1944)` and the mean
length of randomization of 'each list were
pr .:pared . , s I. :..!. :

' : I :7.' ;.

:;*:-A :booklet, technique was used , for.' testing. Each S ;receined
a test cboOklet .which 'presented,;'on. successive' pages, the in-'
structions for-free.irecall the practice 'list -items' Inumbers)
written in a single column 'according ..toone-o(!the randomize,-
tions, and a lined sheet for the recall of the practice list,
one of the -four ; 'experimental -Usti; ,Writtee 'in's tingle coinmn,
and ..a.flined.:sheet-foe the recall of ;the, experimental list. .IA'
veriod.of.;30..lieconds was :allowed' fi* the study of the Oudot,
list and.:Si,:wtre givens 60 for the recall'of these

,:The',Ss were alloWed to' 'Andy their-experimentnl.. list
for 60 ,secondsil'f011owed' by e.recall peribeof 120 aecondei':
The booklets fiere'dlistributet:iti -an ?order WhiCh "systematically'
alternatedi between' the four:,expertientai Mists. HOWever, ' '
because -:of 'the nature :of rthe planned' analysis Of the resultie
approximately C list ,booklet as NO list ''bOoklets
were distributed.



The. Ss were. 116 undergraduate students. at Millersville
State College. data were collected in' three 'separate
classroom groups with the result that 49 NC list booklets
were completed while 76 C list booklets were completed. The
Ss turned out to be predominantly male, with only a few fe-

males- in each condition:

Results

The results described her
separate experimental lists of
found to be quite. equivalent.
amount recalled. do not include
duplications of recalled items
since analyses, including these
outcome. ,-

were pooled over the two
each type because they were
Additionally,, the.. data on the
extralist intrusions or
as words correctly recalled. .

types of errors :allow:the same:

. The' mean .number of practice list .items-recalled. was 'broken
own into those for the groups. who;,later 'received the C.
NC experimental lists. ...These. data; are shown in Table-1. The
groups did 'not differ in the 'amount of material; recalled, from, ,

the practice: F (1,114)' a. 3.71, r.05. The mean, number
of words, recalled. from the.-two typeoof experimenta :lists is,:.
also shown in Table 1. The analysis showed tbat, overall,
significantly more words were recalled from the C lists than
from the NC lists, F (1, 114) 30.31, .001, thereby
replicating the results of previous studies.

The, next step was to break the: IC listdata.down into that
for. Ss who showed . significant ,degree:of category clustering in
recall and that, for Sc, whose .clustering did: notiexceed .the a-
mount which coult,be7expected, on the. basiv.of
was classified as n."clusterer!' or a _rnonrclusteree-br detet-i
mining whether, given the ,number 'of words which he' recalled
from each of the categories, the 'total number :of(units)
stimulus,;category repetition. (SCR) observed in his.,protocol_ ..!
wassignificantly different from that which would, be expected:';
on the ,basis of .chancec,' :The; .:procedure :for this' was, described:
by Puff (1963). Those 45 Ss whose observed clustering 'levels
had chance probability values of less than .05 were designated

uclusterers": while those-whoskobserved clustering _did not
exceed .05 -under .hypothesis. were iconaidered:tO
"non-clusterere. shows the breakdown list data
for :these ftwo.,,subgroups. .from'that,lisV.,.

',The: comparison of the number :of. practice: list(itesus.. re-
called by the:NC: Aist Ss,: the C list Ss who. were, signif leant,
clueterers,: and the C. list Ss who:were not :significant .cludterers
once again revealed .no,Isignificatit:differencesiy.F,-,(2413). !TIT
1.99, e. However,. the .analysis iof,-, the, number ofe expert,
mental liet; items: !recalled .by,,each, of these. three. igroups did
indicate, the ,presence .9f,..significantorariationg4, (24113),,s,:
15.89, .014. ?vet .ho :comparisons: the: Scheffd;
revealed that both, .of the C -list .gooupt (rclusterers".: (and ,P.1,-,,c7
7'nopzclusterers!');:recalle.d.. significantly .(Ec..001) atora;!sfords;',,,-:
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I 7 ' r . TIOle :1

-Mean Number of Items :Recalled from -..theYractice
the 'Non-,Categorised. List, ....and the ',Categorized

; Expericeat ,.1

- ;gees practice , Mean Experimental
Subieet Grow -Items, Reealled.!, - Items Recalled

!' 7 . .:!..:* r'41:,
All NC List ,Subjects: 40 s

All C List:Subjects 76 7

.0.03 13v,20

-8.80
.!.,.. ._:-.1 ..:A.:.,..,....:,..r..7,;;.:;...-,; .....;....!

E1.

c.ust,:Subjects who,;::. : .7:.....,, : .; ...-...1.: S..01:.., :..1 2o; .... .... ,.!
were ''Non-,Clusterers!! 4:: . ::-..35 .... , ' , ..,,, .. .4.8..9..4.. ,, , :i .11,.,-!J .16.26 ...
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than did the NC list Ss, and that there were no significant
differences (2<.05) in the number of words recalled from the
C list by the "clusterers" and "non-clusterers".

Discussion

These results seem to indicate that the high degree of
recall from C lists, as opposed to NC lists, is not easily
attributable to the occurrence of category clustering with
this type of material. Even those Ss whose clustering did not
exceed a chance level recalled significantly more words from
the C list than were recalled from the NC list. Still further
evidence for the lack of critical role in recall for organi-
zation in the form of clustering is provided by the obser-
vation that the "clusterers" did not recall any more from the
C list than did the "non-clusterers". These results thus offer
no support for the theoretical view that the amount that can be
remembered is dependent upon the degree of clustering imposed
at the time of recall.

It therefore appears that the general superiority of C list
recall must involve some explanation other than clustering on
the basis of broad 'conceptual categories: at the time of output.
This conc/tision agrees, for estance, with Cofer's::::(1967) view
that C list recall is augmerited.because of a higher level of
interitem aseociattie strength which increases the memorability
of these 'stimuli, rather than because of organization based upon

proposed by Wood and Underwood,
the greater recall from C lists is attributable to the occurrence
of comnion implicit associative responses which result, -via
backward associations, in an increased frequency of elicitation
of 'the ;representational responses for the individual Stimulus:
words. Furthermore, this facilitation, or priming, is assumed
to occur at the time the material is being studied, and Prior to
the.timie that it is recalled. Thus there are some -viable

alternatives to the explanation of the augmented recall with C
lists in terms of categorical organization at the time :of Output.

.

Finally, it should be noted that a recent study by Thompson,
Hamlin, and Roenker (1972) has shown evidence contrary to the
results of the present experiment. In their study "high
clusterers" recalled more words than "low clusterers". Some
of the kinds of methodological differences which might be in-
volved in the discrepant results include the fact that they did
not employ a practice list to demonstrate that "high" and "low
clusterers" were equivalent in basic ability; they used an index
of clustering which did not provide exact probabilities; their
lists comprised more categories and items per category; and
their subjects were "primed" for the use of the categories. These
discrepant findings indicate the need for furtherresearch to
isolate which of the procedural variations might be responsible.
For the time being Thompson, Hamlin, and Roenker's findings
suggest a degree of caution in generalizing too broadly from
the results of Experiment 1.

2-4:.
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Experiment 2: An Investigation of Two Forms
of Organization in Free Recall

Purpose'

The organizational phenomenon of cinatering, or the
grouping of categorically related.words :in free recall, has
beeividely investigated since., the Original work by Bouefield

1953. Similarly, the study of Subjective organization, or
the tendency of subjects, to. develop a .relatively fixed, order
of 'recall across .successive trials,, has" generated a great deal
of interest and research 'since Tu lving'a work in 1962. A re-
view by Shuell (1970) ..provides some indication of the scope
and extent of investigation of these forms' of organization...,... .

Both of these forms of organization to do With the
,

ordering of responses. in 'free recall, and both are postulated
to be determinants of the amount of material that can be
remembered. Thus it is surprising that there has been almost
no direct comparatiVe research and theorizing concerning the
two types of organization. With the exception of some ex-,
ploratory work by Handler (1969), Roberts (1968), and Qusintance
and Shapiro (1970) the study of clustering and subjective, or
intertrial, organization has remained. almost entirely separate.

Perhaps one of the reasons' why' the' of investigation
have proceeded separately lies in the 'definition of subjective
organization. In his original l paper on this v.%enomenon _

Tulving' talked' strictly-in terms of subjective organilation
rather, than using, the. designation of, intertrial, organization.
He chose this terminology : because of the "unrelated"' nature
of his 'stimulus Weide. While it is of considerable interest.
that StiCh or giiitilatl.on will develop even with unrelated words,
this particular kind of lstimulus material is not a -,necssary.
part of the operational definition ...Thie,'form of organization
refers, :' most simply to agreement in the order in *doh.. the
items are recalled, on successive to intertrial
repetition). If this abre generic view is adOOted,itiii possi-
ble to measure th1a'-,type of organization even for related, or
categorized, words. Both clustering and subjective, organi-.
zat ion Can. then 14 determined the **same Matiriala.
Thia leaves the problem, however, of ,finding a. type of score,
or scale' of measurement, which will' :11cm: meaningful direct
coMPariacon heivapo''thetwo ,types of 'organization. _, If that
can be' accomplished then it is possible to deal; with Rue-talons..
aboOt:hoi./.1*he: of organization may intereat.. with each
other, which type more readily adopted by subjects,, eta.;
The purpse of the present experiment was to explore some
these 'questions. *7.`

;:
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Method

The stimulus materials were two lists of 18 words. One
of the lists was categorized (C list). This list comprised
six words drawn from the taxonomic categories of animals,'
vegetables, and occupations in the Cohen, Bousfield, and
Whitmarsh (1957) norms.. The other list' was nOn-categOrized.
(NC list), or unrelated, in the sense that no obVious cate'.
gorical relationships were 'intentionally built into it. The
C and NC lists were matched on Thorndike-Lorge (194.0 frequencY
of occurrence and" mean number of syllables' per word.- Five ran,
domized' orders of presentation of both listn.Were Used. The .,
subjeCts were given standard instructions .(for' free recall, and

mthe words were presented by mime Of. an .automatic slide-
projector at the rate of one every 2.5 seconds, with a period
of 60 seconds being Allowed, for recall. Data for 15 presentation/
recall trials' were obtained frOm all subjects. male.
undergraduate students at Franklin. and Marshall College were
presented with each liar.. They were assigned to lists .in.an
alternating fashion' on order OVaPpeaiance 'at. the /aboratOry.,

r.,Results

expected on the basia Of other research*, the 'analysis of
the nUmber' of words' recalled --indiCated that significantly more
words were remembered correctly from the Clist than from the
NC liat F (1,28): =I- 9 fp< . 01. Fiirthertodre, the nonsignifi-
cant' type of list` x trials interaction', indicated that the
superiority was maintained uniformly a:Crosi F<1..

.

Both clustering and' intertrial IsubjectiVe) OrganiketiOn
scores were 'found for the' recall of: the Only; inter=
trial OrganizatiOe could be Scored fOr.' .0bserVed,
amounts of both types of 'organization' the:1-00.44d
a percentage 'of' the maximum 'possible amounts. This Wes done
separately for each subjict. and the MaXisiuM,pOisiible vitlizes are
a function; of the specific 'parameters his' :'recall sequence.or
sequeicee.: The mean percentage scarekare OhOwn in Table It
-cat be seen that, the degree, of cluatiiiii 'in' the recall. Of the,
C noels greeter than 'the degree of intertrial
organisation imposed. _in' "the recall, of this same Material.. IL,
can' be lean that clustering, began at about; 402.: and' then: rapidly
apprOached the isaitiMizia,risible amount *is' the ObserVlid
amount OfITR never gOt higher' than, 'about' 28x of tbs'eaicinUm,::,
possible amount. An analysis Of "the, 'reale *renamed: values.
of theii.data, 'and. ei6lUding the clustering reeiilto(fOr the
first trials' since ITR' "Core's- (...anneit' detenained"uatil the
second triat,i ihoied that the degree of 'Cluittfing
stgitifielitly higher- thin that Of inter:trial OrganiutiOii,
F (1,14) is 25.38, e.001. The interaction of t*Pii.of Orgaii=
ration x trials was not significant, F (13, 182) 1.34, r.05
perhaps because the first trial clustering data had to be ex-
cluded. Another striking feature of the data shown in Table 2

312.



)

..,;

t '!

! I,
f

i
.::: , .. Table 2';
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I r Group Veins': of Observed Clustering and intertrial Organization
Expressed:, as Percentages of Their '7axiMuti possible Amounts :

1. '':' ' in 'Experiment 2 '- i '.' -'.

11 Percent Percent'
Clusterine'' .::Intertrial-Ornanization

. .

Trials: ' C List' NC .List

. 1 Impossible' Impossible

2 is 57.C4,. 12.89
.

r 3 ') 11:04, '12.65
:

y16.88 8.34' '

[T,

. 5 80.76' 10.30' 12.08:

6 82.93 18.32 13.04

7- - 92:79 18.05 :

r .8 14.51 '1. -13,010'

, :21.52 19:62'.
o'; !

" 10 14.38:
.

11 .2' 96.39' " `.18.`92
"

12'; '.86.19-'1 25.56
2,';;;)

13 99.48 18.71 27.64
- I.

14 96.34 25.38 24.44
:, :';' 7.i. ,', . ...'., (.1...1 ....': <7.7.?illbri:r:, ..-41._, :.,:),:i ...','..
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is that the degree of intertrial organization imposed in the
recall of the C and NC lists is so similar. The comparison
of these data after arcsin transformation revealed no signifi-
cant variation due to type of stimulus list, F<1, and the type
of list x trials interaction was not significant, F (13,364)
1.62, p>.05.

The more common procedure of expressing observed organi-
zation as a deviation from the amount expected on the basis of
chance was also.employe&in this study. The formulas for the
expected amounts of:both_types of organization were taken from
Bousfield and Bousfield (1966).. Mean values of these deviation
scores are shown in Table 3. It can be seen that the pattern of
results is just, about the same as that observed with the ratio
scores, with the exception. that in this -case the first trial

clustering reeulti-ate reduced to the-siMe level as those for
intertrial organization. In the course of this work it was
discovered that the maximum possible 0-E deviation is much
greater for ITR thanis true for SCR. In other words, the two
0-E scales have different end-points so that O-E (ITR) scores
can get larger than O-E (SCR) scores can. In light of this,
the use of 0-E deviation scores would not seem to be a very
appropriate way to compare the two types of organization. Thus,
rather than placing any emphasis upon the slight discrepancy
in results when using theiratio and 0-E scores, the 0 -E score
data were viewed as being less interpretable, but as generally
supportinghe conclusions to be derived from the ratio score
comparisons.

A final analysis was performed to compare the C and NC
lists in terms of the variability in the composition of the ITR
units across trials, in order to determine the extent to which
the subjects used the,same or different ITR units across trials.
A score was found for each subject by dividing the number of
different observed ITRsunits (i.e., repeateCpairs of words)
which appeared in all of his protocols by the total number of
his observed :ITR units... The resulting mean values were .13 for
the C list and .14 for the NC list. The application of White's
Rank -Test, yielded T s.213.5 (mi n2 15), r.05. Thus,:'

neither type of stimulus material led to a greater tendency
for the consistent or repeated use of the same specific ITR
unit pairs.

A Second SIL.zid

Since the findings of this study are somewhat limited be-
cause of the .single seta:stimulus materials, a second study
was undertaken. The second study involved only C lists, but
the strength, or potency, of the categories was varied. The
lists comprised ten words in each of three categories, and
each list was presented to a group of 14 subjects for a total
of 15 trials. The mean frequency of elicitation of the category
name by the category members according to the Cohen et al. norms
was 28.7 for the "high" strength category list and 4.9 for the
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"low" strength list. The results are shown in Table 4. It can

be seen that, once again, the degree of clustering is substanti-
ally greater than that of intertrial organization, with virtually
no. influence being exerted by the strength of the categories.

Discussion

The results thus demonstrated a striking difference in the
degree to which the two forms of organization were found in
recall. The subjects. employed organization in the form of
relatively gross conceptual clusters to.1 much greater extent
than they developed a fixed sequential ordering across trials.
This is interpreted as reflecting the fact that the categorical
relationships upOn- which clustering is based are seemingly more
obvious than the:assorted kinds of associations or relationships
upon which units of subjective organization are based. That is,

clustering,,can be assumed to be the result 'of the detection and
utilization of a single common mediating response, or at most, a
few common mediators _ (e. g. Bousfield, Steward, 6 Cowan, 1964) .
In contrast to this, the best evidence about the bases upon which
ITR units are formed suggests that these may vary considerably
even for the same subject (Abramczyk & Bousfield, 1967;
Bousfield-6 Abramczyk, 1966). In other words, one unit might
be formed on the basis of some idiosyncratic past experience,
another on the basis of input contiguity, Another on the basis of
word length, etc. Thus, in order for subjects to impose com-
parable degrees of the two forms of organization it would be ex-
pected that they would have to engage in a greater amount and
variety of mediating activities in the can of intertrial'
organization.

Another of the important results of this study is that the
degree of subjective organization found in .recall from the C
and NC lists was virtually identical. The two kinds of lists
were also quite equivalent in the variability in the composition
of ITR units from trial to trial. These results strongly suggest
that the two forms of organization are at tleast relatively=
independent. The occurrence of a great deal of clustering did
not lead to any reduction in the amount of ,subjective organi-
zation as compared to that found with the NC list where there
was not clustering. These results thus do .not agree with
Tulving's (1962a)speculation that items occurring in clusters
have no fixed order and should thereforcattenuate the amount
of intertrial organization which depends upon just such a fixed
order of recall.

The results of the second study suggist,some generality for
these conclusions, but there are other conditions under which
different results might be found. For example, Mandler (1969)
has found that some subjects do employ a great deal of serial
ordering in recall of C lists when an incremental method of
presentatbn is used. The incremental method involves presen-
tation of only a single word on each trial, and under these
circumstances some subjects sedate their recall in accord
with the order of input. Mandler reports that this reduces

34C



r

r .. . ..

...., 1.

. Table 4. l

Group Means of Observed Clustering and Intertrial Organization
Expressed as Percentages of Their Maximum Possible Amounts

for Ugh and Low Strength Category Lists
in the Second Study of Experiment 2

6 82.84 78.24 14.26 11.74

7 87.07 82.10 12.59 13.94

8 94.41 80.73 21.10 13.17

9 86.72 85.07 18.81 17.80

10 88.77 85.68 14.57 21.32

11 92.62 86.33 21.30 19.7C

II12 18.2585.00 84.14 15.75

13 85.75 19.74 23.1791.51

14 09.02 84.02 15.45 16.50

15 90.46 88.95 21.25 16.95

Percent Percent
Clusterinc, Intertrial Organization

Trials Hi-C List Lo-C List Hi-C List Lo-C List

1 62.40 57.89 Impossible tinpoesilbe

2 67.95 56.50 20.55 8.89

3 64.02 62.51 7.15 8.63

4 23.17 64.44 10.13 10.06

5 76.31 80.61 13.69 17.16



the degree of clustering. It might also be expected that
since ITR is a "pair-wise" measure, the presentation of
categorically related pairs of words, which would serve
to cluster in recall, would serve to actually augment the
degree of ITR. Similarly, it might be expected that with
very large, broad categories, ordering within categories
would become crucial and the degree of ITR might again be
raised.
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Experiment 3: , Free Recall With Serial and Simultaneous
Presentation of Categorized Word-Lists

11

Purpose,.

Only:a -small part, of the data on human learning and memory
performance, ,has been collected under ,conditions where the sub-
ject has been given all of the items. for simultaneous :study.
There is some evidence', however, that performance is facilitated
by the simultaneous' .study .method in comparison' with the tra-
ditional serial method where the items are' presented one-at-a-
time. Greater recall after simultaneous study has been ob-
served in one .or more conditions of studies .by Bower, Clark,
Les gold, and ,Winzenz..(1969), Foote and Pollio ..(1970)i and
Winograd, Conn, and Rand (1971), as well as by comparing the
results of Puff and Bouifiald.:(1967)- with those by Bousfield,
Puff,. 'and Cowan-, (1964) On the. other hand, while there. are
apparently no.cases .wherethe serial method was found to be ,

more advantageous,,,equivalent results for the two methods have
been -found in one or more 'conditions of experiments. by Foote
and Pollio, Helmer :and- Tatz .(1970)., and. by Winograd

:,..Thut, the simultaneous .method. 'seems' more advantageous in
some; cases, but not :always. ,.The delineation of the factors"
involved in determining whether the simultaneous method will .
be superior or not' has hardly begun. .

The explanation of the superiority of the sismiltansous
method,. when , it; is -observed, :is. typically (see Bower et al. , :.
1969; , 1970)1,that rthirtype. of presentation
should lead , to, at, (greater., degree of organisation being liposed ;-
upon the material by the subject ., -That le,..-the!simultaneous'r..-.,.
method affords a greater opportunity for the detection of any
structure (associations, concepts, categories, etC,..)-Lin the
material which the subject can use as a basis for organizing
the material. 'Facilitation of 'recall with. the 'simultaneous
presentation should then follow from the .-greaterAegret of
organization,:which;:can _be: developed with that method.... One
difficultyin,,evaluating thit.hypothesis- is_.that.the .organi-
zation of, recall 'has not' been systematically investigated in
the existing studies comparing the two kinds of methods. .

Furthermore, aeyindicatedearlier, thei.sisniltaneoug method
has not always been found to be- superior. .. -7 .

1:In the present researchrtwo further :studies. were 'Cop.!
ducted: to determine :the. influence,,of serial and simultaneous
study method upon,the amount of material; that can be ri-
membered and upon the two different kinds of organization,
clutering the bilis, of conceptual categorises:- ancL:subjedtive
organization.,,, These studies explored the importance of
kind of: temporal- equation. between the: two methods..

i , :

;' ;
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In most previous research the actual ,exposure time per item
has been greater in the simultaneous condition than in the
serial presentation condition: 'For .example, IF a stimulus list
of 10 words is used, and if 'they are presented for a period of
20 seconds in the simultaneous condition, the average exposure
time per item is 2 seconds. The standard procedure for the
serial condition is to present the items at a 2 second rate.
Because of the mechanical characteristics of equipment like
slide prOjectors-and memory drums some' time 'is required to change
from one stimulus. to .the next. Therefore,' the average. time that
a stimulus is .actually exposed for 'study is something less` than
1 seconds with the serial presentation. .Thus; it is possible
that the superiority 'of the simultaneous .method simply :re-
flects an advantage actual 'exposure. time '

...

Exposure time 'has not .previously been controlled, pre=
sumably on the atisuraptiOn that average exposure time is note
as important to-control as isl,total ProcessinK time.. .

Processing time refers te.thi =taunt. time available for.
postulated procestes like perCeptual tregietrationv recdgnitiOn,
discrimination, rehearsali° organization, etc. '',Equating the two
methods. on: the basis' 'of average total.prOcessing 'time makes the'
assumption that subjects cawengagefin .these processeiluit fts
effectively:during the interstintubis interval as 'daring the
actual exposure' of the. stimuli.;. In light othe 'faCt that if the
two methods are equated :on:the babis of exposure time then, the):.
serial method- involves a greater -amount of processing time,; 'most
previous studies have controlled ;processing time.

Because of: the possibility that quite 'different'' "zesulti
might be obtained, the present' StUdievcomparet the 'two' methods
under ;With; types,1A-temporalequation;'.t Total, ekpOsure` time las
controlled in the first -study '.while total- processing 'time 1:1

controlled ,in the 'second eh*. :..:;;' e., -,,! :'

Method' of the 'First Study.

Fifteen Stimulus lists 'comprisingthred ,taxonomic' 'categories
of 10 words. each were:conitructed drawing :froze& pool of six
categories. In forming the lists, eich;.categoky` isystilaed'
approximately the .same number' ,of 'titles! and' appeared togither'
in the 'same list with everrother, category approximately,
equally often.. The words 'it the categories mete- drawn from !,L).

the middlccultural.frequenCy levels, of the
Bousfield, and Whitmarsl:(1957) norms: '..The: categories' were'
animals, clothes, furniture, occuoations vesetablee, and
weatoonk.-,r. Six randotized orders of-'presentation were' prepared
for eachilist.:: Thus,: each input; -seqUence cOntained: I chante3'
degree of:grouping of words from -themes; category: iFt*:,, 1,":"J',?.

: ,!i .; .:!

:The isme:!st iambs. lists Were 7vreseated by aerial' trid,
simultaneous method..., In the: .serial Ycondition,- the words: L7,,,"
were presented. successively by .meansi.oft a slide - projector='',
obtained from Lehigh Valley Electronics. This apparatus is
essentially a Kodak Carousel projector modified so that an

4
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internal shutter can be controlled by automatic timing equip-
ment. Each word was exposed for 2 seconds of study, and the
interval between successive words was approximately one
second (i.e., the total "change time" was 32.5 seconds in-
stead of 30.0). In the simultaneous condition, all of the

items were simultaneously available for study. They were

presented by means of an American Optical Company overhead
projector which was also controlled by automatic timers.

hey were exposed for a 60 second study period.
The words appeared in a single column in the center of the
screen, and
The 60 second period in the simultaneous condition affords an
average exposure of 2 seconds per word so that the time that
the items were presented for study in the two conditions was
equal.

All subjects were tested individually and were given
standard instructions for, multitrial, free recall. Briefly,

they were told about-the_ mode of .presentation, and that their
task would be to. write as many: words: as they could': remember --

in any order in which they cou..d remember them. They were

given recall periods of 2 minutes, and a.ltotal".of. 12_trials was

adidnisterad.

The aubjeats.iiere 30.Undergreduite summereciiool students
:at Millersville State. College who-were paid. for their services.i

..They were: assigned alternately: t o:conditions:on order',of::

appearance.at the laboratory.

:
P

Results of the First ..Study

The mean number :' of: words recalled correctly in each

condition is shown in.Table 5 as, a function, of trials:,';These
data were .analyzed with:conditions:as a between-subjects

.7,variable and :trials.,as within-subjects. .The'analysis,indi-

cated that while the'serial method led to -',somewhat higher recall'
ecores , the, overall difference was not significant, F ',(1,28) <1.0 ,

and the relationship between the scores for the two coaditions..rdid not change across trials, F (11,308)'- 1.44, .05;

spection of the values in Table 5, however, shows that recall
with the serial method was consistently greater during the
early trials. Individual tests on each of the first three trials
were performed because of the rather obvious celing effect after
a very few trials. However, none of these tests reached the
.05 level of significance.

The tendency of the subjects to cluster related items to-
gether in recall was also examined. As usual, this type of
organization was measured in mita of stimulus category
repetition (SCR), a unit of which was scored each time a
word from any category was immediately followed in recall by
another word from the same category. The amount of SCR
expected by chance, E(SCR), was determined by the method described
by Bousfield and Bousfield (1966). The two conditions were then
compared in terms of the amount of observed clustering in excess

4.3
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Table 5.

Mean Recalli.Measures-Obtained'.:withl'TOtalrEXposure.,Time-'EqUated'-''
between. Serial and Simultaneous Methoda..,of,Piesentation. ,

FiratStudy of 'Experiment:3.'.'
.

Menn-WotdirRecalled ' Y.."-q-: !Mean 0-E '(ITR)

Trials Serial Simultaneous Serial Simultaneous Serial Simultaneous

1.::.:.,.---16.00::-L: -14.71,:. ---=.'; 553 ' -'': .,1.68.,--1-z:.'. ;;*'.*'---.'7:-'-'.
2 21,030. A0:33712.!.%:;..,506 1.1,::::1:36:-.-q 7 ':'!:.78
3 24.67 22.87 10.08 0:..-YoliAlar. -.! 2J4-''',, '1.49
4 24.93 24.40 11.26 10.59 3.39 2.24
5 26.00 25.27 11.98 . :;...1.49

6 26.60 25.93 12.74 12.87 4.48 3.37

7 26:111 fi::: v;26:87):. oe)12491 I3.25 ........... 6.12 3.86
8 ..i-27.671Y1-iJ 27.20 I: ;! 13.96 ...."- rA44.33 !,.:''.,;:6.50 --.: 4.70
9 28:07,...1-1128.00.-; ,-, %111,;38--,!:):44430 '.'"'-l'6'.95--s'-'.: " '4.34

10 --k28.0028a0. -,.-1C90- c::;.A.4..80:MY-77A3 .4.51
11 ':. TT 28:47,1.i; ,:-2800Y :.14,.60*:7! i -15..01' ''-'17...9174f! ;A:';--.6.26

12,2847 ,:!!728:47'K ::..715;30.15:377.90. '''''''7:5.59

:ri j ,.:1 f:: ''.? c::(!: ,..:, .:(:,..0.7..:.

*Imposaible.
ifoi7j7c

riDf; no ;:13,13 IAOlv

Io ont,f:
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cl f.:1-:;t7.fiLt .90 10
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r
of the chance expectation, 0-E(SCR). Mean 0-E(SCR) scores
are shown in Table 5. Inspection of these acores whows that
those with the serial method are initially higher, but that there
is a cross-over after 5 trials. However, the analysis of these
scores showed the same pattern as for words-recalled--no
significant effects except for the increase over trials. The
result for study conditions was F (1,28)<1; that for trials
was F (11,308) 73.29, r.001; and that for the interaction
was F (11,308)<1.

Thus, somewhat surprisingly, the different types of
presentation, or study conditions, had no effects upon amount
of recall or upon either of the two types of measured organi-
zation. However, the various scores.with the serial presen-
tation were observed to be greatet rather consistently. It

is important,to rememberthat,while the actual duration ofthe,_
exposure of theitealetasthe,sa*e in:,the:two COnditions; the
total duration Of:the inpUtihaSe'of:aktrial was longer in the
serial condition becauie'of the:extra'time betWeen stimuli.
It seems very possible that subjects make effective use of the
timi"bitaien in other words, it is
clear that the actual processing, time was greater in the serial
Condition. -Thus:, i.,AW'cioncluded that whateiei'.advaniage the,
simultaneous method might have nin,terms of efficiency,ofi
processing, it was net'sufficiently great to-OVercome:,the serial
conditions advantagein amount;,of processing time. Aicerdingly;
in the neitexperimeni*equal amounts of processing time were
arranged for'he two' conditions.

Method for the Second Study

; ,

The second studyiinvelved the.Same stiOUIUS materials,
apparatus;-initructiensietc. The only change* the4recedure
was that!ii.this case:durationsefthe complete stimulUsinput
:Aeons of`the two conditions were *atehed.:lhe temporarinter-
vale in the serial condition weie the same'as those:in the first
study--2 seconds exposure per word and approximately.one -secon -
between words, which sums to an acutal total duration442:5
seconds. Here, the input phase of the simultaneous condition
was increased to the same total duration by giving a 92.5
second exposure of the list. Thirty additional subjects were
recruited from the same source.

Li

Results of the Second Study

The results obtained under these conditions showed precisely
the same pattern as those in the first study. The data for each
of the performance measures are shown in Table 6. As before,
there were no significant differences between the study conditions
in terms of number of words recalled, 0-E(SCR) scores, or
0-E(ITI) scores (F<1 in each case). Furthermore, practice had
no differential effect on the two conditions, though the increase
in all scores with practice trials was highly significant.
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Table 6.

'4 2 *.,e.,117'.. ; ,. .

, : ' c .7 r

Mean 'Recall Measures Obtained with Total Processing Time Equated
batween''Serial and Simultaneous Methods of Presentation ,

in the First 'Study of Experiment 3. . .

Mean ,Words Recalled'. -Mean .0;E (SCR)1 Mean 0-E (ITR
. .

,

Trials Serial Simultaneous Serial; *Simultaneous : ,Serial :Simultaneous

1 14.60, : 13.47

.2.27 14.7
.345 .1.88,

1 r.,..8.22.-,,,
3' ,....123.40 1;.:23.00' l'

".

-10,49- i.,:i0:88,.
24.67 25.40 .40.42 .13.11

5 26.73 26.93 13.70 14.02
6 26.53 27.13 13.07 .13 13
7 27.07 28.00 13.64 '44:75-
8 27.07 .,,,, 27.89, - --..13.97 ;, -;1461
9 : :28.07 .',-.-. :28:00 :, , ,..13.54 .. 14.82
10 13.61 z 115.61 .

1111;;28.67-".. 28.33 .i.,;.14.7r3 15,83,
12 28.80 i8 73 52 15. 9 , i ;

.

.85, .58

1.46, 1431

3 08 3.09

3.48 4.30
4, 00

,
5 27

4:16 -5.46

4.72. ; 5.50

,

,8.54

7.32 7.55

*Impossible I '-`"
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Discussion

,,Theiresults,of the-two studies failed,:to..show.any superiority

of performance ,with..the_eimultaneoue:method regardless-of
whether .e;cposere processing time was. controlled.:. This is:

especially surprising, for the .cue. where..total :processing . time.

was controlled .,(1.e., in,,the second study) because.- this -is the

way in which previous experiments, some of .which found -.positive

results,., were conducted., .

These results illustrate once again that the simultaneous.
method,.is not :invariably superior to,,.the !serial method.!, The

important . ,question. still -remains one of iunders tending , what

additional,leatures.of,the study.conditiont.detereint
whether or not the. simultaneous method:1411 ',augment rperfor-
mance. -,:Several,keateres.:of ; the present ,experiments;may-..have,

beenIeportent ,in-ed.niesising:the.differences between the ,.-.

methods.. ;!.

In the first place, it appears that the present task was
an eapyone.,-.ipverall,: the subjects In, both conditions,ot.both
experiments, were...able to remember At .least ..75S of the 'material

bx,,the.,third:::praCtice:trial..:.11owever 9 the improvement :re- .1:.

callwith:practicalas,highly significant so,an:absolete cdiling
was not. :reached during Abe .early trials, :and- it ;would have :been.

quittpossible to :observe a differsatialteffecti under these'
circumstances:. itiit Ives, a lobeet.,one..,..Still,,-It seems that -any

potutiel advantages.. of the -simultaneous :method ..may be :minimized

where: the teek is .otherwise.:an .

(.;

Perhapecthe-nature ok the stimulus materials ,,elsolelped to
minimize thtmagnitude .of the effect :materials:. presented

here ,cojaprised Ahrse-kroad,... awl:- very (obvious.: conceptual cite-

gories.- the ,factors .which ;Puff,and :Sousfield. (1967)%.:..

thought. should ;lead Ete,,:superiorityLeffi.the,.simultaneous method

was that. it sfEorde4i,the !opportunity to, detect !.,:
of relationships:among:the yordsi..presumabiliby. allowing
scan in varying ,,directions,:etc.i-.1,,It was ,assumed.:;that, !the .1:

detectioe,of such relationships ,::or ,associations would !. :-

facilitite the formation of higher-order organizational units.
It seems quite possible that increased opportunities for detec-
tion of word-relatedness provided by the simultaneous methods
was of little benefit in the present situation where the re-
latedness of the words was made very obvious. Some support for
this interpretation, is provided by the fact that the two methods
led to the same amount of organization (which should reflect the
formation of higher-order memory units).

According to this reasoning, then, the relative degree of
influence of the method of presentation may depend upon the
difficulty of detecting essential relationships in the material
which will augment the formation of higher-order memory units.
This suggests that Puff and Dousfield may have observed a large
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effect because they studied the recall of a word list'liiiolving
a minimal number of normative relationships. The materials used
-by. Bower, Clark, Lesgoldand Wineent (1969) 'etiployed lists that
were hierarchically organized across four levels. It 'seems,
quite possible:that,- while' thiskind:'of -list structure may be
verj.beneficial-in-augmenting recall, it:may oleo 'reqUire
fiZerAliscrimination at the time of itiMulur 'presentation'.
than does the -'deteCtion of several-very 'broad conceptual
categories like those employed here. One-study:which may "I'.
not be consistent with this tentative interpretation is that
by Heiser and Tats (1970):. They studied the learning of lists
of CVC nonsense syllables which should Certainly- embody -a
minimum number !of associations and actOrding 'to -the present
reasoning, 'wOuld therefore be:expeCted' to thOwlatubstaintiiil' '
effect' of the. method )Of presentation. .--HOWCWer 'such ''
effect -Was snot obi ervad is possible, .itif Course "that
nonsense 'Material behave differently -ficini'"Werde, but 'is is
also clear that the present interpretation of the data must
be regarded only as tentative.

, !I; r; ; ; ;-; ,

if:.'Another faCtor which may 'beinvolved itithe-discrepant: '1':
results of the 'different studies may be cthe Jprecise nature
the configuration:in which -the stimuli 'are :pretented::.- The two

;studies :reported 'here and d-the bj = Feimer and Tata '
ployedla Columnar cOnfiguration ,.for sliultaneoUs presentation:
These .are thelinstanCes in which no differeicet Were
In contain :the :Itudies: which found' the SiMultatieotie methOt to

;be .'stiperior! utilized.:quitedifferant ,iiiritigeiselitsV''Puff :and
Bousfield used a circular array,bated ,UpOOiiio 'Conceitric circles
with the words lettered in such a way as to minimize the ease
with which !they !Could be easily :read in ,either cloCklitie or
cOunterclocksiiit -Somewhit Bonier',
Lesgold, .'and ,ifinsenz =vied :a ',hierarchical' ikratigeizetit jet -the '
items. a `It 'fifiemil:quitli""poilibtle that .1iti:propotied by 'Reimer
and Tits; ,the;subjeCtssOari':the,i'sitiultaneofis
when is., presented! AO a :catkin. This Iould 'the
multaneous:preisentetioit effectively identiCarte the:serial '
presentation,: and :vould , of course,' tend' per-'
formance ;discrepanCrbetween the -nominal4 'different 'COnditiOne.
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..Experiment'4,:,-J An ;Investigation, of!!MmeOry ;Perforlance
With Three DrLe 'Of Preliontation-Seouences
and Seven Measures of Organization

:-
r.. f.1

Pawnees, ; .. :':) ri

r... . A7: f 7 .)'
Studies:144mpg !organisation: L(10) 'effects in ,fres..recall--

have, .moat typically,. compared, :theuinfluence, upon..:asOunt recalled
and.-.conceptual, clustering!, of. what .have: been called blocked (SU)
and random .411110) ..arrangesents of <the::same.tategorired, word-list.
In the SUC:_arrangement;!all of the 'items-from On. :category,,:or L.
concept, -ar.e presented before any. instances of another category .'
appear, -and; so, on..: Thus the ,SLICAist. Is completely organized

mster-,of the normetiveF'.a;td-, experimenterdefined. categories. `L. The

END 1ist, On the other 'hand 01 generated,,by,.randomiting in-
stances:ofthej.dif feriae.. categories,- -butt .most- 'often:, the pro- .;

cedure a1Oo4ncludes the restriction that- tio word eatiihe .

immediately: followetily,another.:Instance of the seise 'eategorYL.
The us.ual: AND list ,./.thereforei:, comprise* caero.degree of...!
organisation; in,teres 1oft lamediatetauccession Of words4rom
same category..-c<

Comparisons of ,performanee with 'tbeseitwo;types. of , input2'se-
quencek have...haft that: the ILK ,arrangement virtually always':
leads; greater, clustering,of ::- it fromithe? same' category;

HOwolver I-the:Amount:. meter.ial.:racalled( haw been.
found ,toibelauplent;Cbrthe ILK preeentiation: cases:
(e.g.- Cole') lranicel4411arpi< 4974 D'Agos.tino,11.969;::2:,
Weingirtner,14,6.4.):,, !other;:studiesi (e.t.-;'' Eisen'
1 Wright,t107,0;-; :Foote Moely,,
Shapitorr4971). ;,

(33\;!'i 12: . :

Other degrees, or levels, of 10 have also been investigated.
These bevel been specified 'accordint-tohe nember: of: categoryl
repetUions'(L.e, instances of. immediate., succeslionlcOta4Ords
f roa4lle, "ape category), average: die tones:. between .4ordeii-from' the .,72
sane Citel19.17,10r..;:nallbOrk off.vordc,frou, Other 'categorises ;;:.

veningl batweewiordes from the category c(Miyaner 6 Tresselt,:.
19#1,129.14114_,A6 1969S-;!Piaff, 49.6.6 146 andl./Shapior..811. ,A.971)
Amount recallmd; yule& -at,apfunction7of ofl: iO int:the:2, ;
studies .sbye,ganser; intki by,<,Puff high strengtk pair's
(though net the,- study .by; Mayaner.4!anct ant:-
not ,,jnith.ketudy3 by Shapiro:and:

7:111:;76:7:1:.;!.;fi!::,--!! :; :I

,1A41..4.1 ti. previous!, studies tave.Lcoveredle4airly ; broads: p
range of 10 levels ,Ionsitype of; aanipulationt of:110
been investigated. A SLR arrangement of: threw ibis fro', eitch)1,.,ri.

of three categories can be represented by the sequence
AAARIN.PC:, whereas a. possible ?!. RWD:Arraitgemett,261ghti be .."

ABACBCBAC.-...) It iit*! alternating-7 (ALT)naiti,'
queues:: like OcApc.Asc which l.has not yetIbeeni Studied:11 The
clunf.t.ielk 0003 ettaRexae to whether performance:41th/ theALV I: I

list would be expected to be sore similar to that with the RND



1

ii
or the BLK lists. Alternative predictions seem to follow from
differsnt:theoretical;vievs Of ..tha.important. fadtors 4nvolied
in the sxplanation.: of 10 effects'.' '

Several theoretical views of 10 effects have emphasized the
basic importance of the degree of proximity of members of the
same category (e.g., D'Agostino, 1969; Glanser, 1969; Puff,'1966;
Wallace, 1970, and Wood Underwood, 1967). The consideration
of the ;proximity of !related Itemaleads' the. exPectat ion of
equivalent performance with !the. ALT and RND sequëncás, with both
of .these being inferior -to' the.:BLIC isequenceii: xample:list
of three fromeach three :tetegories -the aUârage di.
tends:between; successive Words' frois the Wane :category-; is '-! : r:

intervening Attar:with the BLK- list, :2:citema arlththe SALT Usti. ;',
and :1.-5,11tomm 'for the 'specific. RHO. '.list given, but ilte average' of
1.87. items -over iall,pdisilrle, RNDAiste Offithis" type.11 The "sane',
expectat ion! it'reached: Whsn:IOis specified terse of the
number of stimulue. category- repetitionio.,--(SCRe)' r: .1
order. A :SCRils 'scored, each time .a word' from7avir category' is
immediatel.y.; !followed, iin the list Ity: .another the-taiie;
category;'. r) Thus1 the ILK; list representi the maxilla 'POisiblel
number loffSCRsp. or,. 6 this. !cast,t.,Whilei the ,RND; :add- ALT-
quences both involve 0 SCRs , or the minimum possible 'number.

Ow.the Other. b ;.the': ALT doesritiVolvet a readily:
apparentsequetitialpattern.- 'Thus ,--therS' slims tote ardiaien-
sion of, sequential structure: along: Which thellX) ancliALT
are essentially, eimilariatut both aitesUpetibr te'the RND flit;
This dimension fwill- be referred sequeitiaLcomplexity',
merely to distinguishLiv droll! the :basic CategerioaritruCtere
of the listiJ This Structure! can b. ,ipstifiedi so:Si/hit
jectively, and-1,1t leastl.partlf independrinitly of the fitaiseity
dimension, through the use of a descriptive coding (iiifOrmetion) .:;
system similar to that described by Payne (1966a, 1966b).

OI

Brief ly, id Payne," .wOrk with binary and ternary digits;
the coded.- forst of% seqtlence 'war bued upon, the abstraCtioe` Of r.; :1
repeated:elegionts1 or :.seties.: of elements App1yigaApplying basically'

codin'g scheme to' . the Y sane 9.aword, listmeximple '* Would
ultimately: yield-i codes of -,-(A)3: (B)3.! (C)3 'for the BLKilitt;'-.1aint.
(ABC)3 for; the, ALT-1 listitbue the: bele.thieteuld' bit aittotiplished,
for the, particUla*:, example IND:list-7 ibuld be:(A)1v (B)11:141
(CB)2 (A)17 (C)4.-, where ..the .7*qiaantity, laid& the parentheses
represental,the;largest,possibli siqUentillTionit) Ala.; 1)
immediately repeated, and the Stmber- following the Pstenthisei
is the number of repetitions of the unit. Thus, much simpler
codes are poisible ;. with that BLK:and ALTli.ts,lndthiöi suggest s
more generally; that thole = liste have a greater aiount 'of
potentially :.aaafair,-; structure f; -t A L-

yd d nt.7,!)

List structure;:information:ianostisliatedr. in 'several thioiat.=.'"..
ical positionirto) playl.rraajin rOle:: lathe , evil:1st of10'"
effects :in: frearecallo e% Knowledge about:, the stiiàëiiS eft the':
list is:::thoughti tO.;be:L important beesuie It provides: ibálifOr

bfuoc.:.
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coding the material for storage and/or aids in the development
of an effective; plan for.,the-retrieval of items from 'storage
(e.g., .Bower, Clark, lesgoldi-I Vincenzo 1969; Cohen, 1970;
Lewis; .1974: and Newman, .1.967). To the extent that these
views imply that subjects may utilize any available type Of "...
structure, it would be expected on this basis that performance
with . the ; ALT and 11K. lists would be similar, and bath Would be
superior: to,. the. RND '

Additionally, there is some evidence that this kinds of
sequential complexity is an important factor in several
somewhat.; different types: ofttaski... For example; it has been
found tov.be..important:itt' the recall 'Of 'pereeptual.,itlinulus' arrays
by Glanzer.. and Clark (1962) -of' and f Or subjects' judgments- of the
complexity of line-segment stimuli by Payne'. (1966a).':: Further"
more, a more general role for this kind of complexity in human
memorrlas.,beeW suggested' by Miller (1956) and Oldfield: (1954).

Thus4...thebalsic purpose of sthis::.experliment was tO.'-detirmirie
whether: performance with: the alternating eiqitenCe Would be
similar:fto .thati..of.the.randOm order;,tat.'expecteCiiit the,basii of
thei.proximity measUresof or,whether-ir.vOulUbei:mbre
that of Abe :,blocked, .sequence,:;is luggested: by the deitti,of '

sequentialstructure..),:'.'
.i'!t ....... .

Method

The stimulus materials were those previously used by Puff
(1966). iklist of I 15.'numbers :;randaly4eleetedofrOuf:thole
between,l'and:50; wavused for Precticei,T.;'Theise nuithere were "
presented to E:Ss ziits Weide !rather than'. numerals Five ..'rendffilized'':
orders cf ..'presentation of this'..list wereesed. 'The.eicperimentitl
materials comprised a :lilt of.:10.words' froci:,each:'43
categories óf ylgitables snd Occtivationi These:item:
were -chosen from the middle and leiter 3freqUeOCY to 'the
category -tames in the 3Cohei lousfield ',1eand ,Vhitearah (.1957)

t .Jj r"

The words were then arranged into BLK, RND, and ALT sequences.
Fifteen separate =lilts of each ,typt.'Wete'..preparedl''' In each of
the BLK :sequences t'alrof ..'the ambers of ciee,"Citgory
ignited' euccessivelyleforefaitchliis to the huixt:CitattirY
The-order, Of:pretenting the catepiries váöCoUfltenbC1mnCed' .:
across.-the isultiple BLKliiti, at theIiirder ,df'.'WOrdii
categories wis zraidaizid eVery.4ase.In Vie 'ALT aktieueis
words from ;different categories' were .preiated in 'a' 'regigirly.
alternating pattern, ' wordi from a Rite -CategOiY.liPpetricC'
in every third serial position. The order of rotation -through-
categories was counterbalanced across lists. The RND sequences
were constructed. by random Witii'thifirestrietion' that
two words:. from the same...category- 'could ,`04ier.
succession.... ',:r.vdrvaim3P, 7.n

1:y1'y!
3 n' ?I': "? tOfit:
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Asummary, of the average
same 'category, the number of
simplest possible sequential
shownin Table 7.. :.,.;

distance: between words from the '

category repetitions; and the
code for each type of sequence is

...All. stimulus% items were typed in primary. typo in' the center
of 3 x 5 inch cards for manual presentation. A small flashing's
light, which was shielded from S's view, was used to pace the
presentation: . 3 ; . . ;

.The Si were 45 male and famele,undergraduate students at
MiLlersvtlle State. College who were paid for-their participation.
They Were alternately. assigned to one of the 'three input. se-
quences-in order of appearance at: the laboratory..

.;: . .?,. -=.).! :*

I: All. subjects were tested individually. The: instructions 0
emphasized that the order of recall was unimportant and that
S, sou/Al.:write the words. in any order that seemed::easy_or-vatural
for him. A. 'single , trials with .. the practice' lisr,was, administered
first. This list was presented at the rate:'oUone! itetriverY'-'
2.5 seconds, and .4period, of 2 ;minutes was :allotted for- recall.'
Then a: singlel, trial :withione-;.of the. arrangements ofifthe -eXperi-
mental list was conducted. These items were also presented at
a 2.5 second rate, but 3 minutes were allowed for recall.

Results

The number of .:,practice list ,. items .. recalled correctly wail
analyzed first. As ahown..in..Table,t, the mean retell:from the
practice,. list. was somewhat higher for the ALT list '.:Ss than:for
Ss.,in.ths-other-twogroups..... However,:,the. analysis of.:these''.'
data iediCated that there was 'no ,significant variation anionr,
the grOUps, P (2142),,,ey.1.,09, Soon naller., differences
were observed in terms of %total -items I prOduieit:, (is., Ancluding-
intrusions and,duplications)
Thus, it was concluded that there were no important differences,:
among the three groups in basic ability for this type of task.

.1; The Mein wilier -of :experimental 'list *ords recalled,-cor-
reitiy, is .also..presented. in TableAL ,.- :It .Can !be :.seenithat the
mean correct .reca/i.,from the ,IND, andALT.r.sequences was. virtually.
identicalr :and...both ,were, inferior, to that with...the..BLR. sequence.
The overall analyst. of these data :indicated that this :variation
in recall scores:was ,quite.significant,T;42,42Y :5480, '2541...
Once. asain -the same pattern was; observed. when-.thd.7atialysis wart,
basedsupott data, including intrusion.0 and -(2,42)

c.: .'.) .

r.r:"v".( t" ;';'" J.:

The, degres.of..conceptual. orga.nisation.of reCa114,;or. the' ,*

extonio.to.which:words,ifron the. same,,categorrverel clestered;..
together, after the different kinds Of sequences was also 'in-;
vestigated. Observed clustering was specified by the total
number of stimulus category repetitions (SCRs) observed in a

5-4.?
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Table 7.

Prnxinity Measures and Sequential. Codes
for the Three Types of Sequences rsed in rxperirent 4

Type of
Senuence

Blocked

Alternating

Random

Proxinity Measures

Nurber of
Averape Distance,
Batmen Memhers:" CatApory

ef,Category ..7 Repetitions

1.94*

Simlest rossihle
Sequential. Code

(A)10 0110 (010

(CA)2, (BCA)2 (01
(A)1 (g)i-(CA)2
(01.1,09.1,(CB)2
(A)l-(B)1"(A)1

* This is the average over the 15 separate lists
which Imre used; the range of values for the
individual lists !mg 1:85 to 1.96.

** This is the code for one of the specific lists used;
others Inve,even less simple codes.

5 715 ;,
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70c. 'f,;71"

"7:04.6 "

.41roupMeans.ot-Nuiebei-Of-Itemi-taireetli-Recalledi- --:,

, ..

in.Eaperinent 4

Sequence.

Grow:

4004d

Alternating
;,- ! ;,;.

...

Random 1

Practice List
Recall

,,Experimental Lisp
Recall

7.40 13.87

8.47 11.33

7.60 11.33

-?=f. ,:!c,1 7!.,,, .4.7,-,;:rrs,-.: 1..,,
'7!

..f,i, -.1.r.:-.7 10 1.1-1 r ' '7'7'. q1V-, 7'7.,1....

..r_ n1 ,I r-,, 7,1 t !!--r-....r
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III

S'e (recall protocol. A SCR was scored each timeLe,word fron
any category was directly followed in recall by another word
from the .same category. *, : ..

Because the values of 'observed clustering, 0(SCR), ,which can
be expocted on the basis of chance, or are even possible at all;
are a function of properties of recall sequence such as
total number of words,:rocalled, number of categories ,represented,
in recall, and the distribution of recalled items across cate-
goriee, the proper ,interpretation of .0(SCR) data..re,quires. that
these other recall, Parameters to be taken ,into account. This
is accomplished by forming some type of derived score, which: ex- ;

premiere '0(SCR) relative to chance expectations ancl/oLuneximuk.
possible valisie./

Previous studies of input organization effects have almost
exclusively used either a slightly modified form of Bouifield'e
(1953) ratio of repetition (RR) or Bousfield,,andr;Bossfield's,:'.
(1966).04 (SCR) dirliation'eCOre: ,Both -measures have recently ..
been heavily critiCized by .aeVeral. investigators
Dalrymple-Alford, *Dunn, :1969; Prankel,:f.,Cole, 1971:
Hudson 'A Dunn, 1969; ''.ROMiker,,,Theipson ,& Brown, 1971) on..a:* , .

number-of statistical grounds. for "example, the RR measure (1. .

does not1livo/yeen..reccurete eitiimee.AfA11#11111M possible
0 (SCR) values and :does not take cheriCe,,into.account directly. :

The 0-E(SCR) score expreeees the deilation from chance expects-,
tions, but does not consider maximum possible values so that
it varies substantially, with the amount.. 4.racall.i.1 While (these
measure' May be satisfactory for describing clearly how.auch.,;
clustering occurred in a' single recall. sequence, the inhrent,:
probleie make it ,difficult tp. lake .comparfrpops across different
conditions or trials' :Where, parameters as total recall are likely
to vary. ! . ; -

; :,- `,1. If : t .

Each of the critics ha proposed a new type, of clusteringi
score which postulated to be more . raadilyiinterpretable-Ithan,
all of the Othert.'' For instance, Reenker et, al. argue! that the
deviation Of, obseritid- from chance Clustering, should, beviewed:.,
relative iii:the naxilia linsaibledeidation,from chancel.:
DalrYinplit-gford'eUggists that ithe.Observed,depletion..from,,chance-.,
be considered relet144 to the .ntire range of possible' 0(SCR)i.::
values, ie. ;' feel iniOienia,POsliblereo aexisui, possible:
Hudson'-intIhinii; 'and' tratikel. ant)Co/e.fial that .the,:best
cedurit tto ,eXpreil:clUsteriiig- in terms of standardised f scores
by taking the r:0740,01 :4f observed from expected clustering
relatiire,to Oie itiàdard ,deviationlef such values. ;...Unfortunatelyi-t
there:lias-::tat-yeebeariany egraMeant.upon,the best single scots,
nor any 'Compelling' waYto*Cide .batijeen them. Analytical ar-!'
gumnts Ind .!areificia/ .served to ,

demonstrate that all of the 'measures have both merits 'and
apparent ietkieseee: . ' =

:

HeCiuniii(Of the'UnCertainty -about the beet procedure to use, :
as well as the need for more comprativ. ktedy, of the various

".!, ;Vs ?.?.A ` 1. .
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,
measures, the present dita were analyzed by both 'Of the :measures
used inaost previous 'studies of input organisation effects,
as well as by five of the newer measures. Formulas providing
somewhat fuller definitions of all measures are given in
Appendlile though the detaill of their calculation must be
found in the *original articles . Mean values of all measures
for each of the thret-typie of input sequence's are shown in
Table, 9qalong viththe results of the 'analyses of variance.

The analyses of variance were followed in each case.,
by the application of post hoc comparisons by the 'Scheffd method.
The pattern of rialto was the same with every, measure. No., signif-
icant' diffaeinces ars found between the RND and ALT aquenceet.
but both of these were inferior to the HU list.

Discussion ..":i *. s f : r t . -

I fl
The results indicate' that both acill....and,clustering were

quits/ equivalent. with the RND and 'ALT ;types, of input sequences
and that both of :these tyPie:Were.greatly 'inferior :to ,the BLIC.,
sequence.: 'These results this 'conform tiv:the,predictions, made,
on the basis of the,prOicimitY. of items 'frOm. the Sale category, .;
regardless of whether proximity is ..specified by the Osage 7
number of,Oards interverittiebetwiet(two words from the

the
,

category or 1.2xterces**of the number of -SCRis present in the -,

input,: lists " . !**

All of ',the theoretical view s ,eclitibasising.",SimPle Proximity, 7

are thuir,supported and th'ete are *iiii-appaient 'grounds for die7,
tinguiehing. between varlet* different 'ideas of why proximity, .

is important. Thus, it 'could be because of any of .a tiumb.er, of
more specific -proCessiii or ,mechinisms:' Pisff (1966) proposed..
that both amount of recall and clustering should be a function
of the distance between related words because of an influence
upon theths availability, or 'priming, Of coon Implicit associative,
response. (ThR) That is, sines priming effects are assumed to,,;
dissipatcliith time, thI. more contig,ous 'tlige3netances of priming :
the saile'lARe', the greater this' isMessitiem of priming effects, and
the more available ' the comaoñ IARs if fictive: *dieters: among
thvcategory.aelebiri.'-'1:''WoOd and Underwood (1967) espoused a
somewhat 'Similar' view,''but'Pet the aphas*.iPOn.,the4Priain8
of repreientational.relikoniiiiindTths subsequent availability
of the Individual Word' Glanzer' (1969) stressed that' diitoince
was important big:tin:16'1e determined the extent. tp;Idiich.related
items would be short-term I tcloi ge'(611).; sass time.

Y Yi
further (suggested that the limisitiinions"fireistiti'',Of ,related Ferde,;;
in STS simplified and facilitated the rishiMisil prices., ?slid .,,
thereby .,increissed; the ,probability that the w. .would., enter ,
long-term stortge'*(presusiblyvtogethie).'', $oswhs similarly,
D'Agostino 41969) proposed that '.-thirdiitiiiice between related
words affects the effective amount of time for Processing those
words together as a single unit., That i$.L ,iti erder-to proceesc
integrate, or rehearse :thee :0,Siell...thm pre?. 3

viously:presented; Word:41iin 'die 'lit "ii prisen ted, As

t
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Table 9.

VdioUp' IlOaaOf iriOtis :tlusteriU .;ieasUies

FL

and ReSult a of Analyais :Of, ,Variance . for Eicli Meacinre., ,

514: 1 1: : v .;,1 , in 'Experimerii 4 ,

-A:, ....!.: !; . . . 1 J "),

. , zeana for Sequences

t

T,

1

Clusterinr reassure .131OCked Random sAlterl..itine

';', ..

. F(1.42). u value

Ratio of itelieiitiOnT'
(Bousfield; 1953)

17..:. r -, i t

0-E (SCR) Deviation'

:64

-. L.,,.
'4 :56

,-:

:

:..

- :'.:

.4o ', ''.;

. v . 1!',1 4.: !',.- ,f',..;?..

1,11' 1.95
:lr.,,I VI ::',i.13.5.0.001

001

ti Score (Bousfield &
.....

Bousfield 1966)
J..:.1 . ,:r.... ',,,` ' 4, !C., . , .,,-:,1,7. ,,,:', I. ,,!... ,.i.i. i':, ,. .. y.

Adjusted.' Ratioi of..:,::),'-:),-,, \..,.i :,::.,::',;:., , -..-..:.:..i r..jr. :-. - -.,..*.: :m..2. ';.:1,. H-.! -,::, y,ti.:

'Clustering (oenkery ! ... ....):1 ',, ).,..... .2 .:! ;',?' ,: ,... .,<.001
P.

.1E3 : .32 ,
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8.74 <

. .,-. . .., g., ,...i-...f ,:.::: ..- ... ....; ;71 ,.; ....v.., ...Th 4:

Thomason Ed. Brcivng
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the distance between related items increases, it is assumed
that it should take more time to search for and recall the
earlier item, thereby reducing the amount of time which can
be devoted to effectively processing the related items to-
gether. Finally, Wallace (1970) has also asserted, without
speculating as to the mechanisms involved, that items which
are experienced contiguously will tend to be recalled
contiguously.

Alternatively, these results are not ,consistent with the
predictions made on the'basis of the.degree of overall list
structure; and thus do not 'seine to 'support those views of
input organisation effects which stress the utilisation of
list structure as a basis for coding the material for storage
or for the development.Of systematic plans for the retrieval
of material from storage (e.g. ,, Bower et .81., 1969;, Cohen,

.',1970; Lewis, 1971; end' Nawsan, -1967). The. basic problem. here,
in short, is that the ALT sequence involves a great deal of
objectively specifiable sequential structure which should have
afforded some advantage over the RND 'List if Se dO Indeed"
primarily base storage or retrieval strategies upon list
structure. -=

There is a possibility, of course, that the sequential
structure, of the ALT list was not utilised effectively because
it' was not even detected by the Bs. There' is no wayti"refeite
such a possibility in the present experiment, Mat' there. is- I
fair amount of evidence that the point in time at which' the
detection of buic categorical structure occurs is not crucial.'
No reduction in /0 effects has been found even when Ss, have
been given quite detailed information about the categorical
composition of the list prior to presentation (4114.1*.
DAgostino, 1969; Newnan, 1967). Furthermore, Cohen (1970)
found that manipulation of the distance into the input,, list
before the' categoritation could' be detected' did not produce
any differences in total recall. However, the demonstrition
that Ss are in fact sensitive to the presence of this kind of
structure would further, strengthen the present conclusions,.
and would- be an interesting contribution in its own' right. ,

The similarity of the results with all of the different
.clufaterlig measures leads to several important conclusions.
First of the findings of previous studies showing' greater'
clustering with the MR list than the RND list using the
earlier measures are supported. Even the more recently pro-
posed, more sophisticated, measures show the same pattern of
results. This strongly suggests that the greater clustering
with the ILK list cannot be regarded as a statistical artifact
arising, for example, because there is greater recall from the
SIX list, etc. Apparently, the degree of 10 influences the
tendency to group conceptually related words quite directly.
This finding also lends confidence to the conclusions of
earlier clustering studio in general, for the issue which is

5-61
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raised by the emergence of the new measures is not only which
to use in future research, but also how much the results of
earlier clustering studies can be trusted.

The present results do not offer such help in choosing a
single measure for subsequent work. In fact, that is clear
is that, under some circumstance. at least, the choice of
measures is not very crucial. However, it is also the case
that the present data did not involve a very wide range of
different recall parameters, and thus would not be really
optimal for producing discrepant results with the different
measures. Until research can identify the single best measure,
the present strategy of using a number of different ones
would seem to be recommended.

5-11
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Experiment 5: Temporal Properties of Organization
in Recall of Unrelated Words

PtirPOst .
-,i:

One of the Major': endetvciterin 'the' eitudyrOf 'the' 'OrgsinisitiOn
of human memory has been to be able to specify the' Unite:Or'
structure of the organization. One of the most widely used
techniques is 'the of aubjective ..OrgenizaticiO
(Tulving, 19621) 4 .` . ??!!..

: : '` ). :-.'' :r '

'Subjeetiiie; OrganliatiOn refers to the' 'obeervitiOi that',
-even When ; "Unrelated" :wOrde are 'Used; ''''subleCts 'tend 'to'
sequences .'ot order. 'On' repeated'
Following 'BOuifield',.''Puff`'14id Colin (1964) and BOuifield iiOd; "
'Bousfield .(1966), : the 'iOdiiidisal Of 'iubjeCtille'ofgent-
mation are pairs of wOrdi which are repeated ' in the :lame .'.1

sequential 'Older' on two rsuccessive trialst Thiel:. 'unite ' aie',.
intisitriar tepetitione;' 'Or /TO. tiOlte.; '''"'-''''

. . r.?" t v.31Y-

TU1V:Ing .reasoned that such an event represents a,. reflection
of a' memory ulit'beieirlie,:if the lUbjeCtitfiee tb recall the
words ià 'bider , and if he repeatedly çecalls some' words 1.

together in contiguous positions in the output sequenci, then:
the words ' are behaving as they have become aCildgle
Thus, 'Part' Of the appeal of the study of this type of Orgaini--
zition is that the investigator does not have 'to be tO-
specify the 'bedew tiPott Which' 'Ss fore theisi' uisitoi. "Oa' theithet'
hand, this also means that the observed units may Sift
to the investigator any immediately obvious basis, for their,
formation'."-'' Pa' essaiiplo;) if' the itabjecereicatif-1, pelf-like' table
and iiiiipeptititzietn tiro .sucCieesibiltriale; it"miay difficult
to Willett' that these words e-sligle-funatiOnal
unit IX they' tObjeCt PtirtheimOre;-' there' ie thit 'concern
that this kind" Of 'rpairWide"rtigiiiiieent' POZeibiy-iefliCt
accuratOlY-the "teal"' ,itatUre, of the:OigaiiiiiitiOSS. 0110 Ss'

Thus, the primary purpo.e'ôf tbis study was to provide some
further' evidence about the functional measUsed'''':
units ' 'Of subjective organisation. 'The--bikeits#04tiOnis. herei
were the same as thogieprepoied* `OtheeinWesilgatisiiii
14azidle;"'1970'; HcLeiin'.0 Grigg HiChirde
1969)'fliaisely;' that..ftle''TilaikOlietfoidiiince.iii' a "'iefleCt fells of
the nature': Ofjetbrige'.10" ad-' thati An* idilaffer4i7-enitted
in close temporal sequences represent some kInd Of'i' Mat
:memory. Here, units defined on the basis of repeated contiguous
recall were examined to see if they showed close temporal:j
contiguity as well.

fr' ..;;,),!;;;;; r:; -*!'
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Method t

,. sL
The stimulus materials were-two lists of 15 words which were

unrelated in the sense that obvious taxonomic categories and
duplications of first letters were avoided. The words covered-,
a range of Thorndike-Lorge (1944) values from one to AA, and the
two lists were, matched on mean frequency,, as well as mean number
of letters per word., . , ;

The subjects were tested individually by mane of .a booklet
technique. The first page of the booklet contained .instructions
to the, effect that there would be a series of recall trials, and
that the eubject..wa; ,free to recall the words in any order each
time... There were also some cautions about -thing...like ;extraneous
noises eitice.the recall was .oral and Was tape-recorded. 307.
sequent papa. of.- the, booklet alternately ;presented the words .

and instructed S to recall. them.. Word :presentation pages showed
the words raedomised..order, in. a ,single column which the
subject, was allowed to study...tor :30 seconds., . Periods of 30,,.
seconds were also allowed for reCall.., i.tOns was used. for...
pacing, and a total of 15 .trials was administered.

The subjects were approximately aqual, numbers of male and
female Undergraduate. itudents. at .Millersville State ,College
who were paid for :their, leryiCee. sthey.were, assigned eltera!,
nati1y to lists. Five tsUbjects.bad, to be, excluded , .

from the..analisii, beaeuse. of .extraneous noises Which, occurred
during, the:seseicin failure, to *44* instructions..; Beta are;
thus presented .fcir a; total of, .39 subjects-720 for ode, list end.,
19,:fer, the .Other.. :;.

. .

Two basic- kinds ,o datanwari extracted. from the; taw,
recorded. the record of chi ,words recalled,
and the.-intirsord times, or latencies, from the termination:
of each word to the onset ef, the, next.word. The aims; were -
obtained. by .procesaing, the taPes, through en apparatus cop"
Prising. following. components:. a. .Krohn-Mite bandpaes
filter to limit the signal to the upper voice-range;
Orison-Stadler., voice-operated; relay, ,set, vith thrsshold values
equal to 34 changes :in, .44 applitude; i;;digitakle3gic
ligna;1.!treeeduCer te,provide; a signal eith constant amplitude
and Veryiikeiniation; , the pa Beckman TYpeAt.. .:,
dynograph. The eat reeult las,;thitt each ward, wag represented
sui,a equarevive foriv,end the, interword latencies. could;
read. in fiMidiedths: of a. Second.' Sh.atiMate1,,ersor., ins .;

system 4U:shone 32..
r .teia itS;

.

; '0J ; (.1

The results are pooled over, the two replication lists. The
inclusion of lists as a separate factor in analyses indicated
minimal differences, with some important exceptions to be noted.
All results are presented as a function of positions in the re-
call sequence. Because of variation in the number of words
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recalled across subjects and trials, every recall sequence was
partitioned into five segments, or stages, by a "Vincent-like"
method similar to that used by Bousfield and Cohen (1953).

This procedure differs from the original Vincent method in two
basic respects. In the first place, the procedure was used
here to equate recall sequences of different lengths, rather
than trials-to-criterion sequences. Secondly, scores were
always placed entirely into one of the segments according to
predetermined rules, rather than sometimes being. split pro-
portionately between two segments as in the original Vincent
method. Additionally, the data for the fifteen trials were
collapsed to mean scores for each of three trial-blocks. Be-

cause of the requirements of the measurement of organization,
all analyses involved blocks comprising trials 2-6, 7-10, and
11-15. Thus, the analyses show what happens across five
successive stages of the recall sequences within trials, and
what changes occurred across three blocks of practice trials.

The first treatment involved all of the interword times
completely ignoring any organization which was taking place.
Group means. of. individual subjects! median times are shown in
Table .10.. The .significant effectsAn. the analysis Of .these
data:vere: fifths' of output;,F :(4,184)' 155.24, 24.001;
trial-blocks, F (2,74) 22.207.r.001; and the fifths x
trial-blocks interaction, F (8,296) 27.52, r.001. Post hoc
comparisons bypthe Scheffd method indicated that across stages
of output within trials there was an initial period of fairly
consistently rapid recall,- with the interword times increasing..

sharply only in the later part of tfie recall sequence. The
number of individual words represented in the 'initial flat
portion of the curves was approximaftely 4-5 in early trials,
and 8,4 in later trials. Practice served to reduce only the
times at the end (the final fifth) of the recall sequence
and had. no detectable effect upon the. times for, those words
given earlier in recall.

Subsequent analyses took subjective organization into account.
Following the Bousfield and Bousfield (1966) procedure, a unit
of intertrial repetition, or ITS unit, was scored each time two
words recalled consecutively on one trial had also been recalled
consecutively on the previous trial.

First, the relative amounts of organization at each of the
five stages of the recall sequence within trials were examined.
Density of organization was expressed by taking the number of ob-
served /TR units as a percentage of the number of opportunities.
Mean density of organization functions are shown in Table 11.
The only significant effects revealed by the analysis of these
data were: fifths of output, F (4,148) 3.77, r.01; the
fifths x lists interaction, F T4,148) 3.92, £C.005; and
trial-blocks, F (2,74) 29.15, 0.001. The fifths x lists
interaction indicated simply that, while the fifths effect was
significant in both lists, it was more highly significant in
one list. Post hoc comparisons indicated that only the first

44
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and final fifths of the output sequence were significantly
different from each other. Thus, the density of organization
decreased quite gradually across successive stages of output.
Practice markedly increased the overall level of organization,
but did not modify the distribution of units across stages of
the recall sequence (i.e., the fifths x trial-blocks inter-
action was not significant).

For the next analyses, all interresponse times were
classified as being between two words comprising an intertrial
repetition snit (called ITR times) or between two words which did
not comprise an ITR unit (called non-ITR times). Some problems
of data analysis were encountered at this point. Only four
subjects had both ITR and non-ITR times in every fifth of the
recall sequence in all three trial-blocks. Since the variables
of interest were within-subjects, an overall analysis including
all of the factors simultaneously was precluded. However,
several kinds of separate analyses were performed.

Initially, a test was conducted on scores found by
averaging over both trial-blocks and fifths of output. The

mean ITR time was .2 second ,while that for non-ITR times was
1.32 seconds.''' The test between the paired scoresindicatid
that the overall difference was quite substantial, t (38)
12.13, je.001. This afforded some protection for the following
analyses.

In one case, results were tabulated for those subjects
had at least one ITR and nnanon-ITR time in every fifth of a
given trial -black.' This provided data for three separate analyses....
each one representing a nonparison of ITR and non-ITR times across
fifths of output' Within one- of the trial-blocks. These data,
along with the number of subjects represented in each case are
shown in Table 12: Each analysis included fifths and type of
unit CITE vs. non-ITR) as within-subject variables. As shown
in Table 13, the results of each trial-block were very similar,
indicating significant effects of units, and of fifths, as well
as significant units x fifths interactions. These results,
combined with more specific comparisons, thus rankled that ITR
times were significantly shorter than non-ITR times, but only
after the initial two fifths of the recall sequence in the first
two trial-blocks, and after the initial three fifths in the third
trial block. Again in terms of individual words, the ITR times
were significantly shorter only after the subject had seated
approximately five words in early trials and six words in later
trials. It can also be seen that the discrepancy between ITR
and non -ITR times arises primarily because non -ITR times increased
substantially after the first few fifths of output, while ITR
times were considerably less affected, though the relatively
slight increase in these times at the very end of the sequence
was also significant. Since it was not possible to cospare.across
these sets of data to test for practice effects, a second set of
analyses was performed.



Table 12.

Leans of Subjects' liedian Interresponse Times for ITR
and Non-ITR Units at Five_ Stages of the Recall Sequence

and for Three Trial Blocks in Experiment 5

Trial
Blocks

; ; :y; .: .:=,

,.; ';.il:TypeJi: Successive Fifths of: Output
of

N Unit 1 2 3 4 5

.:30 .41 .39 1.00ITR .55
1 14

--Hon-ITE- .34 *---.46 .71 1.72 3.37
7 S

ITR .27 -,;52 .48 .1 .39 1.24
11

.;,.;.7.1ion-ITR,. :36 .67 ..89 2.80

ITR . 39 .48 64;!.!....r .51 !;) 1 .28
3 23

Non-ITR .46 .76 .95 1.76 2.36



Table .11)

Results of Analyses of Interresponse Times
Across .Fifth's of Output Within Each Trial Block

in Experiment 5
-t:,

.'.
Source

First Block Second Block Third Block

F df F
, df F df

Units 54.24 1,13 20.37 1,10 22.86 1,21

Fifths ''' , 31.94 ,4,52 17.50 -4,40 10.96 4,84

.U* P .22.$3 4,52 6.24 '.'4,40' C.' ' 5.87 4,84

2, values- <.005 or' 10016

r



The data for the analysis of practice effects were obtained
by finding those subjects who had both ITR and non-ITR times in
all three trial-blocks' for a given fifth of the output sequence.
In this case therefore, there were five separate analyses--each
one testing for. trial-blocks effects within one of the fifths of
output. The data in this form' are shown in Table 14. This set
of analyses revealed that there were no significant effects of
practice, except in the. middle' fifth of output, F (2,34) NI

5.42, r.01, but this effect was unexplainably attributable
to only one of the two stimulus lists. None of the trial-blocks
x units interactions were significant, so it is clear that ITR
and non-ITR times were not differentially affected by practice
at any stage of the output seqUence.

A further finalists' of the effects of 'Practice focused upon
changes in interresponse timeL when the same ITR units were re-
peated varying numbers of times. Tabulations were made of all
of the instances where. the use unit was repeated at least two
times, at least. three times, and so on through ten times.

These data along with the number of -instances of each frequency
of repetition are shown in Table 15. Separate analyses for
repeated measures were, performed for each frequency of repetition.
Only the units .ithich were repeated at least- twice showed a signif-
icant decrease in time with repeated use, F (1,37) 5.35, p(.05.
In spite of the ..imprespion given by: some of the absolute values
in Table 15, times ,did: not decrease' signifiCantly (all ke> .05)

with any highei frequency of repetition. Because of the high .

degree of variability,. these results were- checked by the appli-
cation of Friedman's nonparametric analysis by ranks, and in this
case not even units repeated at least two :times were significant.

Discussion

The major implication of the present results is their
support for the "reality" or "validity" of measured units of
subjective organization. It was found that, words which are
defined as being organizationally inked by the examination of
recall ordering also show shocier interword.latencies than
words which the repeated ordering measure .says are not organi-
zationally related.,. However, the temporal differences between
ITR and non-ITR units did not appear until after the subjects
had recalled a number of words; which is approximately equal
to the immediate memory span. More specifically, those words
recalled early 'in the output sequence were emitted rapidly,

regardless of organizational links or their absence. It was
during the later stages of the recall sequence, when the
immediately accessible items were largely exhausted, that the
significant effects. of organization took place.

The functional ."reality" of these ITR units is further
supported by the similarity between their temporal character-
istics and those found with units defined in other ways. Handler
(1970) reported- basically similar results for units defined by
the categories inZo which subjects sorted the words before
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recall. There is also striking agreement with the interresponse
times found by Polito, Richards and Lucas (1969) with units
defined on the basis of clusters of words from the same ex-
perimenter-defined taxonomic categories. Their results show
virtually the same kind of interaction between the effects of
organizational units and successive stages of the recall
sequence.

A second major aspect of the results concerns the effects
of practice. Neither ITR nor non-ITR times, at any stage of
recall within a trial, were much altered with increasing
practice. Furthermore, after a decrease in latency the second
time the same ITR unit, liras .repeated, additional repetitions

of a unit did not i;saute in anYfurther.reduCtion in time
between the members of the feriit., This lick of practice effects

seems entirely reasonable for eon-ITR times, but the weakness
of the effect upon ITR times ice bit surprising. It was
thought that they would continue to become stronger, or better
consolidated., with repeated usage. However, .becases. of some

iE

_,' .

possibility of unknoin item-selection-effectln these analysis,
definite conclusions here will require additional direct experi-
mental manipulation.

Practice did, however, have a significant effect upon
ititerword times 'considered 'Without regard to Organiiation.

The longer times at.the end of the sequences were seen to de-
crease substantially. Niece chatiges non-ITR times

did not occur; it appears ;that the explanation of this effect
involves two other factors. It at this same place in the
output sequence that ITR times are appreciably shorter than
non-ITR times, and with increasing practice the number, or
density, of ITR units ,increases. That is, with increasing
practice a larger proportion of the later interword times are
short ,nee from ITR units, and the average time at the end of

the sequence comes down. Practice also produces increasing
numbers of ITR units at the beginning of the recall sequence,
bit all of the first words recalled are emitted so rapidly that
the increasing density of ITR units has no detectable influence
upon average interword times for those words given early.

Incidentally, it should be noted that the present results
for interresponse times without regard to organization ass
basically similar to ;those :recently presented by Murdock and -
Okada (1970) fir a single-trial iscallover4 series of lists.
One apparent difference in the two sets of results is that the
present functions remain essentially flit further into the recall
sequence than is seen in the Murdock and Okada data. This

probably does not reflect the different ways in which the data
were partitioned. This was checked by plotting the present first
trial data in the manner used by Murdock and Okada with no
appreciable change in the pattern. Perhaps there is another
kind of practice effect which arises from experience with
multiple lists.



Another of the important findings here was the distribution
of ITR units across successive stages of the recall sequence.
The density of organization began at peak level in the initial
part of the recall sequence, and then decreased quite gradually
until the lowest density occurred at the end of the sequence.
Also, while practice raised the overall level of organization, it
did not change the relative distribution of units.

At least a rough comparison can be made between these data
and those for organization in the form of clustering by
Bousfield and Cohen (1953), though any of a number of pro-
cedural features of either study could have influenced the
nature of the density functions in addition to the differences
due to the type of organization studied. Their stimulus materials
comprised four taxonomic categories of fifteen words each, they
used a serial rather than a whole method of presentation, their
subjects wrote their recalled words, and they obtained data from
only five trials. The density of clustering as a function of
Vincentized tenths of the recall sequence was presented for each
of the five trials. Their functions look very different from
those obtained here for subjective organization. Specifically,
the overall level of clustering is higher; practice does modify
the shapes of the functions, operating primarily to raise the
initial segments; and within a few trials, the functions assume
a quite negatively accelerated form. About the only similarity
that can be seen is that, after the first few trials with the
categorized list, there is a general tendency for both types of
organization to decrease monotonically across successive stages
of the recall sequence. The reasons for the discrepancies are
far from clear. Perhaps, for one thing, clustering at the be-
ginning of the recall sequence is more diernpted, in the first
few trials, by the subjects' tendency to begin their recall with
words from the favored serial positions. With a randomized order
of presentation, this would be likely to produce an initial run
of words from different categories. Perhaps with some practice,
subjects learn to abandon the use of a strong serial-position
strategy in favor of the fuller completion of the category with
which they begin recall. It the case of subjective organization,
the tendency to begin recall from favored serial positions may
not have such disruptive effects because the organization does
not depend upon a few broad experimenter-defined categories,
and in fact, the order of presentation in early trials may
actually be the source of some of the units that the subjects
form.

Finally, the restriction in this experiment to the study of
units of organization defined only as ordered pairs of items
(i.e., unidirectional ITR units) unioubtedly underestimates the
amount of organization actually imposed by the subjects. Un-
ordered pairs (bidirectional ITR units) or larger clusters of
words, for example, might certainly constitute equally "real"
units, and would thus be expected to be separated by similarly
short interresponse times. The classification of these other
kinds of potentially short latencies as non-unit times in the
present study makes the observed effects of ITR units even more
convincing.



Experiment 6: Effects of Instructions Upon Recall and Clustering
with Conceptually Categorized Materials

Purpose

A number of .recent,:free-recall studies of hutan memory
have involved the instructional manipulation of the' organi-
zation :of the material by the Ss and thereXasiination of the
consequent efftei:s upon the 'amount of material, recalled
The interest in this type of study stems. Primarily from the
reasoning-that this repreients Straightforward
way to test for the 'extent to-which' the asiOunt -Of recall is
critically dependent upon the organization imposed upon the
_material .by, ;the learner (e.g., andler 1967; Tulving, 1962a) .

The majority of 'the evidence in support of the dependence
of recall upon organization islcorrelationaI . That is, it Jo
virtually always observed that both :organization'ted recall
increase 'over isuccessive practice trials '(e.g.,. Bousfield,
Puff.:6 Cowan, 4964)."- It. hake also ha:alai:stings found that
Ss who 'organize 'more. also :show higher -recall scores within
trials ,(eig.4 Tulving,- '1962a); 'Regardless of hew frequently
these-,kinds obsetvations are made' :they still involve the'
same-basic -inability to zinfercause and effect that is in-
herent :in all 'correlational evidence:

laving .(1962b)- reasoned- that one way in. which e more
direct :type :of ,evidence :can be'obtained is by 'imperil:entail),
inducing .an.increase organliation and observing any, 're-
sultant. effects., upon' the amOuntiof recall.- If the amount
of recall is augmented by the induced increase in organization,
then thir dependence. of-iecall upon organization is 'more
clearly.. 'demonstrated. Tulving foitther proposed the use of
instructions as ;a way of' promoting 'different' leiels of 'Or-
ganisation while, affotding the control ottiving 'Se
recall: exactly the' same materials..:'; :Par essential. 'part of :-
this: kind. of manipulation is of Couto', that it -is .1*
fact possibleito'Bignificatitlyincrease the amount of argeni-
zationr by instructing. Si , to -this effect.' ' "....

Tuivines, ,(1962b):- origiiiaratudy'. levalved Of '

"unrelated!': 'stimulus words and Subjective organization, at`
the tendency., of., Ss to recall 'a ilist .Of.7words' in' the semi-: " -".
order; over.: as series practice' trials: After :the first
trials one group of: Ss :was 'allowed t& continue 'Ueda*. itandlid
instructions deemphasizing the importance of order, whereas a "!
second group was then instructed to recall the words in. alpha.;-
betical', order.; each time. s The alphabetical-ordering' grOUP' sib-
sequently:41howaCbetter recalli and. it en' tontlUded that 'thil .:

was, due to the., Inc tease in organization, in' the farm. Of fixed
sequential! (alphabetic11).: ordering: -',Ibierevir'','rEathards (1967)
later... demons tratect that a:- faiv part 'Of :.the:` effeCt. Of elphi.;.'
betical, .: ordering , is :due to the fact thatr the letters. 'Of the



t

. ;.. ''!;; -: ..
alphabet "sertfe:70.Ctiee..:fiii.:the.reiall.:.of:-the 'Words in the list
which start 'with' thoise letters- rather than to the fixed se-
quential organization per se.

(:.

Later studies by Mayhew (1967) and Puff (1970) avoided this
confounding ,somewhat .by not stipulating that alphabetical order-
ing had to.,bs used.. The-,Ss that were instructed to organize in
these studies were given a..number of ..different possible .strat-
egies (e. g. , making up.latories grouping by .images, et c . ) which ..
they could . use to :Idevelop,, a .high- degree. of -fixed sequential
organization. The two:studiesAgreed-in ,findingthat'
instructed to-recall;:in,a- fixed:order did indeed show. a .sig-
nificant/y greater amount of .this type of. organization,: but these
Sc recalled no more words than those given standard instructions.

A.developmental,-.study,by Hultsch (1969) further confirmed
that inetrUcting-,Ss to, organize in .some.way produced 'no 'greater
recall than Stand-ad instructions, .,but. superior, recall with,
structions for:alphabotical.ordering was .once again observed..
These conclusions -.414.:equally well for Sc who Were respectively.
16-19, 30-39, and 45.754 years. old. ..illoiner (1971) --compared 'per-
formance by -childien..in-gradet,l, 5; :and 9: In her study,::
standard instructions were ::contrasted with others. asking the Sosi
to rehearse, -each.. item ?as: it. was.Tresented by 'repeating At;
out loud. The res,ults indicated that there Oas..a sigflificant
developmental effect in thia case. It was only in grade 5 that .

any substantial.:facilitation.,of ,organisation andtioall-resalted
from the :instructions to. find ,mediational linkai.,:thciugh:4t was .;
also found thatthe instructions ,for, forced repetition 'had.11,:i'
detrimental,ef feet -upon performance lin, ther 9tir.grade4roup.

A slightly .different;kind.. of -design, but one producing
further evidence about the 'relationship ,between:instructions,: ,
organization, and,the amount of-recall,. is, that used .byiMandler,
(1967). Basigaily,Alandler :found, that .Ss instructed: tcricate-:-.,.
gorize a list, of mordcwaref,subsequently! able tWremember u. many
of the words .as Ss explicitly: instructedsto try,:to..,reisemberi them:
',Sandler ;that ,since:.instructions: . categorize. are ..

equivalent to initructionkto, remember,. this supports: .the view''.
that categorising (organizing) is the crucial thing that As do
when asked.- to remember, verbal. materials Some generality' fOr .

these conclusions. bag- been provided by Sturges i CrawfOrdif anti
Nelson (1971) *el wll as..;iby, Nelson McRae, and Sturges t W71)
though.. their workbas also suggested; some:Um/tat Was upon ..-thele
findinga,wheneitherH very, few or very many. practice trials. are `

,

Overall,., ;hese studies: of instructional' manipulation'
of aubjectiye. Organisation with unrelated words::hive. Shown quite

to',recall:.alphabetically-produces,
a facilitat of jecall ;but there: is' :good reason': to' believe
that this is dUe.. 40'1114ot'. :to. the, CUSI function' first,: letters as-".
to the systematic ordering of recallthat isbproducedii,,.:Inetriscting
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Ss to use any of a variety of bases for developing a fixed
order oVrecall Xa high degree ofsubjective organization) has
shown that they Can,significailly,increase the level of such

,,organization, but,his:noi resulted in the expected augments-.
-tiOn of recall. :These findingsthus do not strongly support
the view that organization determines the amount that can be
remembered. On the ther hand, the investigations along the
lines started by Handler do suggest that instructing Ss to'
categorize words is a sufficient condition for the retention
of those materials[

.

There have also been fe0 instructional manipulation
,

studies using lists' condeptiially .categorized or related,

words. Only a' single knoWn' 04 has folloied the same basic

procedure used vith thel 'Unrelated materials; namely, that
instructing. the Ss' to organize their reeills according to

categories bUili7into 'the /tit by E. NewMan (1967) utilized
this kind at matiipuiition with ilits' of POO, tligrams.. The
lists comprised three categories of three trigrams, where the
categories were defined on the, basis., of common first, letters

shared bi three trigrame.-: Subjects- were given either standard
instructions deemOhasiiing the importince of order or instructions
which' either desCribed . the categorical composition of the list,
or ' told Si to ClUeter items frOa( the:same category in recall in

addition' to" giving: the ',Category. -Informet ion. It was. found that

" the:total number' of : items recalled. cOrreOtly, over all trials

was not:influenced by: the type;, of _ instruction, ,but Ss in. the

group: told 'iO cluater took .fei4et trials to, reach one :errorless
repetition of the' ;list than did' Ss ,in the 'other two groups.. In

terms of'..the. amount:of ciUsteridg actually observed in recall,

the grO4p' told 'to :organiZe their recalli,in clusters was
again superior.; but in this Caee-the.group .giien .the
categorical. information-WO, sOniewhat inferior to the standard
group.

It is unfortunate that there is only this fsingle study of.
this particular _There is 4 Concern about :the extent to.

,

which findings With them; 'stimulus I materiala can be, readily

generalizable to the situation where ,more highly meaningful
materiels HOre specifically, .the.; stimulus :materials,

here comprised atypically shart:lists,:,C0 irlgrami rather, than
words,. and CategOriei 'defined etilthe. basis of formal features

of the itimi.rather:,thin pre-eatablished ;verbal relationships,:

FurtheriOri; the resat* of the' .0ii43T -are- somewhat, ambiguous.*The grotOld' to 01Uster,;did, in: foot, atww greater organs
zation,'`.tine'contradictory, conclusions aboUt the augmentation,

of the amount recalled ,are ,reached* by.,examination of items
recalled is' opposedttO ttlile to one errorless repetition:

While the evidence 111.ekeeerges. from the ,studies with:
unrelated `words and that 'w1th-',..telatea:Werde iS far ,from con-,

clusi*C-there does' not appear, to, tit:84. reason to. Oeubt

inherent 'Value: of the instructional.,manipulation Paiadigm..,
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And because 'this paradigm has been applied with categorized
materials only in the ;Angle study by Newman, the purpose of
the present experiment was to repeat essentially the same basic
design, but With more meaningful stimulus. materials.

Method

Two 40-word atimnfue-liets were used in this study.'
One list comprised four taxonomic categories of ten words
each. (4C/10W), and the other comprised ten categories of
four FOrda (10C/4W). The members of, eack category were
drawn from the lower frequency level's of the Battle and
Montague (1969) cultural norms and the to lists were
perfectly matched in this respect.: The lilts were also
closely balanced on the basis of the mean number of ,.

letters per' Word as well te the mean Thorndike-Lorge
(1944) frequency of occurrence.

The stimulus list were presented by means of a booklet
technique. The first page of the booklet requested infer-

.' iiatiOn concerning age, sex, and any previous experience. in
experiments. The next 'page contained the inatruCtions.. All
,subjects received instructions to the effect that they were
to study a list of wOrds and that they would then have to write
as many of the Worth; as they could remeiber." The three major
experimental groups were distinguished by the nature of the
details `of the instructions given about the composition of the
list and the way in which the items were to be remembered.
One group was given standard instructions for free recall.
That is, they were given no :intoripation about the categorical
composition of the Wit; they were told simply that they would
have no 'difficulty in recognising any of the words since they
would all be quite common and would already by very familiar.
They were further instructed that-the order in which they re-
called the 'word' was not :important and that they could write :
them in any order that was okay for them. This group,.is
designated NI-NC, indicating that they weie,given no infor-
mation about 'Categories' or aboUt clustering during, recall.
A isecond group, .-designated told that they would
rnotice that the words were tikes, from several different kinds
of categories Of familiar things, but thei. Were further in- ,

structed that the 'order in which they recalled the words was
not fimportant. ." .The' third 'greUp C was. given the infor

, ; _

matiOn about the categorized, nature of the list, and was
further instructed; to try very' hard to cluster together the
words from the lame category, but not to worry if they were
not able tO' do thie'perfectly:

Subsequent *ages in the booklets contained, alternately,
the words for study and;blinkS. for the recall of the words.
Word presentation, pages. ahcared'theiierds: listed in the center
in a single'Coliimis' The' words' appeared 'in a' different ran-
domized order on each trial. One minute periods were allowed

v.; 58
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for the study of the words. Word recall pages contained a
column of 40 blank lines down the center of the page. Periods
of'cne minute were also allowed for recall. A11 subjects were
instructed to write one word per line and to work down the
column without skipping any lines as they went. A series of
five such study-test trials was administered.

The subjects were tested at the start of regular class
periods. A systematically alternating sequence was used to
distribute the booklets for the three types of instructions.
Six separate groups were tested, with the group sizes varying
from 10 to 22 subjects.

. 1

The subjects were summer school students at Millersville
State College. &total OC93.subjects was tested -i but eight
had to be omitted from theianalysia'for failure to follow
instructions. Seven subjects had to be dropped from the
I-C group, one froMithe NI-NC group, and none from the I -NC
group. The number of subjects included inthemteisulis for
theNI-NC,J7!NC, and_I-C_groupsImivrespectliyely 1514,..ant..11.
foi the 4C/100 list, and 16, 17, and 12 for the 10C/4W list.

7..71 .

Results

The mean number of words recalled on each trial by each of
the six experimentaLgroupwis shOwil in Table'16. Means for
the three instructional conditions, collapsed over the two
types!of lists, are also shown. These data were analyzed
according.:twan analysis:of,varienceAesign comprising in-
structions and type of list as between -subjectsyariables,
andtrialevas a within subjects variable. The-effect of
instructions was significant, F (2,79) so 5.80, 20.05, as
wacthe increase inirecall,sCoreEover trials-F (4,316)
185.28, r.001. Neither the effect of the different lists
nor any of the interactions reached significance at the .05
level of:.confidence;1 Thereaulte'of12221h6c,comparisons by
the Scheffd method supported what is apparent from Table 16,
namely: that4roupcNI-NC4Od /-NC.did not differ from each.,'
other at the .05 confidence level, but that both of these
groups recalled significintlY moie.Words than did the 74
group.

An analysis of the number of categories recalled was
performed upon the data from the 10C/4W list. The 4C/10W list
was judged not to provide sufficient opportunity for variation
in scores to permit a meaningful analysis. A category was
scored as being recalled, or represented in recall, if one or
more instances of that category appeared in the subject's
recall protocol. Mean scores for this measure are presented
in Table 17. The analysis in this case included instructions
as a between-subjects variable and trials as a within-subjects
variable. It was found that instructions had a significant
effect, F (2,42) 4.03, IL0 .025, as did trials,
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F (4,168) 9.29, 2<.001, but the interaction of these
variables was not significant, F (8,168) a, 1.47, r.05.
Results of poet hoc comparisons vevealed once again that
the NI-NC and I-NC groups did not differ from each other.
However, only the NI-NC group had significantly (.05) more
categories represented in recall than observed with the I -C
group (i.e., the I-NC and / -C groups did not differ).

Further analyses were designed to examine the extent to
which categorical clustering was present in recall under the
different conditions. Every 'recall sequence was examined to

determine the number of observed category repetitions,
0(SCR). A unit of 0(SCR) was scored each time a word from
any category was directly followed in recall by another word
from the same category.

It is clear that the value of 0(SCR) is not independent
of other parameters,of the recall sequence from which it
arises, such as the total number of words recalled, the
number of categories represented in recall, ,and the number
of words recalled. within ,each of the categories, _represented

in recall. Receitly; a nuniber.Of 'different types of derived

scores have been developed attempt to control for
variations in these other. .parameters, making possible thereby
an unconfounded comparisoM of the degree of clustering found.
in different recall sequences. Tvo different rypieof .0e-
rived scores were -used-.in-

The first type' of 'Store Was rhe 'obierved-minui-:expected

SCR difference-score, 0-E(SCR), as described by Bousfield and
Bousfleld (1966). According to their formula, the number of
units of. SCR which, are expected on the basis of chance,

E(SCR), is a function of the number of words recalled in each
of the categories. and the total number of words recalled.
The 0-E(SCR) difference-score was found for every recall
sequence of every subject. Mean scores for this measure are
shown in Table 18. These data were subjected to the same
three-way analysis of variance. The only significant effects

revealed by the analysis were those for lists, F (1,79) el

13.17, re.01, and trials, F (4,316) 66.92, r.001. Thus,

the observed clustering deviated from the expected values
significantly more in the case of the 4C/1011 list than with
the 10C/41,7 list, and in general the scores increased. as a
function of trials. The effect of instructions was not
significant at the .05 level (though it did approach the
necessary value) and no reliable interactions were obtained:

The second type of derived score which was calculated here
was the so called adjusted ratio of clustering (ARC) as
described by Roenker, Thompson and Brown (1971). The ARC
score simply expresses the actual 0- E(SCR) deviation relative
to the maximum possible 0-E deviation (i.e., ARC0-E/Hax-E).

62
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Mean values of the ARC score are shown in Table 19. The

analysis of these data revealed only a significant increase
in scores over trials, F (4,316) 15.47, r.001. No other
sources of variation achieved significance at the .05 level

of confidence.

The final clustering measure used in this study was the
raw number of clusters observed in each recall protocol. The

number of clusters is defined by the number of runs of items
regardless of their length, or alternatively, as the number
of times the subject switched categories. It must be noted
that this measure is not linearly related to the magnitude of
the clustering phenomenon as it is intuitively understood or
as it is defined in terms of SCR units. However, it was used

in this study to compliment the other measures in an attempt
to get a fuller specification of the performance in this
situation. Once again the analysis was restricted to the
10C/414 list, and the mean,number:of. clusters for each .of

the instructional conditions is .show in Table 20. These
data were subjected to the, analysis of variance with in-
structions as the-only between - subjects variable and trials

as a within-subjects variable. This analysis indicated that.
instructions had a significant effect, F (2;42) .u.3.73,

-The effect of. tiiile-was sIgnifiCant,
F (4,168) 13.21, g<.001,', but the; instructions x trials

Interaction was not significant, F (8,168) 1.84, r.05.
In order to isolate. the instructional effect nn hoc comparisons

by the Scheffi method were performed. These comparisons
revealed that the recall sequences of the I-C group comprised
significantly fewer clusters than was the case for the NI-NC
group, and that no other comparisons were significant at the
.05 confidence, level..

Discussion

1

The, first results which must be considered are those for

the 0-E(SCR) and ARC clustering scores. The non - significant

effect of instructions upon both of these measures reveals
that instructions were not effective in inducing any differ-
ewes in the degree of clustering imposed upon recall.
Furthermore, the absence of significant interaction terms
indicates that instructions were equally ineffective at
manipulating clustering in both the 10C/41/ list and the AC/10W
list, as well as across all five trials. Thus, even when sub-
jects were given instructions to try to cluster their recalled
items they produced no greater deviation of observed levels of
clustering from the expected amounts either in terms of
absolute deviation scores (0-E) or relative (ARC) deviation
measures. In short, the attempted instructional manipulation
of clustering was apparently not effective.

On the other hand, the results for the amount of material
recalled did show significant variation due to instructions.

7-10
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Table 19.

Mean ARC Clustering Scores for Each Trial
in Experiment 6

InstrUctiorial".'''Stimulus
List 'Condition -' '-

NI-NC

4C/1011 I-NC

I-C,

NI-NC

100144 t-

I-C

.405 .355 .594

.260 .378 .496'

.326 .368 .401

.126 .276' .277

;265 .513 .471

.245 .2C7 .224

5

.576 .722

.548: ..635

.511, .601

.419 .609

.552. .601

.239 .435



fable 20.

:lean Number of Clusters Observed, in Recall of
the Tea ,Category List Under All Conditions

Instructional .

Trials

(Conditfon 2 3 4 5
IJH 2

''....,-..

NI-11C 9.81 12.38 12.25 12.-31 11.69

''tr .
/ZIC.!: 4. 8.47 9.18 10.65 10..52 11.18

IC .,: ,.. 8.00, 0.33 9.50 .4..90 11.08
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It was found; that, the, I-C. group recalled: significantly fewer
words' than either the NI-NC Or the I-NC , groups Once again,
these7findings held.' equally well: with both :lists and across
trials. It was concluded,: then,:., that the subjects irho were 'given
instructions to' clus ter their recalled items actually recalled
fewer words than subjects in the other., groups.

4r
/I ...

combination Of results is, at least initially,
perhaps somewhat surprising:. All known previous attempts to
manipulate the :degree of organization ofirecall through
variations in. instructions were suctes A fut regardless- of
whether 'they. involved unrelated lists (Mayhew,. 1967; !.Puff
19701 and Tulving,,... 1962b)': of categorized' lists (Newman, .

1967) Furthermore the present results represent,. ati 'aPparent
contradiction n. of the 7very! popular notion that the &soda" that
can be recalled is critically dependent upon the degree .7 of
organization (e.g., Tulving, 1962a; Mandler, 1967). And, in
this respect, there is some' basic: agreement with most cf: the
preview., retiearchi us ing seise basic experimental paradigm.
Here a, groups . which did'not"differiO the': degree . Of ::Organisation
manifest in recall: did show d if ferences.' in; the amount of
Material In the case' Of: the istUdieiv by' Mayhew. =

'(1967) ,'Newman'. (1967 ). and :.Ptiff: :(1970)) the': instructional:
groups differed 'in organization," but not., in the amount' of 4. '

material recalled. Thus, the precise pattern of results
may vary somewhat but the failure to support the postulated
critiCal- role of: organikation is 4Consistent:' ."

: What appears :. to be the most interpretation
the . present results. Is'. as :f011oWs ; The semantically belied
categories used here were Presumably : Very obvious and potent,
thus presenting 'little Whim:: ofidetec ticiv..by the subjects

.tThere is: iv! marked' contrast in thilt respect , with the study by
Newman "(1967.). where , the stimulus 'Itemii7; weref trigrams and
the+. categories were: defined' on. thethesis ',oUcommon.f first
letters'(L.e'.,: his' categories--; comprised fOrnial rather than..
semantic., relationshirks).. Perhaps it iit the: case that:when'.
given such meaningful:- semailtic:; categories ill Ss:.' normally
utilize them and cluater, to: their.: maXimuze capability without
the. necessitY,: Of 'any' hillp.lprovidedbY the instructiont.,. A
straightforward comparison' between: thc. present!. results,' ant",
Newman!. is virtually' 'impossible foe: a numberi Of. reasons
.(e g.,0Newman: didn't :. report any., clustering'. data for trials
before No..75 individual' tecalVancr: clustering data
are:!. not)reportedi, etc . ) HoweWer , ireiy liberal satinet iOn

o of.' whit; hiis typical, ARC' score:- fOr: triali 5-16 might' have' been
'Jr) given :if valusi of about; ..33; or]: sobewhat -,". less than half Or; the
t;-ooverall.1 average', value.: fontrial 5" in . the present stUdy.'' This

is stile/kat- consistent ::with' f the notion that a relatinely, high
degree. of clustering -wace: going: 7on:, in') the': prithent

,721:"
; : .



The second element of the explanation is the proposition

tLat the instructions to cluster may Lave induced those subjects
to epedd a greater amount of time trytag to. fill-out a current
cluster as completely 'as' possible, and verifying that it in-

cluded as many words as they. could possibly remember at that
time, before proceeding to.a cluster from another category.
During the extra time they spent .in these activities the
traces of other , as yet unrecalled, items may have faded to

too great an extent to permit their recall. The findings of

the analyses of the 10C/4W list data showing that. the I4 subjects
quite consistently had the fewest categories. represented in
recall and. the smallest number of raw clusters (though only
the NI-NC ,group was.significantly superior at: the .05 level)
are at least. consonant with this interpretation.. Such a ten-
dency would, of course,. not be expected to be: revealed by the
0-E(SCR): and ARC measures. if. they do their intended job. of

correcting for differences in the various parameters of amount
of recall.

In sum, the proposed explanation is' that the instructions to
clUsier were .effective in modifying. the subjectd.behavior,in

. that it induced them to investmore time in each cluster they
produced.., :Since these particular stimulus materials presum-
ably. already elicited a maximal.clustering. tendency from. all
subjects regardless.. of instructions, the I -C. subjects, in effect,

wasted time which:could have been used to recall additional
words. .

This explanation. was clearly. derived from the precise
pattern of observed results, and is uncomfortably circular.

However, it does suggest,: a number of kinds : of implications

which are quite- testable in further investigations. .. Perhaps

thi.most obvious possibility would be to keep a record of the
temporal course of recall .by indiViduaksubjects. This would
indicate whether the. recall by the I-C' subjects showed longer
pauses supportive of the . postulated greater amount of time

spent..by these. subjects - at the.end of one cluster and before
the beginning of the next. .-A second interesting.type..of study
would be-, to essentially repeat' the conditions' of the present

inveitigatiom with the addition of..a group of subjects who were
given. the. information, about the: categories, but who. were in-

structed to cluster as little as.: possible. This; should.. avoid

some,of the problems encountered. in. the present study-'where,

for example, it is possible that: the degree of.cluatering for
all subjects could not be exceeded by the I-C subjects.. Ob-
serving recall., performance..when a significant decrease, in

clustering has been. induced, should provide just as. adequate
a test of, the.. "organisation' hypothesis" as was. afforded .. by the

conditions of.the.;resent study., Finally, - if' the explanation of
the results obtained.here is correct, the' more expected pattern

:.of.,resulta might be 'obtained bp repeating the .same experiment with

stimulus:materials, designed-to-elicit less clustering. That is,
less potent categories could be used leaving thereby more of an
opportunity to augment the level of clustering when the instruc-
tions to that effect are administered.

7-14
68



Incidentally, it might be noted that the present results
for the two types of lists corroborate Weist's (1970) general
findings. The relative clustering score which he described,
and which has subsequently been called the ARC score by
Roenker, Thompson and Brown (1971), is indeed more independent
of the parameters of the recall sequence than is the simple
0-E score.
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Experiment 7: Effects of Categorical and Non-Categorical
Context Upon Recall of the Same Stimulus Words

Purpose

It is commonly observed that the presentation ea list of
conceptually categorized material'(C list) results in a greater
proportion of the material' being recalled than is the case with
.z.'stimulus list which does not comprise such categorical relation-
ships,. (NC list). Results like these have been observed in
studies by Fisher (1971), Puff (1970), and Roberts (1968), to
cite' just a few of the possible illustrations.. 'It is'also
typically proposed that the advantage of the'C list is due to
the fact that the categorical structure of this kind 'of list
provides a readily detectable and highly effective basis for
organizing the material, forming strategies for its retrieval
from memory storage,-and/Or for ''cueing the recall of `items which
might otherwise have been forgotten.. In other words; 'it has been
emphasized'. that the special advantage of the C list' aceruse
from the subjects' use of the previously learned relationships
(associations, or verbal'habits) among the items of the same
category.

In--interpreting:,findings likeithese it it important to draw
a:distinction between :two 'kinds 'propertied 'Of verbal'
.0ne.such'propertY is a relationship betWeeri,two 'Or more itemi.
This ...la most generally, referred. to as association strength.
Association strength -is usually assessed and'spedified thrOUgh
the use of a normative technique involving some kind of
association procedure .-such as free:assoCiation' or restricted.
association, where the' S mist respond with a -particular type of
response.. The restricted association procedure most relevant
to ,the present kind of study.'-is 'One,where 'the' response is to' be
a member of the clais, concept; categorio,' represented by
the stimulus item le. g. see:Batt/Ff.-1i' Montague,' 1969; Cohen,
Bousfield 6 Whitmarshr,'A.957) . second type of -Charatteristic
of .verbal '.stimulus material pertains "only to 'individual items.
This ,property is 'variously 'referred 'tO as meaningfulness.,
familiarity, vividnesa, imagery 'valueV is' typically
assessed and 'defined through the use of eerie based upon fre-
quency of occurrence of the individual "Words- in samPles of the
language (e.g., Thorndike & Lorge, 1944), the number of other
words emitted as associations 'to the "istitulueeord' (a.g.,
Noble, 1952),. the rated- imagery' valUe (Paivio; Yuille &

..,Madigan, 1968) , or .the rated vividness' Of 'the, word tTulving,'
-McNulty & Ozier, 1965). :'-

These normative prOpettles of 'individual items have also:
been' found to inflUence the amoutIV'of stimulus material that..
can be remembered. For example', amount 'of 'recall hie beei seen
to vary as a function of -meaningfUlnees' (McGeoch, 1930), fre-
quency of occurrence (Hall, 1954), vividness (Tulving, McNulty

70,
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& Ozier, 1965), and imagery value (Paivio, Yuille & Rogers,
1969). :Results like these clearly support the necessity of
taking individual item 'properties into account when attempting
to account for the amount recalled in any situation.

Previous comparisons of C and NC lists have all had a
common basic design. Separate C and NC lists are prepared.

.The. C list is constructed.:so.that it has a higher degree of
item interrelationships, or association strength, according
to an appropriate set of.. norms. In fact, in order to be
strictly objective, the categories. in the C list exist only to
the extent indicated by the norms. Additionally, one' or ,more
properties; of the individual items are statistically controlled
or held constant so that. the mean values for the C .and. NC lists
are the .same. Any observed differences in amount recalled..ere
subsequently attributed to the differences in ,item
interrelationships. .

Much-of the work in the area of verbal learning and memory
rem upon the .adequacy of norms for manipulating the experi-
mental. task.. There is certainly a:.great deal of evidence to
support the use of norms..for .predicting with .a fair degree-,,of
accuracy what. performance will:obtain with given set .of
materials (e.g., see'Bousfield, Steward & Cowan, 1964).

On -the other thand,,rit is,elso,..clear that the use ,of :norms
has some imPortant, weaknesses and , limitations. .Perhaps the
most striking kind of illustration of this is the observation
that two -lists Which are equated on the tupposedlyrrelevatit
normative properties lead to quite different behavior ,during
the recall task (e.g., 'see Puff, 1972). Postman 11963) has
pointed out another. kind of limitation, :namely, that it is
virtually impossible to create allet. of .words- which are 'un-
related in the; eyes:. of. Ss . in :spite of what is indicated by the, norms. -Furthermore, Cofer (1967) has. shown that in several
cases where investigators, have .prepared. lists comprising
associations between,categoryjnamee and category instances .

..,these lists have also, quite unintentionally, embodied 'extensive
associations. ;among the categoryinstances, themselves.. The
basic implication of .findings- lke -these would appear to be
that when a, very important conclusion .18 largely based Aka.:
.normative manipulations, it. ought:'!to..be verified in other,
more, direct, %mys as well. :

Thus the. purpose. of the .present. study was to provide, a
somewhat clearer. test of the role; of. the two kinds Of proper-
ties Of , verbaljtems. in, the recall advantage C lists., Here,
the frequency of recall of exactly the same words was investi-
gated as a function of whether they were presented in the
context of items to:which, they were related (C list) or in the
relative _absence . of related: ;items (NC list). In this way,:'
some of the inherent . dangers in statistical control' of in-

itesprepertiec were,avolded'.

8-2
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Method

A practice list of 18 numbers was randomly chosen from
those between 0 and 50. These numbers were written as words
in a single randomized sequence for presentation to Ss.
The experimental materials consisted of two C and two NC lists.
The C lists both comprised 10 taxonomic categories (sports,
vehicles, animals, etc.) of 4 members each. These items were
drawn from the associations given to the category names in
the Bettis and Montague (1969) norms. The mean cultural
frequencies for the categories in the two C lists are shown
in Table 21.. Additionally, an attempt was made to keep all
lists as homogeneous as possible in terms of Thorndike-Lorge
(1944) frequencies of occurrence and mean number of letters
per word. Means of these values for all four lists are also
shown in Table 21.

The lists were also constructed so that some words
appeared in both the C and NC' lists. More specifically, one
word from eacil category in one: of, the C lists also appeared
in one of the NC lists. That is, 10 words from the Cl list
were also in the.NC1 list, and 10 words from the C2 list also
'Appeared in the NC2' litt; These words are referred to here as
!common items. The

are
30 words in each list were unique

to -that list' and are *referred to ad filler items. Five separate
randomized orders of presentation of each of these lists were
used.

The data were collected by means of a booklet technique.
Separate booklets were prepared for each of the four experimental
lists. Testing was done in four. intact class groups. Booklets
of each type were haphazardly distributed in each class. Be-

cause of the nature of some of the anticipated, analyses, more
C list than NC list booklets were administered.

Instructions for the practice list were studied by the
subjects as they were read aloud by the experimenter. These
instructions were to the effect that the Ss were to study the
column of items and that they would subsequently be asked to
write as many of the items as they could remember. It was em-
phasized that the order in whirl they wrote the items was not
important and that they could write them in any order which
seemed easy or "natural" for them. The practice list items
appeared in a single column in the center of the next page.
This list was studied for one minute before the subjects
turned to the next page and wrote all they could remember
in a period of one minute. Then the instructions for the ex-
perimental list were presented. These were identical to those
for the practice list, but stressed that the practice list bore

' no relationship to the list that they were about to see. A study
period of two minutes was allowed for the experimental list, and
two minutes were given for writing the recalled words on the
next page.

8-3
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I

Sons Chitratteristin: StialilluS.' List
the'-tiumb'ef of, Subjects Presented Ilith Sell Lis t"

7 - .

Cl 'iTC1 Li6t C2 LiSt Y,C2'
.1" i:: t. .

:teen'. Category ,ISinciatiOn
Fregitency

(Battig & fontegue, 1969) 20:6

Kean Frequeney; Of bOcurrenee
(ThOrndike.;Lorge, 1944) 27.4 29.7 3O.2t 30.5'

r . .

1%8n:1:timber Letters
per llord 5:5 5.6 5:9

Number Of Ss tor'. Lis t ' ' -

'21 20. 1

-5 r ; . j /;!:%

: ; "it : 'Y.....

, -,

. .,;- .t;,)

.11" ,";",
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The subjects were 101 undergraduate students at Millersville
State College. The number of booklets completed for each of
the four list conditions is shown in Table 21.

Results

The amount recalled from the practice list was analyzed
first. Mean recall scores for the Ss who subsequently received
each of the four different experimental lists are shown in
Table 22. The analysis of variance design involved type of list
(C vs. NC) and list-pair no. (1 vs. 2) as between Ss variables.
The results of the analysis revealed no significant variation
due to type of list, F (1,97) <1.0, list-pair, F (1,97)
1.18, p >.05, or the interaction of the two variables,

(1,97) 1.35, r.05. It was therefore concluded that the
Tour groups of subjects were quite homogeneous with respect to
their basic ability for this type of task.

The first treatment of the experimental list data involved
the total number of words recalled. Mean total recall scores
for each,of the-experimental groups are shown in Table 22.
These dati were then subjected to the same 2 x 2 design as out-

lined above. As expected on the basis of previous findings,
significantly more words were recalled from the C than from
the RC lists, F (1,97) 5.72, p <.025. No significant vari-
ation in these scores was attributed to the specific list-pairs,
F (1,49) 0.00. Finally, while the Cl list resulted in an
average of about 3.6 more total words recalled-than thelC1
list, and the C2 list exceeded the NC2 list by only about .5
wordi,the interaction betieei type of list and list-pair was
only marginally significant, F (1,97) 3.35, .10>r.05. There

was no evidence of signifiCant heterogeneity of variance or of

any linear relationship between means and variances so transfor-
mation of the data was not in order. However, there is a sizeable
question about whether listi,which are satchedenly to the ex-
tent that they are in the present study should be included as
a diMension'in the analysis of varianceSince'there is no
definitive way to answer this question, and since the list-
type x list-pairs interaction was marginally significant,
separate comparisons between C and NC lists were carried out
for each pair of lists. The results of these comparisons

supported the conclusion that significantly more words
were recalled from Cl than from NC1, t (49) 3.33, il<.01,

while there were no differences in recall from C2 and NC2,
IL (48) .36, r.20.

The mean recall scores for filler words only (i.e.,
those 30 lords in each list which were not common to another
list) arwalso presented in Table 22. The treatment of these
data showed exactly the same pattern of results as was found
for total list recall. According to the analysis of variance,

once again more filler words were recalled if they were from
C lists than if they were from NC lists, F (1,97) 4.46,

2.4.05. Additionally, neither the effect of list-pair

7
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Table. 22.

Mean Recall Scores of Various Kinds. of Items From
Categorized and Non-Categorized Lists
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:

Tyne of Item

Experiment

,

.

,...10.40.:

i7 .1,, , i
Stimulus List

.C1 -

.

NC1 CI. NC2

.110. of -.Practice Items .9.67 10.37 .10.65
,

Total No. of' Items . 16430 :12.67 14.73 ;14.25

,No..of Fillerjtemq ,11.77 9.14 .11.00 10.70... ,_

No.:of Common Items , ,. s 4.43: ,3.52
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.(1 vs. 2); nor the 'interaction of x type of list,
F,(1,97) 2.82, .10>k>.05;- reached' the :.05 level' of con-
ridence.! As before, the separate comparisons revealed that
significantly more filler words were recalled from" Cl than
from NCI,. t -3.20, 2<.01-, while C2' and NC2 were quite
equivalent in this .respecti, t . (48) k>.20.'

Mean recall scores for common :words only (i.e., those 10
words in:each' list which appeared.!in'both a C and a'NC list)
are shown in Table.22. Much the same' pattern ..emerged: once.
again-.. In this case , the superiority;; of C over NC: lists Was
substantially reduced, so- that' the:miiin effect of 'type of. list
was now. only. marginally significant:, F (1,97). 127, ..10>p>.05.
The: effect of list pairs was,' not significant;' F (1,97)
1.24, p>.10. The strength' of. the'.'tYpe' of 1.1.stx:list-pairis
interaction was also reduced so that it was now not even

-.,..marginally significant; F (1097)Ysi ;1.45, r:10.. gince'the
use:. of! separate comparitans"-wis. previously justified' oif the
basis that they-might be more ;appropriate even ow. priori:

. 'grounds, they were employed again With, these data even though
they could.: not be. justified by the t magnitudel.of,- the type of
list= x list-pairs-interaction 'Observed .in the analysis of
variance . A significantly greater "umber- of the common
words were recalled .from'Cl than from NCI,.t. (49) IN-'
2.09; -a< .05 , but 'equal' numbers .of'the 'wordi-common"rto lists
C2 and. NC2 'Were recalled froM thoie lists, t (48).. .44, ...

1> 20..
'

:The :final treatment of the data involved comparisons of
the-. recall of 'common vs. filler-items within' each of the',11sts.
Since the recall scores for-,theifiller,.items could haVe. gotten
as large as 30 while those fOrT.,the._.commOnitems could not
exceed 10, observed values of both scores were converted to
proportions:'-of:.themaximum,possible,values: Mean 'Otonort ion
scores:.are:shown in Table !22.-- Comparisont.within each list
by-means of t-tests.f or::related,meana Were performed with

::results. as .follows: for the C1:: liit (29) ' a 1.69, .-2.>
for. the 'NCI'. list, t":.(20) .1.51;!..p>..10; 'for :the ..C2. list;
:t .19 , . and for theliC2 list, t (19 ).- ., ;
R>.10....16 short; just about the!bame:.proportion of.commOn
: and:;filler items.were-,recalled "within each list

Discussion .
...

..!.,

It was expected that; in 'keeping:with theiprepOndersitice
of :the :relevant.' previous research; more words voUld :be 'recalled

-from :the C than'frowthe -NC --lists; and that' thiti rtkould'hold
well. for the recall 'Of just'. filler: items le `for 'total

items reCalled 'tither of "two possible t oUtccans were 'enter-
tained for the, common, iteae. :-'irstly; it 'me ,expected that
these items also might be recalled better after presents-

.in the C' thin .the:NC-lista.- ',Thitilkind Of outcome 'is,
.t!of-..course, consistent. with.' the view that At is ,the interitem
frelationships"among'-theAsembers.'Of category which' are the



basis for . the superior recall of : categorized materials.' *In
other words, according. to this view, the provision. of 'other

members of a category as context should result in augmented
recall of the common items from the C lists. In contrast

to this, it' was also 'anticipated. that' the common items

might be recalled equally, well from the C and NC lists.
This outcome would support the view that the reason that
greater recall is typically observed with C lists is be-
cause the items selected for these lists are individually
more memorable than items in the NC lists, even though
efforts are usually made..to.,match the lists on some normative
basis . In this .case then, 'it, is the properties of the, .'

individual items which are critical while' the.:categorised .
or norp,.categorized nature of: the context within which'. the .

items -are. presented.is.:irrelevant......

,Unfortunately, the observed results do"not conform to either
expectation definitively, and the nature of the conclusions
depends upon several statistical issues.. Thus, if it it
asiuMed.-that.. the pairs of C;-and NClists constitute a 'meaning-
ful :dimension.:in,,the analysit'of. variance, and.if' tho'cOn-

ventional..05 level of confidence..isstrictlyadhered to,'
one set of conclusions is,reached. -That . is, these results
indicate that significantly more total,words and more filler
words ware,. recalled from, C; than NC 'lists, but that common

items. were:recalled:,equally.well;.from,C and NC lists. Fur-

thermore, there were no significant overall effects of pairs
of lists, nor any significant' interactions indicating any
differential:. C-NC, affects,in the two list 'pairs. Looked at
this :way, the. results thus:seem. pretty straightforwardly to
deny.. the importance: of related context and to support the.

role of,: individual item-properties..

If the two list .pairs tare. treated entirely separately

(i.e., if they .are regarded'essentially as replications
rather than evelt.of a variable) .,and the . comparisons are..

made..by,tatests:,a quite different .,pattern- of results obtains.

In this .case, when:the' results for the Cl and lists are

considered.. it:: is found that significantly .,more total,

and common words arovrecalled!from the :Cl list. However, .

when the C2 and NC2 lists are considered it is seen that these
list* were quite equivalent in the recall of total, filler,

and common words.. The separate comparison of Cl and NC1
thus gives clear support for the notion that interitem re-
lationships,:and related context, are important to the
superiority ;of .recall .of categorized materials. Since for. some

unexplainable reason the expected. *overall ,superiority of :the

C list yae ,not found in the :C2: vs. ;NC2 'comparison, the .assess-

sent of the ;Lumber. of ;common words recalled from thtse -lists
1,:probtAbly. not,verynmeningful for:the.present purposes.:..

marginally significant; (.10.V.03); results in
the.analyele of yariance,,are consideredr.the pattern of results
is more, eimiiarAo..that derived -from. the: separate comparison
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approach. That is, the marginally significant interactions
in the analysis of total words and filler words suggests
that the C list superiority is greater in the case of Cl
vs. NC1 than for C2 vs. NC2. However, then we find that,
for common words, the main effect of C vs. NC is marginally
significant while the interaction is not. This suggests
greater recall of common items from the C lists and that this
effect holds equally well for both list pairs. This, of
course, contrasts with the results of the separate
comparisons.

8-9
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General Discussion and Conclusions

The Role of Organization .t,iemory,

Probaly the most crucial .issue Which the studies in this
project bear upon is the, question. of the nature, of : the, role of
organization in free reCall.: As indicated in the Introduction,
the most widely accepted current view is that the memory for
an amount of material which exceeds the immediate , memory
capacity of approximately 7t2 individual words. is critically
dependent upon the effective use of organizational processes
or strategies by the, subjects.. (e.g. Mandler., .1967 , 1968;
Tulving,:1962a, 1968) In the simplest terms, it is thought
that. au , organization, goes, so goes the amount !of.; recall.
There is certainly a large amount or evidence,,which is con-.:
sistent. ith ,thia_ view, but there ere also a number of em-
pirical contradictions (e.g.1AllenL,1968), . and alternative
theoretical. interpretation!' g Cofer 1967) . . . Thus, ftix
of the itreSentexperiments continued the, assessment: of this .
theoretical view; from a insmber-or. different approaches.,

. 7 I . r

One-,-Clais of eliideace, which has traditionally been inter-'
prated is supporting the, view that recall performance, is
facilitated by Organization is the well replicated finding
that more, words are recalled from a. list .comprielpg,,caimon
conceptual categories:., (C. list), than' from a non-categorised
ligt (NC list ) members do, not belong to. obvious sone-,
tive categories,. (Cofer, 1967;. Wood, .1968; Wood & Underwood,.
1967; etC.). The basis for inferring support of. :the.; .;

"orgarailtional theory" is that Conceptual, clusteringis
commonly observed in the recall, of the .:C list and the .aug-
mented recall of these materials., could be attributable to
the.locCUrienCe of thie type. of organisation. -- i-i

, .A
, . 4::

The results of Experiment 1, however, failed to support
this interprittation..Tt was found thatyhen the i.subjects
given the C hat were 4ivided into .those who ;showed signifi-..:
cant' cluetering .and. those Arbose clustering did 'not AsAceed.
a chance amount,, both of these groups recalled significantly
more -Worde than did ,the subjects ..givenla NC list. _Further
more, there were ,nO.significant differences in the amount
recalled froni the,C ;list by the ."clusterers" and , the
so

,
. non-clusterera If . _These results, thus, doinotprovide. any

evidence. that ihe.anount that Can . be recalled; is, dependent,
upon the .degree of clustering imposed in 'recall,.

Findings like these are, however, consistent with inter-
pretations 4 ,.Cofer .Wood , and Underwoed,, that tile superiority
of C list recall must nvQlva soma .mechanism other, .than;
clue tiring Ons,the.bailis of category Mmes./it the time of ...
output. 'Cofer ha suggested that the augmented . recall with
the C . list; reflects an advantage in terns of interitesi
associative telatieashipi *wag the stimulus items. Wood

. 9-1
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and Underwood have proposed that the superior recall with
the C list is 'attributable to 2theccatrEreice Of common
implicit associative responses which result in an increased
availability, via backward associations, of the repre-
sentational responses for the individual-Stimulus words.
This "priming" which facilitates the recall of the words,
is 'assumed to'Occui &wing the 'study' of the material and
prior to the time of recall. The results of Expedient 7,
which tended to support the importance: of interitem .

associations over the properties of individual Worde can
also be viewed as generally' consistent with these'
interpretations.

Several. peasiblis limitatioht:Of '*he' tesUlts of
Exrieriment 1 need' to be emphisized.'' First Of all, it is
possible that the cOnclUsions 'to' be drawn' from this 'sandy`
are limited to,organleatien in' the form of
the mils grouping 'of .items according to broad; expert=
menterklef ined,,)conceptual categories. SeCOndly, the dits!
crepant resulta in the 'recent study 'by Thompson,-1. Hamlin-,
and'ItOefikeav (1972) need to;' be kept in mind. Thein!i
vestigatiOn Of-the:large iumbise of ProcedUral variations
between their study and the present one should ultimately
indicate one tore additiOsial'iiportint limits to the
generality Of" the results of both eXperiments. .

. . .

The Work-oilxperimenk 6 .represents. a second 'tYpe of
appioaCh to: testing for the dependence' of recall' performance
upon 'organimition. In this case, an effort Was' made to ex-
perimentally indica different:degrees of organization in the
form of categOry'ClUstering through the use of diffenint ',eats
of instnidelOnt and then' to obieive the Consequent infliiance,
of this ianipUlatiOn upon 'the amount recalled. primaty
advantage,'of'thiS,Ipproach' is that all Othei cOnditiOns'of
the experimental situation atimulisimeterials,*time
intervals, etc.) remain constant for all subjects.

..
The resulti of this studyt;"UnfOititnately; kevealed that'

the instructional: manipulation of the degite of clustiiing,
was not of fectiVoi: Subjects given instructions' OlUstiet
did not :give ,evidWide -Of having used sore of this'fOrm
of --organization 'than did. thOse nOt'expliiitly .inatreeted to
emplOyClustering.' Interestingly, however,' it was found
that the subjects given-inetruCtions to 'Clatter actually i.

recalled significantly`fewet wardi than the suhjeets not
given such -instructions. In short; grouPs Whidh did not

differ in the amount of organization did 'differ signifi=;
cantly in the amount of recall.

Thessi-resitiltl'elealldio ' not fit very well `:with alts
general,"organiiatiOnal 'dais*" position. 'It is :Possible
to senorita 'analtertiatiVe'explatition an-admittedii'
post hoc Ifashioa;'irieflY, the- prOPOlidl-exPlanation is
that the'inetiuitiOni'tio clUster sari '44fait iv* in modifying.'
the eiubjectsitAishaviciein that it'' titdisceeeliem .to` invest
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more time attempting, to fully complete each cluster they,
produced. 'Since the very potent. Categories: in the stimu-
lus materials Perhipsi.alreedy elicited j a. maximal clustering
tendency from all subjects 'regardless of instructions, the
subjects given the instructions to cluster might have, in
effect, wasted

retrievalretrieval of additional words before, they .

were forgotten...

These findings both contrast and agree with :those of
some previous Mayhew (1967) and Puff (1979):manipu-
lated subjective, ' or intertrial Organizatio& While ,Newman
(1967) ,manipulated clustering with lists of 9 ccc trigremsi

with the CategOries defined,On,the basis' offIthe first
letters. Instructional groups, were found to differ in

organization in all''Of these studies, but to be equivalent .

in amount of 'reCall.:' 'Thee, the precise ,Patiern, of results
may vary somewhat, but the failure to support the...poitulated
critical role of organization i conlistent.

Results -consistent 'with the vtew that recall performance
is dependent, upon organization in the form of. conceptual
clustering were obtained in Experiment 4:, ,This study ..com-..

pared the affects, of several different types of orders of
presenting .categorized materials. It was found . that, both

in terms of the degree of clustering and the amount of ,

material recalled, a blocked :sequence where all neMberi of ,

a category appeared in direct succession, was superior to . .

both a tendon' arrangement, and a systematically alternating
sequence one with 'properties like *ARC): . . .

In addition to providing general support for the ..;

"organizational theory" :these results also bear ,upon.thi. ,

nature of the more ..specific kinds of mechanisms which have
been proposed to account for the effects of different types
of input'Orgenivation.'.'.1he obtained pattern :of results .eeems;.
to indicate' that the 'important 'dimension of input 'Organization

is one of proximity, or '.contiguity, between conceptually re-

lated iteeie,' while the 101011 degree of sequential, structure,

as it was iiPlicified here inyWay, appears to be a COnsiderably,
less important dimension. There are a number of different
theoretical ,mechanisms for why proximity :i.e.im9ortant,, and the

results of this" experiment offer no apparent, way to distinguish

between thenii:' The 14041'4 kinds of views range from notiooa,
that izipliCit iediatintresponses ,(P.Ugf:,:1960),T. or implicit
representational reispimses, (f.Ocid,k Underwood, 1967), are, madm,,
more available; to speculations that; greater proximity *T.
creasei'thie' probability that related words will he in

term storage together (Glanzer, 1969), or "resided in

greater amount_ of effective. processing, time, (9!Agostino,.
1969). Sinai-these .results: indicate that'!Overell', Sequential
list structure important dimension of

ganization, they do, 'hoe sees to support vie,s which stress
the utaiiiitiOn Of' list 's'tructure As 'a' basis' ter coding
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material foi storage or for 'the
,
developriant::Of fOr

the retrieval of information from ;storage in the Manner
propOsid by' Boner, Clark, Leagold '& Winzenz (1969), .,

Cohen (1970)',` Lewis (1971), and Newman .(1967)'.

Whereas` the previous. experiments studied_ organization
in the form of Categorical clustering, ExPeriment 5 dealt
with subjective, or intertrial, organization. The-iime
between recall of one word and the recall of the next was
found to be significantly shatter:When the words comprised
a unit of' subjective organization than when,the.words were
not defined 'to be 'orglanizationally,linked. Thui, .Words
defined as a single unit on the basis" of the usual. defining
operation of repeated contiguons recall were aleti,found to
show clo1e temporal contiguity as well. These results were
interpreted as supporting the "reality" of measured unite
of subjeCtive organization: In. other wordi; these'results
seem to indicate tome'further eildence that. the measurements
of subjective 'organiiiiion dOes tap at' least some aspects
of the functional structure, of the subject's memory.,, , , .

.

Severe]. other aspects of ..theie results lend additional
, ,.

suppOrt. to the general view of the'itiportance of organize-.
tion in memory. For' one thing,'.the dietinction, in times
between Words 'in 'organizational `matt and between words
which were defined as not organikationallY linked, only
appeared 'after. the Subjects had recalled 'a number of words
which was approximately equal to the '7t2 item immediate
memory C1pacity.:..This is ',in keeping With.the theory that
the important 'function of organiiition is in allowing the
amount retained to exceed the individual, item capacity of
this shor t-tere. storage 'system. Furthermore, .the ;decrease
in the very long laterworetiMei .seen toward the end of, . -t

the ricall'seqUenCes in'the early practice trials seemed.
to be attributable' to the increasing deviiitY of orient.-
zatiorial units during later spraCtice.triili.:, However,
is 'einievliet disturbing that there was ne evidence of, or-
ganizetiOnal'uoite .hairing beCoine 'stronger ,or more integrated,.
with repeated usage; . the triririber .of thea.simply became
grimier. .

no 'dFilfnaferlelLesi7ii
should be mentioned that riment 3
ere observed in the amount o . material re-

catlieefter either-a standard ,'serial` .type of presentation
and study: or. simultaneous neithi4.1. It is at least mini-
millY Consistent-with, "organilitiOnal.theOry" that there
were also no differences 'observed; clustering, or
subjeCtive' orgentiatieri. .

which .are
`e# the 144: Of'iftfeiher; Oa, aMount of material: that:relevant

can be,iecalled,46 "CruCiAlli,thIpendeitt upon the degree of :
organization nosed" by, tbe sisbjeCti: -010 Mined results.; !,(i
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The findings of Experiments '1; 6, and to some extent, 7,
run counter to this view. On the other hand, the findings
of Experiments 3 and 4 are consistent with "organizational
theory", and Exerimeit 5 provides rather strong support
for this view. None of ihese studies,' and none yet per-
formed by any other investigators, constitutes a critical
test of this theory. Thus, the process of evaluating this
theory muse be one of continuing to, accumulate..evidence until
the weight of that evidence' points convincingly toward
acceptance or 'rejection of this view.. For the present,. the
existence of negative evidence like that obtained here in-
dicates, 'at the' very /east, the necessity foi further basic
research; and a great deal of caution about advancing a
general proposition that recall is dePendent upon
organization.

It is perhaps instructive to speculate 'how the evidence
caniCentinue to come out 'both positive and negative'.,, The..
most 'optimistic passibility, of ,course, is that:the theory._
is basically correct and the available measurement techniques
are adequate, but that there are some .important boundary
conditions which deliiir:the domain Of applicability of
the theory. That is, perhaps the :theory, ,as stated, does
not 'apPly under certain emperimental'coriditions. As a, very
simple illustration, perhaps some stimulus materials are
already so organiked along 'dimensions which we do not yet
understand that additional organization 'by the subject is
not required..

Another possibility' is, that ,"organizational theory" is
correct, but that the Mailable techniques for specifying
organization do not -tap the "real"'neture -of the structure
of organization in memory. In other words, the'critical
organization presumably occurs prior to the time that .the
items 'ire produced in the 'out* phase of a xecell trial,
and we 'atteipt to infer 'the nature of this Organization by
examination of the ordering of, recall.. There may well be

'Characteristics of the. otitpetproceas Which tend to obscure,
the true nature of the implicit organization so that it is
never accurately reflected in :the 'recall sequence, or it may
be that iie'hPve not yet discovered an adequate index of
recall' ordering. This state 'Of,e0iiiiti could' explain why
the least lipresifire performafices, of "organizational theory!'
in accounting' for data have 'Occurred in: :situations. Where,

' organization has actually been measured, by some, Clustering
or subjective Organizatien' index, tether than- being; inferred
frinethe results of, for. 'exainple, some transfer; Operations.,,
It should' be. noted howeVer, that meats like those found
in Egertient 5' do tend. to err* against this kind of

iiininterpretatsomewhat:':. Etill;;this(Poesibtlity euggets
the need. for continued attempts to examine new teChniques
for assessing. organization in'
promising developilents along these' linel could be the use .
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of Johnson's (1967) hierarchical clustering scheme analysis
and Allen's (1971) application of the .graph theoretic
approach.

kfinal interesting possibility, suggested by Tulving
(1968), is that recall performance and organization are not
causally related, bUt are both independent manifestations,
or reflections, of some third factor. The nature of this
"higher-Order" factor cannot yet be specified, but pre-
sumably it'would be something very roughly analogons,to'
Jensen s (1971) associative or conceptual abilitiei.
SinCe.recall performance and organization might both be
manifestationcof this more batic factor it would be ex-
pected that' ihey wouldiormally be correlated, bat there
might well be instances where they are not equivalently
elicited or revealed in performance. This kind of a view
might therefore be better able to incorporate some of the
existing evidence.wfiich.is so embarrassing to.the current
version4yforganizational theory". This viewis certainly
worthy of further Consideration.

Comparisons of Two Types of *ionization.

A second major contribution of several studies,on this
.

project concerns the Comparison Of organization in.the form
of Categorical clustering and'the'repeated sequential order-
incCalled subjectivelor intertrial, organization. The,
restate of Experiment 2 provide the'nest direct kind of
comparative evidence. It was found that clustering in
recall of C lists occurred to a significantly greater.ex-
tent than did intertrial organisation in recall of. either
C or NC lists. 'Furthermore,. the level.of intertrial organ-
ization with the C and NC lists was, quite,equivalent.

These results thus seem to suggest that clustering on
the basis of Conceptual categories is adopted much more
readily than is the development of a relatively fixed
order of recall' even though ,the Objects have.the opportunity
to neesither or both' forms Of:Organization. .Thess results:
were interpreted 4s-indicating that clustering is insome,
einie'simpler.or easier. That is, clustering requires,
the utilization of relatively, obvious, broid, conceptual
categories to encompass all-the items.; the,.

bisi:evailableevidence about subjective organilation isthat
most iubjeCtetend to utilise a number of different'techniques
fOrlOrminkuniis.(Abrimezyk,& 8oUsfield,'1967; Bousfield &.
Abiamciyk,'1966). YariOs units may; be formed:op thebasis,
of story devices,. rhymes,' inOnt-liet-contiguity, associative

relationships,AiurelY.idiosyncratic:apiociatiOns. etc.
the imposition of iquil.degrees'ef the.tWo.formerOforgenir:

zatiOn)wouldOresumabltrequiremuch'iore organizational, or
mediational, activity for the typical sUbject,in the.cisok
of subjecti'veorganizatiOn:T'It is conailtent)With this
interpretation that those inijeciiifio Oem to use Only a
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single basis fm:subjective organization, suckas alpha-
betization.or'an elaborate story device, are usually
successful in producing a level of organization quite .

equivalent to that of clustering.

The second implication of the major findings of
Experiment 2 is that the_two forms of organization appear
to be at least somewhat independent of each. other. The
occurrence of a very high'level of clustering in the
recall of the C lisrdid not 'reduce the degree ofsub-
jective.organization with the same list below that found
in recall of. the NC list. Thus, contrary to Tulvines
(1962a). speCulation, clustering did not appear to,attanuate
the simultaneous use of subjective organization. However,
intuition and some mork by Handler (1969) Andicatedthat.
there are some. limitations to the independent:operation
of the two forms.Of,organization..,For example, if the,.
subject is somehow induced. to use'a serial ordering.strai-
egy by a technique such as giving him only one new,item
on each trial, and if .the Order'Of presenting new items
comOrities a 'randomized sequence of categories,, then the .

.serial; ordering will preclude the. occurrence of Clustering.
jfthe'order of prOentitg the.new item is,systematically
arranged with the metbeis of the saimeategory following
each other, then the serial Ordering should'augment the
clustering.. Furthermore, it should be found thatthe
clUStering.of categorized of words will elevate the
level of subjective organization' over thit found,here..
Also, if the stitUlus.tateriali inVelveOtly few.very
large categories it might well beexPected that serial .

ordering within clUsters would be 'more important. 'In
short,, while the twoforms,of organization were.seen to
operate quite. indepetdently,herejtis_possible to antici7
pate a nUmberSf-itstances where it can .be expected that
they could interact,in'variousways:'

.

The: omparieon:.Of the results of Experiment 5 for, units
Of.subjective,,or intertrial, organization with 'the finditga
for clUtiteritgby:otheriTiveitigators'provides.sotelurther
evidetce Ofthesitilarities-and 'differences between the two
forms of organization. fcime;of the :main findings of Experiment,
5 was that'WOrdS.ii01*-Unite were ,emitted in closer. temporal
contiguity ,`than worde..totIOTR units, but only after .the,
subjeCt,had'recalled anumbertf_wordeapproximaielyrequal_
to theloOttulated'ipOidiate,metory ,capaiitg. In other words,
the effects. 00iubjectiYe Organizationhecit,40greasiwely,
greater in the "later itageSOOhe recall7iequence.' Vir7,
tually the same pattern of results was fOind fororgarilation
in the form of.category clustering by Pollio, Richards-and
LuCas (1969).114,:the:retpoialffiareateristics of,:thetwo
fOrts of organization

The distribution, Prdetsity,,of ITR *ire acrees,the,:,
recall sequenee waSslie investigated.WEXperiiSttIt,
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was found that the density of these units of subjective.
organization decreased gradually, but consistently, across
successive stages of the recall sequenCe, and while practice
markedly increased the overall density of such units it did
not change the. nature of the way they were distributed across

stages of recall.. A rough comparison can be made between
these findings and data for clustering provided by Bousfield
and Cohen (1953) though any differences in results might be
attributable to any of a number of procedural differences
between thestudies as well as to inherent distinctions
between the two types of organization. 'First of all, in
keeping with. the results of Experiment 2, the overall level
Of clUstering in the Bousfield and Cohen experiment was
higher than that observed in the ;resent study of intertrial
organization. Furthermore, practice did modify the nature of
the distributiOn of unite Of' clustering across stages of
recall. More 'specifically; practice served primarily to
1116'448e' the density of clustering in the early stages of

the recall 'sequence, so that after a few trials the density
of clusterieg decreased across the .stages of recall in 'a quite
negatively accelerated forni.'. Thue,. 'there is at least some

similarity here in the Occurrence of :units of organizitiOn in
that'hoth decrease monotonically across 'Stages of, the recall

sequence after "a few practice trials.

Experiment 3 alio involved both 'clustering and.subjeCtive
organization. In this case, it was feunci that neither type. of
organization was :differentially affected when the stimulus
items were presented one it a time.fOr serial study or all ,at
once for iimuitanecius study by the sUbjects.,

EXperiment 6 indiCated that instructions explicitly, telling
subjects to cluster words fromthe same ,.category were not

effeCtive in raising the Obeeried.level of clustering. These
results contrast with several 'studies which have shown in
structions to be quite successful in; anipulating the level of
Subjectilie organization .seen in recall -(Mayhew, 1967; Puff,

1970f Tulving, 1962b)."' However, these -results probably do
not deserve'" a .great deal of emphaiis beiamie of the possi
bility that the very obvious and potent categories in
.Experiment 6 may have elicited,the
clustering effort from all sUbjeCti regardleeiof in-
structions. The fact that Hawaii, (1967)' did ,findfind effects:
of` nstructiOns 'upon clUstering strengthens this possibility
since his stimulus materials involved categoriei defined Oa
the basis of common first' letters of, CCC Itrigrams instead of
meaningful 'Semantic relationships.

,.;

hi sum; It would appear Oar clustering and Subjective
. ,

Organization are basically similar "in,that they show close
temporal contiguity Within units and are bOth distributed
monotonically across stages of . recall sequence. Also,

they were both similarly non-differentially
0rdifferentially

affected by
serial vs. simultaneeus presentation and study conditions.
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However, there. is atill,ioie question about the extentto
which the two can be 4nfluenced:by instructions since the
precise nature Of the categorized stimulus materials may be
ainteracting factor. The only really,striking.difference
between them is that clustering appears to, be utilized to
a much greater.extent.than i&subjectiire.organization under
the conditions investigated here. Furthermore, under the

present conditions, the two forms of organization appeared to
be used. substantially independently. of each,other.

Comparisoneof Measures of Organization

.

The number of'available.Ceasures, or indices, of organi-
'zation.is expanding rapidly. This is particularlytrue-in the
case'of'cluStering measures, but &similar trend appearsto
be beginning Lithe specification of subjective organization.
As Indicated before, the major problem that the amount of
Or'ganizati'on observed in..a particular recallimotoCol depends
to some extent upoi other features of that, protocol such as
the total number of words recalled, etc. Ohat is needed, in

order to .maka meaningful comparisons, between:subjects or
conditions, is a measuremhich.takes,into account:the possible
contribution, of chance,. end/or what the, orange of possible ob-.

served.rvalues could Win each came, /n.other wordsi,the'
values of the measure of organization should.be independent-.
of the other'charictiristics of the recall sequences. :

'The.earlieat and most widely.uped.measurel4the Ratio of.:
Repetition.(Bouafield,J953) and the.observed7minus -expected2
deviation'edore0.(BOusfield.61.Bouefield, 1966) have been-.
heavily criticized *these kinds_of statistical grounds,
and each of,thecritics,has,proposedpome new_lind:of measure.
ThwapprOadheOUggested by DalrymplerAlford (1970),Dunn,
(1969),.Frankel,and.cole (1971),,. Hudson and DOnn.11969)4

and Roenker', ThoMOson and Brown (1971) have already been
reviewtkand.are.summarixed.WAppendix B. These measures

all teemTtohav&both-.advantage&and disadvantages. which':
are:revealethy,analytical,argumentsvartificial'experimentiw
and'a few' demonstration of:these efforts
have yet piOvidec1convincing,evidence:that,one-typ&of
measure i&oubstantielly-suptrioror preferable:to,the
others: "COneequentlY;Aifferentievsetigatorvuicdifferent'
measures.

The controversy over the adequacy of the various measures
raises two serious questionsOnshas to do withAhe.confidence
that, can lie Placed in.-the,odvcof.,information, about organi-

zatiOnal,Procese0 .that was accumulated,with,the.earliet..

meaeUree.,The4econd:question concerns the.confidenceicith
whiCKreiultoi.of current studievusing.the various .measures
.can'biletegrated-and cOmpared..:-,. .

9-9



The ultimate answers to questions like these will, of
course,: require. some definitive analytical. work., However,
an empirical approach can also provide some relevant 'evidence
and that is the procedure followed in the present project.
Wherever feasible,' the' results were analyzed with' more than
one measure to provide some eedence about the effects of
the different measures and to increase' the range of com-
parability of the findings of the study.

The broadest' investigation' this sort was carried out
in Experiment 4 where the effects of different orders of.
presenting categorized-materials'were assessed with Seven
different measures of clustering. These measures included
both of the older measures. and all five of the newer
measures mentioned above: An' identical pattern of results
was found in every case.

and

signifiCant differences were
found between randotized and eyetetitatically 'alternating
types of Input orders, and 'both''of these led to 'significantly
lees clustering-ithan 7dida 'blocked preientation of the

, .categories..) :
; .,

The similar pattern of results With all of the'different
clustering measures supports the: findings of earlier studies
which used :the older measures 'and' toUnd that the blocked pre-:
sentation resulted in greater clustering 'than did a 'randomized
presentation. Thus,''the findings the earlier studies of
this particular:phenomenon unmet be considered to. represent
some kind of statistical artifact arising from the nature of
the measures used, -at thatitime.' This also lends some Con-
fidence to the findings' of earlier clustering studies in
general, though it is fat from certain that the same findings
would: hold? in the ease; of other* independent variables. These
findings indicate that, endet these at least,
the choice of measures isrnet very critical eince they do:
not reveal any special advantage for any 'of the.measures.

r :

Only two ofthe most popular measures were employed in
Experiment 6 . Thie study involiied the attempted instructional
manipulatitVof clustering using' listeof 'four'categories of
ten words .ancUlists of"ien categOiiee'of fOui:Worde:,i, The
results were 'analyzed-With 'the' Observed4ilaus-expeAted
deviationt'scores'of''BOUbfield and'BOUefield;(19B65tAnd the
adjusted ratio of clubfeet* (ARC) -skate of -Rdenkeil,'
Thompson, and Brown (1971) which was previously called the
relative clustering score by Weiet (1970).

Ia this : 'caimei the two metentres lid -bhot different'
..

patterns
of results. Ii.The use of the traditional deviation ACOrei:in
dicated -.that the-cletiteriag with the list' of 'bier Categories
of ten words :was greater that'-With* 'the' list 'Ortei2 categories
of four. words:.whereae :the ARC ItCorei indicated Inc) Significant:
difference between the two types of ''Thei. Amount re-
called with the list of four categories of ten words was

*"9-10
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somewhat, though not significantly, greater.and the two lists
differed (by design) in both the number of categories and
the number of.words per category represented in recall.
The clustering,results.thus seem to imply that the deviation
scores were influenced by.these parameters while the ARC
scores were much more independent of them. These findings
thereforeconfirmMeist's (1970).work. They also indicate
that the.choice.ofmeasuresie quite important in this kind
of situation. Furthermore, according to the criterion of
independence of .recall parameters, theARC measure would
appear to be preferable to the morevommon deviation score.

It was also shown in Experiment 2 that the choice of
measures is quite critical.in cases aerwthe two forms of
organization are to be compared as directly as possible.
The observed-minus-expected deviation scores were to be
basically inappropriate for this type of comparison because
of the fact that this scale has different end points.lor the
two.types,of organization. A score. xpressing observed .

organization relativeto the maximum possible was,found to
be adequate,.but probably still does not represent the
best possible procedure.

Overall, then, the comparison of. various. has
indicated that the choice of measures:is. notvery critical in
some cases, as in the.study of,input order effects, but is
tmportant When the number of categories and items.per.cate-
gory vary between conditions, and is most critical of all
when the two forms.of organization are to be directly
compared.

..

Conditions. Affecting the Use,of ,Organization

.

Experiment 3 reve4led.that neither clustering nor sub-
jective organization taeredifferentially.affected by serial
and simultaneous methods of presenting the material. -It was

expected that presenting all of the material for; simultaneous
study, would result in greater organisation because th&sub-
jects-would have.a greater opportunity to detect the:,
structure of the material; to scan. back: and forth looking
for related items, etc. Before greatly emphasizing the
fact that the two presentation and study methods are
functionally equivalent the possibility that the task was
too easy should be evaluated further.

The use of clustering was found, in Bxneriment,4, to
vary with the order of presentation of the categorized
materials. Specifically, orders of presentation in which
the members of the same category were blocked together
led to more clustering than did either systematically
alternating or randomized orders of presentation.

The degree of clustering was not found to vary in
Experiment 6 as a function of the instructions given to the

9-11
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f!:SUbjects. Equivalent degrees of,clustering,were imposed
in recall by groups explicitly instructed to try to '

cluster, those'given information about the categorical
:strUctUre:of the list, an&those given no information about
thestructure'of the listor clustering. Once again, h'wever,
a really firm conclusion is precluded by-the.possibility
that the categories used in this study Wemso-potent as to
elicit the maximal clustering effort regardless of instructions.

Thus; of the 'conditions Investigated,the order. of pre-
senting Categorical-material did affect.the'use of organization
in the form of clustering. Instructions were not successful
in manipulating clustering, and neither.:.form of organization
wasaffectedby. the type ofpreientation'and study method:

The Booklet Technique

Thelata for Experiments:1, 4,4,.and 7 were collected
by Means.Of a booklet technique. :That, s, each subject was
given a'booklet containing the insttuctionsithe;material
to be learneds'and blanks for recording the recalled re-
sponses. Where more than a single.practice tria.Uvas used,
successive pages in the booklet alternately presented the
materialagainand-proVided blankslor.,the'recalLtests.
ThisAind,of,oxperimentalbooklet'is thus roughly equivalent
to a-workbook, .ancrwaa'administered,in regular classroom
settings.

Itvas.reasoned that,thelmoklet technique-would.make:
the experimental task more analogous to familiar educational
procedures and would therefore be more "natural" for the
subjects: Thisolm-turni.ehould_increasCthO.Potential.
generalizability of the findings of this kind of basic re-
searck-to the"more'applied-situation. Thi:booklet technique
'is-also'a"very'efficientloanSOUdata"colleCtion. On the

";.,other hand,Atcannot-be-used vhere'the-experimentorequires
.,:exceedingly precise control=of exposure duration, etc.--Most
'studies of humatt.leerning.andlmemory do not require
ceptional degree of control'overfsuceFfactors; and the
bookleehas'much:to-reCommend ieirmore4enerak,usage:

"2. f:c:.
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Appendix B.

Brief Formulas for the Clustering Measures

Common Terminolory

0(SCR) Number of observed stimulus category repetitions.
E(SCR) a Dumber of repetitions expected by chance.

Max(SCR) Maximum possible SCR value.
Min(SCR) Iinimum possible SCR value.

iJ Total number of words recalled.

Measure Investigator(s)

Ratio of Bousfield (1953)
Repetition

0-E(SCR) Bousfield &
Difference

Adjusted Ratio
of Clustering

DA Index Dalrymple-Alford
(1970)

bousfield (1966)

Roenker, Thompson,
&Hrown (1971)

Standardized Hudson & Dunn
SCR Score (1969)

i -Score Frankel & Cole
Runs Test (1971)

DN Index Dunn (1969)

Formula

0 (SCR)
Rit

11-1

0-E(SCR) O(SCR) - E(SCR)

ARC
OSSCR) - E(SCR)

NagSCR) E(SCR)

Q(SCR) .-.E(SCR)
DA el nax(scit) ifiu(SCR)

2(SCR) -var(SCR)
E(SCR)OCSCR)

0(Runs) E(Runs)
8(Puns) var (Rum)

0(SCR) - E(SCR)*
Dag' Var(SCR)

* While this measure and Hudson & Dunn's look identical
in this summary form, they involve differences in the
calculation of the E(SCR) end Var(SCR) terms.
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