T T e e ———— L,

THE ROLE OF CONCRETENESS
AND -
SUBJECTIVE GROUPING
IN |

ORGANIZED MEMORY

IR

By

[

RICHARD ALLAN RQBERTSON, B.A.

{
- A Theslis
Submitted to the Faculty of Graduate Studles
in Partlal Fu%{ilment of the Requirements
for the Degree -

-

Master of Artd

McMaster University

August, 1975

[1 ©  RICHARD ALLAN ROBERTSON 1976



CONCRETENESS AND.GROUPING

IN ORGANIZED MEMORY.



T

MASTER OF ARTS (1975) | McMASTER UNIVERSITY

(Psychology) _ . Hamilton, Ontario

TITLE: The Role of Concreteness and Subjective Grouping
in Organized Memory

AUTHOR: Richard A. Robertson, B.A. (University of British
' - : Columbila)

SUPERVISOR: Dr. I. M. Begg
NUMBER OF PAGES: vil; 92
SCOPE AND CONTENTS:

A conslderable body of information exlsts which
describes the structures of organized memory and the mechanisms
which produce these structures. However, this 1nformation
is based largely on the study of semantically or conceptually
related information. The experiments in this thesls extend L
thls work by investigating the subjective organization of ‘ ¢
groups of words differing 1n concreteness. Such studles of o
subjective organlzation are particularly interesting because
they are more closely analogous to the organizational activitilies
found in more naturalistlc settings.

. Evidence for subjective organization was found in
the Input-output consistenciles of subjects' recall, and in
the results obtained under conditions of cued recall. Both
presentation grouplng and concreteness were found to enhance
organization, but did so differently. The contiguous present-
atgon of groups of items appears to promote the formatlon -
of well integrated subjective unlts. Concreteness, on the
other hand, appears to faclllitate not only the formation of
well integrated subjJective units, but also the subsequent
access of these units. [
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CHAPTER ONE
introduction

If introspection§ are td be bellieved, a major
A , — o
problem 1In learning new informdtion 1s to discover a way
to organize that infarhaﬁion’and relate 1t to previously
stored knowledge. If this 1s true, then a major problem
in the psychological study of'memory is to find a way of
~ describing what processes produce organlzed memory structures,
and to describe the implicafions that thesé strubturés ﬁave

4

for subsequent memory pefformance. To date, conslderable

progress has been made towhrds&this;goal through/

the develop-
ment of a useful and productive way to approach these‘problems.
First, with respect to problems of acquisition, the concept

of a functicnal unit.has been proposed, being defineé as a
group of 1tems which tend to be remembéred or forgotteh as-a
wholé. The formation of these units is ﬁhe'result of an
encoding operation, chunking, ﬁhich takes nomihal input items
and ;ombines them into a 1imitéd{number of fupctionél units.
Improving membry\performanée, given that only a limited numbér‘
of functionaliunits éaﬁ be retained, 1s then accognted for

with two addifidnal principles. Firét, the size of these
functional units can be increased with practice. Secondly,

functional units can be combined hierarchically_to form higher

order units, which are limited at any particular level of

o



consfruction, but® are reléti#ely free to varj between levels .
(Mandler, i967). | ,

.Witﬁfrespect to tpe“problems of retrleval, several
additional concepts have been deveioped. One of the most
1mpor€ant of these 1s the dis tion between the availébility
and accessibllity of 1nfofmat:z3:in stérégé. An 1tem or unit
_is avallable, 1f that Informatioxn 1s in a form sufficlent for
recall under at least some set of recall conditions. Acces-
sibdility, on the othér hand, refers to the retrievabllity of
an item or ‘unit under any given set of recall conditions.
 The importance of this disfinction is that different ﬁnits of
recall may be differentially accessible depending on the en-
coding Operaéions performéd upon them. -More specifically,
there i{héom; evidence (e.g., McCauley & Kéllas, i97u)-that
two‘componenﬁs of recall can be lsolated; the recali of words
&ithin a functional unit, and the rgcall of successive units.
it foilows from tﬁe defiq;tion of a functlonal unit, that
unitization at input leéds to thé incréaéed accessibility of
iteﬁs‘within the unit at output. Fufthermore, the ihcreased
accessibllity of items within a unit appeérs to be:independent
xof the means by whlch the unit is aﬁceséed (cf. Mandier, 1967;
Tulving ang Pearlstone, 1966). The accesslbility of successive
units, however, 1s less straight forward. In cued recall,-
where subjects are provided,wifh retrleval cues which presum- ~

ably access the functional units formed at input, the acces-
' (&) . i

sibiliky of successive units is necessarily high. Under these

\
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conditions, cued recall should reflect thﬁﬁdegree o{ unitiza-
tion within groups independently of the-reébllability of thef
units themselves. In non-cued recall, however, the process or
processes by which these units are acceséed ié ‘as jet un-
determined, élthough ﬁhere is soﬁe'evidence (Mandler, 1967;
WOod,,1§71) which suggests that units can be.organized in |
much the same way as items:can. |

Most of these princiﬁlés or generalizatiohs; however,
have been derived'through.tﬁe study of tﬁe oréaniéation and
recall of semantically or conceptually related information.
‘The present-experiments, on the other hand, were deslgned to
explore the applicability of these brinciples to subjective ¢
érganizatio$1 In other words, the present experiments studied
organization and recall-of informatioh which'boré no explie
' felationships prior to the experimenté themselves.. The resudts
of the present experliments are potentially more complex thqnx
those of previous experiments because it 1s more difficult )
to épecify pre-experimentally which units will be salient to
subJects,-and because the degrees of organizétion observed
will be much more dependent on the activities perfprmed by
subJects during acqulsition. On thé other haﬁd, these experl-
ments are of conslderable relevance because they are more
closely analpgous to the organizatigﬁél activities found 1in
more naturaliétic settings. With respect to previous research,
as well, the potential value of such an investigation}méﬁ-be

conslderable since the difﬁg;ences between subjectlve organi-
. ' -

PN A T

.o’



-

zation ahd-semantic or'conceptual brganization are qulte
proncunced. For example;”in the study of subjJectlve organi-
zation the only experimenter-provided relatlons are those of

contiguityu' As a resulf, the functional relatlonships between

items are derived by the subject, and are the result of

' measurable (l.e., time consuming) effort. Furthermore,

«

subjéctive units, becauée t&Fy are formed only at input, can
be thought of as exhaustive categories, while.many prefious
studles (e.g., Roedigef, 1973) have used gxﬁerimenter;defined
units which are subsets-of larger-categories, and conseqﬁentiy
are not exhaustive.'_finally;'in subjJectively organized units

the overall unit relation 1is specified_by the relationship

between the members of the unit themselves and is not neces-

-sarlly félaﬁed to a superordinate element or label.

Given that these differences exist, it is not unlikely

that the results of the following experiments will' differ con-

8lderably from those conducted previously. For example, the

‘

encoding of prepotént relajlonships, as found in the encoding
of semantlec or conceptual categorles, should proceed much
more rapidly than the encoding of subjJective categories where

the functional.relationships must be derived by the subject.

" As a result, the encoding of subJective units should be much

more dependent on processing time than the encoding of semantlc

or conceptual categories. It follows, that as the amount of

processing timé increases, the probability that all of the

words in a given unit will become functionally related will

PO
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remembered 1ltems. However, the cued’recal

2
also increase. However, if only some dfthe itgms_in a group
become Integrated, then the recall of the subjectlve uniﬁ
ﬁhich corneqpon&s to that group, will necessarily lead to thei
recall of pnly.some.of the words 1in that group.
’%hese.differénces in integration should further be
refleéted in:the results obtained under conditions of cued
recall. For semantlc or conceptual categories, cues which
provide minimum access to a unit shduid be maximally effective.

In fact, Roediger (1973) has demonstrated that if category

s

members are supplled as cues-alohg wlth the category label,

. output interference results. He argued on the basis of these

data, that the additibnal category-member cues were, in some

sense, retrieved, and that this act of retrieval produced

response competition between the cue 1fsms and the to-be-

Qubjective-
units, while benefitting from minimal retrieval cues, should
obtain increasing benefits as the_amount of a unit provided

as a cue is increased. Thils seems probable on at least two
grounds. Filrst, if a unit is only partially integrated, then
providing more cues increaseé the probabllity that the remain-
1ng to-be-remembered items will be related tdﬁat least one

of the cue words. Secondly, since the pfocess of organizing

a subjective unit is a c6nstruc£ive process, the act of recall
can be vliewed as reconstructive.. It follows thaf providing
more contextual information at ocutput should lnecrease the

EW)

probabllity that the subjJect 1s able to reconstruct the unit

l L
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formed at input. | o J///,f—\
. A final problem which may be encountered in the.

study of subjective organization is a lack of independence

between group recall and the recall of words within groups.

Specifically, this problem arises 1f 1t 1s assumed that group

access 1is provided, or 1s at least facilitated? by the presence

of superordinate elements in the organlizational structure

(e.g., Mandler, 1967). This problem results from the fact

that the probablllity of a subjJective unit héving such a com-
mon element or theme should 1increase wilth the overall degree
of integratign within that ﬁnit.

| In order to test some of these notlons, three experi-
ments were conducted. In all three experimehts,'the two

variables of interest were the concreteness of the to-be-

‘remembered ltems, and the method of presentation of those

items. In the second and third experiments, the effects of .
single and mﬁltiple retrleval cues were also 1lnvestigated.
Grouping,'as-used in these experiments, refers to
thé simultaneoué presentation of two or more words. These
groups presumably allow subJects to distribute.ﬁheir proces-—
§ing time eqﬁally across all members of a group, and encourage
subjects to process the words 1n each éroup independently of
the words in other groups. This type of processing should
result in the development of relatively stable and identifiable
subjective groupings in memory.

This approach to the study of subjective organiz-

.ation has several points in 1ts favour. First, the process
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of seeking out relationships betwéen 1tems and using these
relationships as the basis foi subjectlve groups in memory

seems analogous to at least some of the processes used in

normal study habits. Secondly,'this apprecach may provide at.

~least some continuity with previous research which investigated
)

the acquisition of semantically or conceptually defined groups

(e.g., Cohen, 1966; Tulving and Pearlstone, 1966; Wood, 1971).

Keep in mind, however, thaﬁ the category relationships i

these previéﬁs studles were in some sense prepotFnt, while
the category relationships to be explored in the\present
experiments will necessarlly be the result of the processing
activities of the subJect himself. Finally;ﬂtﬁé use of
presentation grouplngs provides a convénient way of assessing
the extent to which-subjective organization.occurs by measur-
ing the correspondénce between the groupé provided to the
subject at ingpt and those provlded by the subject at output.
With respect to concreteness, 1t will be argued,
following Begg (1972, l973),:that the concreteness effect is
due Lo the differential organizatibn of concrete relative to

abstract items. However, the source of thils organizational

advantage must be further specified. At one level, this

effect can surely be attributed to the avallability Sf iméges,
or at least concrete referents, for canéreté wordsf More
generally, however; the concreteness.éffect can probably be
attributed to the differentlal processinglof conqreti relative

to abstract items and can be further attributed to that



processing which promotes the formation of .well integrated
functional unlts, Given thls second approach, 1t seems
reasonable to suggest'that the integration of both concrete
“and abstract ltems will -increase wilth time, but that the
integration of concrete 1ltems Qill proceed more rapldly. It
then follows that theAdifferences observed between concrete
and abstract items will depend on the amount of processing
given to those items at acquisition. Specifically, these dif-
ferences willl be small when the overal;,amount of processing
is small, and will also be sm&ll when.the overall amount of
proéessing is very large.

These effects, however, are probably notlgeneral
effects. As noted above, the organizational effedts of con-
creteness are'thought to bq,ﬁrimarily related to the effects
of concreteness 0§ 1tem intég fen. -As aﬁyesult; the above
hypothesis accou&té'for'the effects of concreteness on Intra-
‘unif Integratlon, while it failé/to acéouht for the potential
effects of concreteness on group access. However, P?tersen
(1974) has suggested that group access may depend on the
ease with whlch the contexd of encoding can be reinstated §t
the time of recall. If this is true, concretenéss may facilitate
group access to the extent that the context of encoding for '’
-concrete groups 1s more unitary and to the extent that this con-

it

text more easily accesses theé products of the original encoding.

o
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CHAPTER TWO - ' ()

Experfﬁ;ng I
The first experimené In this serles investlgated
the effect;.of shqrt-térm ana long-term memdsry processing
on the recallféf concrete and%abstract words preggﬁted in
groups of variouS'éizes These effécts were. asseséed in
free recé:E\By comparing the recall of items presented in
the middle serlal positions to those presented in the recency
serial positions, and by, comparing immediate recall wlth a
subsequent finai free'recail. The long-term effects of. |
concrétenesé and grouplng were further investlgated by . looking
sgpé?atély at the recall of groups and the recall of Qords
within groups in immediate recall, final free recall and in
a long-term recall at é one-week delay.

In previous studies of breseptatioﬁ‘grouping in
free recall, items héve been grouped gither by modalit&i
(Murddck and Carey, 1972) or by time (Gianutsos, 1972) with
an unfiiled interval between groups. In bqth experiments,l

‘the effects of grouplng on total recall were small.‘ However;
interactlions of groupiﬁg with serlal position were found 1n
both Studies due to fhe facilitatory effects of grouping on
the recallibf 1tems presented in the recency serial pésitidns.
These éffects, then, were short~térm.effects and could be

L}

attributed to rehearsal differences between grouped and
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~ungrouped items. Specifically, the rehearsal sets (cf. Rundus,

1971) across groups appeared to. be non-overlapping, and
group recall proceeded,in'é forward order which preéqrvgd
the,rehearsai patterns established at preséntation.
More generally, however, 1t seems likély that such

rehearsal patterns should facilitate long-term recall under
at least soﬁe conditions. Specifieally, it has been argued
(Craik and Lockhart, 1972) that there are two kinds of
rehearsal activities; maintenance or.Type I rehearsal and
elabonative or Typé II fehearsal. As they point out, Typé
I rehﬁafsal "merely pFolongé an item}g high.accessibiiity
withodt leading to formatioﬁ of a more permanent_memory-trace"
(p. 6?6).l Type II rehearsal, on the other hand, involves
additional analﬁsis of the stimulus and does lead to the
establishment of a morefpermanenp trace. As a result, if a
subjéct is predisposed to using elaborative or Type II rg—
'héafsal, then groupiné might be ékpected to'faéilitate recall.
However, 1in order to outline the way in whichf%ﬂis might ogtur,
it is ne&essary, at leasé Qithin the organiiétionl framework
devéioped\here, to distinguisﬁ between two kinds of elaborative
rehearsal. |

| Organization theories (e.g., Mandler, 1967; Tulving
and Pearlstbne, 1966) havé argued that two processes are
iﬂvolved in the acqulsition of information. Thé first of

these‘procéssés chunks items into functional units, being.

groups of words which tend to be remembered or forgotten as
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wholes (Tulving, 1968). The second process established a
retrieval system which allows these units to be accessed at
recall. 'Mofeover, these'processes need not co-ocecur as-
was evidgnt in the fesults obtéined by Mandler (1967). He
argued that the development of well-unitized groups to the :
exclusion of highér—order retri valtplans reflected the
particular emphasls placed on roupiqg in his experiment. .
"Similarly, the emphasis in the‘preéent exﬁeriment was focused

almost exclusively on the formatlon of well-unitized groups.

As a result, any long-term effects which grouplng mighf_have

S o
should be more pronounced within groups than between groups. .
However, it is stlll necessary to describe why -
. - . v
grouping should have any et'fects at all. The answer provided

™\
by!organization -theories proceeds as follows. There are :
‘only a limited number of functiopal units which can be'freely‘
accessed at any glven time. In épite df this limitation,
héwever, the-number of words recalled can be incréased, by
increasing the size.of the functional units formed at input.
It follows that.the formation of functional units in this
experiment will be facilifated to the extent that.subjects
use the groupings provided them to produce well integrated
%ijectivg units which ére largef thég they would q}herwisé
construct. ‘

The effect of grouping on within-group recall,
though can ‘be expected to be more pronounced under socme

circumstahces than others. This ié-especially true with
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respect to the concreteness of thE to-be-remembered items.

il

As noted previously, organizafional'differencesﬂbetween
concrete and abstract ﬁérds haﬁe pfoéided the basls for
the organization;redintegration’hypothesis (Begg, 1972, 19?3)
whith attempts to account for the facilitatory effécts of |
concreteness by usiné the construcfs developed by orgahizétion
thecerlies. This hypothesis argues that there is an orgahizational
advantageaprovidﬂg conérepe words due to the availlability of
imagery forvthese ﬁords.\ Images can ﬁe combined interactively -
to form well-integrated fﬁnctional ﬁnits. Abstract words,'
on the othé; hand, are more closely tied to verbal-conceptual
modes of representation. These modes of representation are
poténtially more complex during both encoding and retrieval.

| In summary, then, the maln variables were presente
ation grouplng and concreﬁeness. Sindé there was no reason
to suépect that one group'sizé would be superlor to others
(at least with visual presehtations as used here);Jgroup
size was paramgtrically varied. .The.recall of words‘presenﬁed
in groubs of 2, , 4-and 6 WQrd§ Was compared fo the recéll

of words presented one at a time. It was predictpd that

grouping would facilitate the recall of words from the

recency serlal positions in lmmediate recall, due to 1ts “

effects on short-term (Glanzer,‘l972) SE primary memgry

{(Waugh and‘Norman, 1965). Iﬁ was élso predicted that thq
longer-term effects of grouping would lead to the facilitation
of withln-group recall. Concreteness, 6n.the other héﬁd, |

R
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sheuld facilitate both Within—group and between-group recall.
TheIS%qrce of within-group facilitation-for concrete_words

is derived from their capaclity to Dbe'combined interactiveiy
.into well—integrated fenetion.units (e.g.,'Begg, 1972, 1973).
The seurceiof between group faciiitation, on the other hand,
is;less'eaeily sbecified. However, as noted previously, |
Petersen (1974 ) has suggested :that the recall of groups may
depend on the ease with whie% the context of encoding can be
reinstated at the t;me of recall. If,this is true, concrete—
ness-will facilitate between-group recall to the extent that
the context of encoding for concrete groups 1s more unitafy
-and is more effective 1in providing.access to the productswof
the originel'encoding. Finally, since the locus of the .
concreteness ;?fect is primarily in secondary memory (cf.
Paivio 1971, pp. 201- 203) it is predicted that the con—
creteness effect will be attenuated over the recency serfal
positiohs in immediate recall . Furthermore, thils effect

will persist in final free and long- term recall if maintenance
rehearsal 1s employed over these serilal :positions (cf. ngg%
and Watkins, 1973). This follows from the arguments made
previously about the processing differences between eencrete
_and abstract items. \Recall that it‘was arguea that the
eoﬁcreteness effect would be atyeQiated 1f the overall levels

of processing were low.
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A . Method

Subjects

One hundred student volunteers between the ages of

s

'lT'and 35 from MeMaster University and surrouhding secondary

schools were pald $2.00 for their participation. Ten subjects

. served in each of 10 groups.

. Materials

One hundred and twenty concrete (I »>6.00) and 120

abstract noﬁns (I £4.10) were chosen from the Pailvio, Yuille
and Madigan (1968) norms. The concretekanduabstract-nouns
were approximately equal in frequency of occurrence in print,
with no words 6ccurring‘less than 10 times per million words:
Both concrete and abstract nouﬁs were fandomly assigned to

10 lists of 12 words, with constraint that;né obviously
related wordé.bccurred contiguously. Each Tist was typed 1n
lower case letters on index cards, with 1 word on each of 12
cards, 2 words '‘on each of 6 cards, 3 words on U ;ards, 4 words
on 3 cards and 6 words on 2 cards. Thus there were‘fiv% sets
of the 10 lists of conprete nouns; and f;ve\agts of-the
abstract nouns. : J

)

The basic design w a2 x 5 x 3 mlxed design, with

‘concreteness (concrete or abatract) and groups.(l, 2, 3, b or

6 words at a time) as independent factors, and time of recall
(1mmediate,.delay¢d or long-term) as a repeated—facpor.

Thus, there were lolgroups of 10 subjects who received elther
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concrete orrabstract words, 1, é, 3, 4 or 6 words at a time.
Subjects'were‘tested for written free recall after each of
the lists, after the tenth list had been presented,and recalled,
“{g“ [//ﬂEnd_againafter a period of 6lto 10 days.-
At the beginniné of each sessioqrsubjects were

jfandomly assligned to one of the 10 presentation conditionsj

.and ‘were givéo standard free recall instruc?ions. ?he lisﬁs:

of words were‘then presented at the rate of Q‘Sec-per word.

J

" For eagﬁﬂgrouping condition, the total presentation time
wasfgg/sec divided edually over the index cards . Each of
the 10 subjects in a glven condition receilved the lQ lists 1in
a different order, so that each list occurred once in each

o ordinallposition in each condition. - .

e After eacﬁ list was presented, subjectg were

allowed as much time as they needed for written free recall
After the 10th 1list had been recalled subjects were ;sked

for an unexpected final recall of all the words_fﬁom the 10
lists, again wilth no time limits. Six days later, without a
warning, subjects were malled or given response sheets |
requésﬁﬂg them to recall the words agaln. If ?eplies were

not recelved within 3 days, subjects were contacted by

telepﬁone. Eight subjJecgts were replaced for failure to - v

T

complete the long-term recall stage of the task.
_ \ S

Results and’Discussion

(

Due to the;larger number of analyses to be reported,

Pt s bt e .
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an’'initial summary of the mo§§ Important results willl be

provided at the ocutset. This\éymmary should provide an over-
all organization into which the results of each individdual |
analysls can be incorponate@.a This summary will be followed

by a discussion o©f the results found in each séparate analysis.

' Summary A
A 1) An analysils of the effects of concreﬁeness\a&d

grouping on recall over the three time intervals tested;

:yféided'a main effect of concreteness, a main effect of;timé,

and no other effects. In absolute terms the sfze of the

concreteness‘effeét did not diminish over time, and if-ex-
pressed proportionately, aétuallylincreased_(éf. Begk and
Robertson,'1373). :
2) Im 1mmediéte recall concrete words were recalled
than abstract pords, but this_efféct was attenuated over
the recency serial positions. In contra;t, the effects
of groupiﬁg wére‘rest&icted to the recency serlal posit;ons
with a\beak in recall_Oécurring at the serizl posdtlon cor-
responding to the first word of the last grohplin each list.
3) A subsequent analy;is of the immediate'récall
data info.short—term memory hnd lpng-term memory_components:
(ef. Tulving and Colotla, 1970) re¢vealed that the concreteness

effect can be attributed solely to th =term memory

componentde”recall. There was a tendency for group sizes
four and six to enhance short-term mempry recall, while there

were no effects of grouping on long rm ‘memory recall.

A
i
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declined from the

A7

4) Inb final frée recall tests, recall genierally
rst’ sepial position to the laSE,_IWhile'- |

more concrete words wegre recalled than abstract words, these

effects were again attenuated over the recency serial

poSitions. ' There were no systematic effects of grouping in
these analyses.
s 5) The apparert effects of negative recency in

the first finai free recall were.subsequently shown to be

_present at both levels of concretenesg, and at each level of

grouping.

6) Finally, organizational analyses were conducted

‘on the first final free recall data comparing each grouped"

conditlon to the one-at-a-time conditlon séparately for the

- recall of groups and the recall of words within groups. Con-

‘ereteness was shown to have a large facilitatory effect on

both the reéall 6f groups and the recall of words wlithin groups.
Presentation grouping, on the other hand, facllitated witﬁin—
group recall but héd no reliable effect on the recall of
groups. Howevef, in most analyses, the group recall of singly
presented 1tems exceeded that of words presented in groups,
although none of these différences reached significaﬁce.

Recall Data

Word recall. The number of words recalled of a

possible 120 was analyzed by a2 2 x 5 x 3 analysis of varilance

" with concreteness (conecrete or abstract) and groups (1{ 2, 3,

4 or 6 words at a time) as independent factors, and time



“there weFe,89.5, 39.9, and 24 .1 concrete nouns recalled on

. . - . . l . ‘ - .‘. 18.

(immediate, final free or long-term recall) as a repeated
factor. For all statistlical tests a significance level of
.. . C’ B . .

' ,PQ=_.05'was usea. ‘The main effects of_concfeténesa, 3(1,90) =

60.0, MSe = 371, and time, F(2,180) = 1680, MSE = 68.7, were

the only relilable effectg. Over the respective tlme intervals

4

-t

the average, compared to 72.5, 20.5, and 8.8 abstract nouns
récalled.. Thus,.in abSblute terms, there I1s no evidencelfor

a diminution of the effects of cbncpeteness.over time. Further,
when final free recall was conditionalized on immediate recall,
41 of the ﬁoncrete words and .26 of the abstract words that
were recalled initially, Qere alsonrecélled in final free
recall, F(1,50) = 45.5, MSe . 142, Of the wordslrécalled

in both tasks on the first day, .48 of the concrete words

and .32 Qf the abstract words were recalled.in the long-term
task, F(1,90) = 22.9, MSe = 17.4, Th@s, as concluded by Begg
and Robertson (19739, concreteness ﬁot only facilitateé ‘
acqulsition, but also retentlion. It is péfhaps of-note,.as o
well, that successive r;call levels were highly correlated
over subjects, wlth rs of. .72 between 1mméd1ate and final free
_Pecall, and .81 between final free and long—term.recail.

»

Serlal position effects. The number of words re-

called for each of the 12 serial positions, averaged over
the 10 1lists, was analyzed separately for each time interval
by'a 2 x 5 x 12 analysis of variance with concreteness and

groups as 1independent factors and serial pdsition as a

“1
-~ Y
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repeated factor. As above, concreteness was positively
reiated to recall at each time 1nte;ﬁal. There were also
reliable main effects of serial position at each time interval,
Fs(11,990)™ 24.0, MSe £2.18. Recall wés the usual bowed
funcfion of serial position in immediat; recail? while'recéll
declined from the first derlal position to the last on both
longer rétentibn tests. The co?relétionstetween recall
probability and serial position were .47, —.98,land -.94
respectively -over the thngg retention 1ntervais. When the
final free recall was conditionalized on immediate’ recall,
and long-term recall was conditionalized on both prior recalls,
the correlations became -.96 and -.71.. Coﬁsequently, on both
delayed tasks, Qé?all probapility i1s negatlvely relatéd.
to serial position, and even thoée‘wérds recalled best in
immediate reéall, those 1in later serlal positions, are less
1ikgly to be recalled again at a later tesfing than words in
earl ositions.

Concreteness and serial position ;nterécted at
each time interval, Fs(11,990)>6.0, MSe< 2.18, since the
difference in fecall between concrete and abstract nouns was

reduced in the recency poftidn of the curves, as Snown in Fig.

Figu:e 1 about here

In fact, when the difference betweeh the recall of concrete

'apd abstract nouns was correlated with serlial positlon, the
. ’ e .

respective correlations of -.75, -:77, and -.74 were quite
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high. The.size of the concreteness effect is thus progres- -
si?ely less pronounced acrosé'seriél positions. ‘When both
delayed and iong—term recall were expressed as éonditiohal
: r
probabilitles, the correlations became -.65 and -.02; that
1s, for words recalled immediately, tﬁe:differenpe in the
probability of recall between concrete ahd.abstract words
in final free recall becomes less for words presented and
recalled from later serial positions. Once words have been
recalled in the final free recall task, the concreténess
effect 1s no longer altered by the serial éositioﬁ in which
the words were originally encountered.

The groups varilable interacted with serial position
in immediate recall, F(44,990) = 8.64, MSe = 2.18, as shown .

in Figure 2. For each group condition, a peak in recall

43

Flgure 2 about here

occurred for ;he first word in the last group of items presented.
The three variables interaéted ih immediate recall, E(44,990) =
1.48, MSe = 2.18, which may reflect the fact that the difference
between concrete and abstract nouns in the recency portion of
the curve was greatest 1n groups of size 6. Finaily, at both
longer t1me inﬁervals, in?eractions between groups and serlal -
position,'-ﬂs*(ﬂu,QQO) = 3.33, 1.44, MSe's = 1.41 and .97
respectively, repre§ent no systematic effects. ‘

To summéizit: the effects of concreteness were most

pronounced over early serial positions at all time intervals.
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function of serial pesition. This affect is also examined in

23

Grouping only affected. the recency Doifions of immediately

o 1

recalled lists. Thus, 1t appears that concreteness affecgﬂﬂx\

éecondary memory while grouping affects primary memory

These effects are examined in detaill below. The usual serial
posiﬁion curve obtalned in immediate recail was replacéo,;n

both 1ohger—term tasks by a curve 1in which recall was a negetive

o

detaiﬁ- below.
‘ S

s Recall from short-term and long-term memory.vASub—'

sequent to the immediate recall analysié reported above, the
data were reclassifiled as reflecting recall.from shorﬁ-cermf
memory (six or fewer input or output items intervening between X
an item's presentation and recall) or recall from long-term

memory (seven or more intervening items) (ef™ Tulving and

-Colotla, 1970). Watkins (19?ﬂ) in an article on primary memory

and 1ts assessment has argued that this procedure is desirable
not only for its efficlency, but also for 1ts overall precision.
These data were then analyzed using an analysis of variance,
with groups and concrebecess as independent factore; and

memory compoﬁent as a repeated factor. There was é maln effect
of concreteness, F(1,90) = 38.2,‘ﬂ§g = 94.8 with concrete
words being;better recalled than abstract words. There was
also a main effect of memory component F(l 90) = 125, MSe = 145,
with an average of 5.10 words being recalled froﬁ long termr o
memory, compared to only_3.10 words recalled from short—term

memory. These two factors interacted; F(L,90) = 22.7, MSe = 145,
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since the facilitatory effects of concreteness are limited
"to the long-term component of recall, as shown in Flgure 3.

Finaliy, gr0uping-also interacted wilth memory component,

T

Figure 3 about here

F(4,90) = 3.46, MSe = 145 (see Figure 3). In this case there
is a tendéncy for group sizes four and six to facilitate
recall from short-term memory, relative to other group sizes.

Negative recency. In order to determine whether

the appafent negative effects of recency 1n final free recall

were reliable, separate 2 x 2 analyses of varilance, with

concreteness_és an independent factor and the recency comparison

‘(middle vs. end) as a repeated factof} were conducted for
each groﬁp_condition. For the groups of size 1, 2, and 4 the
niddle four serial pdsitions were gompared to the last foup;
*~for group size 3, the final 3—wofd group was compared to- the
precéﬁing 3-word group; and for group size 6, the first six
items were compared to the last'six items. In every analysis,
recall of Ehe middle 1tems exceeded recall of the end items,
F(1,18)> 11, MSe{ 15.5. Thus negative recency obtaired
in every anaiysis. With_group'éize i, the negative recency

.effect was attenuated 1n abstract nouns, as evldenced by the

interactian between the yariables, F(1,18) = 5.98, MSe ;J7.03;

probably dué to the overall iow levels of recall in this
condition.

Gererally, then, 1tems in the recency portion of

r__/
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Hies . . FIGURE III

The Interactions of the Short-Term and Long-Term
@emofy Becall Components'with Concreteness -
(Figure 3a) and Group Size (Flgure $b).
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lists were better recalled than mlddle items in immediate

- : !

recall, but by the final free recall test,‘;téhs from the

recency positions were recalled lese well than those 1n the
éyiddle positions. The negative recency effects obtain in/ ’
both concretexﬁnd abstract nouns, and in all grouping con-

" ditions. )
' ™

Organizatiormald Data
-

Category clustering: number of categories. A

'category, as used-here, refers to the experimenteredefined

presentatidn group, a category is recalled 1f one word from X;H\

-

that category is recalled (cf. Cohen, 19667. Analyses of

category recall were conducted” separately for group sizes 2,

e

fﬂ’#’#f’;#’f,f;g«Jh’ﬁﬁddgf—#gn’each case, category recall was comoared to
. | a group size 1 control, scored as ;f 1t had been presented in
groups of size 2, 3, U4, or 6 respectively. Consequently
the comparisons belng made are between?ﬂé%egory recall after
) | grouped vs. ungrouped presentations,_separateiy for each level
of grouping. .. )P

6 Analyses of variance were conducted with cqnecreteness

(concrete or abstract) and presentatlon grouping (groyped or
ungrouped presentation) as independent factors,'a category
serial posltidn within lists as a repeated factor. The analyses
were conducted separately for immediate, delayed and long-

| _ R
i term recall and for group sizes 2 3, ﬂ, and 6. Recall'of
| concrete categories was higher than recall of abstract categories.
|

This effecb was highly reliable in delayed and long term recall,
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izz,_. and for group size 2 in immediate recall, Es(l,3é):-8.19,f
MSe €10.2 gfee Table 1). In immediate recall a ce{ling effect
— caused fhis difference to be"redhcgd‘for group size 3,
&5%1,36) = 6.56, MSe = 2.58, and absent for gréup sizes U and
BKQ Ih immediate recall only;'there.were moré categorieé
-recalled by the ungrouped than by the grouped conditions,
although these effects on the aferage were small (Fs(1,36) = -

6.50, 3.88, 5.16 and 6.34, MSe's = 6.15, 2.58, /93, and..20
3 ' - )

for ‘group sizegfe; 3, 4, and 6 respectively) (see Table 1).
4 ) ) ‘ . . .
* . : . iyr;g
© Table 1 about here o g

In“ail caées, théere wa;’é main effect of caéégory seri
position, 35(1;36)} 8.89, ﬂ§g's; 2.11. Cafegory recall 1
bowed functionldf serial'poéition in immediate recal
declines in a regular fashion.as a function of seriél position
in delayed, and long-terh recall, JgSﬁ as in-the pfevious
anélySis of word recall. Concreteness intéracted wlth serial o
positien in some analyses:/;ﬁd iﬁ those cases seems to be
the result of a reduction in thé advantage to cqnerete cate-

Jgories over thé recency part of the seéial pgsition cﬁrve.
This occurred for group sizé 2 1in 1mmediate, delayed; aﬁd
1dhg~term recall, Fs(5,180)> 3.64, MSe« 2.11, for groug
size 4 in delayed and long~term recall, Fs(2,72)}~4.52,

 MSe's< 1“88,\énd-fof group-size 3 in.iong;term fecall,
E(3,108)H= 3.16, MSe = 1.17., Finailf;“érouped vs. pngrodped"

presentations interadcted with serlal position, but in immediate
<
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. TABLE I

ot B . |
Mean Number of Categories Recalled as a Function of

Concreteness and Mode 'of*Presentation (Grouped or
Ungrouped) Sepdrately for Group 8izes 2, 3, 4 and 6.

MODE OF

‘ CONCRETENESS PRESENTATION
[MMEDIATE RECALL 6ONC. | ABST. GRPD. | UNGRPD . MSe
2 (out of 6)| 4.98 4N3 | |- b.u6 4.90 6.15
"3 (out or 4) | 3.66 | 3.39 || 3.3 | 3.63 " .58 .
3
4 (out of 3) | 2.83 | 2.85 2.78 2.89 .93
6 (out of 2) | 1.98 1.96 1.94 1.99 20
FINAL FREE RECALL : <\
2 (out of 6) | 2.61 | 1.66 : ' 10.04
3 (out. of 4) | 2.27 1.37 ) 9.36
2] ‘ .
S 4 (out of 3) | 1.84 -] 1.33 ; 8.38
6 (out or2) | _1.49 1.08 , _ 6.28
LONG-TERM RECALL
2 (out of 6) | 1.79 .84 10.21
3 (out of U) 1.62 .69 8.u5//“/f\\
é 4 (out of 3)} 1.45 | .82 |’ ' 10.24 ~
o v ‘
6 (out of 2) 1.23 .57 8.37
—— -
MEAN TOTAL RECALL (. |
mé”CEuﬁ"éfméi""ﬂjfié”"w"éfijﬁ""'J'""" R B T RO T :
3 (out of 4)| 2.15 | "1.82 o - 58.9
4 (out of 3) 2.04 1.66 . ' 38.5
6 (out of @)} _1.57 | 1.19° 1o WD 177
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.recall only, Fs(1,36) = 8.88, MSe = 1.63, since.categofy

Figure U4 about here

La reéall was hilgher for ungrduped than'grouﬁed conditions 1n
| all-serial positions except the last (see Filgure, U4). H -
) o Subsequent‘to these apalyses,.the data weré'averég?d
over serial positions, and the effects Qf time of recall were
inveiyigatedw Thus, four analyses of variance were performed,

with'concreteness and grouped vs. ungrouped as 1ndependent

factcré, and time (immediate, delayed, or long-term recall)

)

as a repeated factor. These anaijées were conducted separately

for gréup-sizes 2, 3, 4, and 6 and their respective controls.
. ' | Because these are not indepenqént of the pfeviou& ones, only
the effects of time and its i?teraétions will be reported
”here; In all cases, there was a lérge main effect of time;
Fs(2,72) 7 37.9, MSe's € 30.9, with category recall declining
from immediatglrecall to delayed .free recalllgo long-term
Pecall.- There was also a two-way interaction of concreteness
and time‘iﬁ each analysis, Fs(2,72) = 6.04, 12.7, 12.0 and
3.37, MSe's =-8.73, 11.3, 10.1, and 30.9, for group sizes

2, 3, 4, and 6, respectively (see Figure 5). The difference

Figure 5 about here

-~

between concrete and abstract category recall increases with

time in all cases. Finally, there was a three-way interaction

of concreteneés,.grouped vs. control conditions and time in

S



=S

o
[£a]
—]
]
<f
[ &)
[
[a
s
[Ea]
=
1)
Q
[}
[
(=
<I
U .
[x
o
jage
£A]
m
-
=3
-~
-
<T,
&3]
=

fed

30
FISURE ‘TV

L]

Category Reéall:fThe Interaction with Serilal Position™ -

of Words Presehted in Groupé Comwared to Words
Presented Sinegly, 1n Immediate Recall (Experiment I).
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Category Recall: The Interactlons of Concretkness
: (%3

with Time of Recall (Immediate, Final Free, and

" Long-Term Recall).
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the group size 2 analysis, F(2,72) =11.3, MSe = 8.73.

Category recall of abstract items dld not differ with respect

to the grouped vs. ungrouped variable in delayed and long-

term recall, while this difference persisted oven\deleyed

and long-term'recall for-concrete items. _ *

A

0 summar }e,,the main variables affecting category

»

recall In thls study were concreteness serial‘ osition of

BN
the category and.-time. More concretezchtegories were recalled

“)

than abstract categorles, and this effect increased over time

)Category recall veried as a function of serial posit;on in-

‘ : \
much the same way as did word recall:. Finally, presenting
s ; - 1 .

'words-in groups depressed cateégory recall relative to an

ungrouped couggoly but only in immediate recal},/and only

over the.primacy and middle serial positions. ;/
. . /

' Category clustering numher of _words per category

Mean words-per category is the. total number of hords recalled
divided by}the number of categories recalled. Fenjgroup sizes
two through six, therefore,-there ls a maximum recall of 2,

3, U4 or 6 words~perZicategory, respectively. Agaln, the

~ comparlsons being‘made are those between the words~per-

_category recall of grouped vs. ungrouped presqutation condi-

o

tions, separately'for.each leuél of grouping.
Analyses of wvariance on the words—per—category

data were performed with coucreteness'(concfete or abstract)

and preséntétion_grouping {grouped or ungrouped) as independent

factors, and serlal position of the caﬁegory ae a repeated

s ° >

N
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factor. These analyses were conducted seoarately for grOUQ
sizes 2, 3, 4 and 6 and their respective controls, within
immediate, delayed and long—term recall. In all analyses

there was a main effect of”concreteness, Fs(1,36)>» 7.96, MSe's
£ .98, with more words being recalled from concrete than

abstract categories {see Table 2). There was'a main effect of

Table 2 about here

grouped vs. ungrouped presentations in all analyses in immediate
and deiayed recall, and in two of the four long-term analyses
(see Table 2). "The effect appeacs to decline over time;
" from immediate recall, Fs(1,36) = 46.2, M,;T, 17.4 and 7.81,
MSe's = .08, .EM; .39, and‘;6?, for group sizes two through
six respectively, to delayed recall, Fs(1,36) = 10.3, U4.85,
5.94, and 6.78, ﬂgéle = .44, .53, .30, and .76, fcf”group sizes
2 through 6, respectively to long-term recall, Fs(1,36) =
4,77, and H:OO, MSe's = .47 and .98, for group slzes 2 and
6 respectively. The decline over time of the difference

. b
between grouped and ungrouped presentations appeared to be
due to a basement effect in long-term recall. In immediate
recall for group size 6,.concreteness interacted with-the
grouped. vs. unéfouped co;parison, F(1,36) = 5.80, MSe = .67.
The supericf within-category recall found with érouped pre-
sentation, was more.proacunced for concrete than abstract

categories There  was a large main effect of serial pgéition

/
in all analyses, Fs(l 36)'}6 565 MSe 8 { 30 Qhe serial
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TABLE II

Mean lNumber of Words Recalled per Category as a Function
.of'Concreteness and Mode of Presentation (Grouped or
Ungrouped) Separately for Group Sizes 2, 3, 4 and 6 in
Immediate, Final Free and Long-Term Recall.

_ MODE OF
CONCRETENESS PRESENTATION'
IMMEDIATE RECALL CONC. | ABST. GRPD. | UNGRPD MSe
2 (out of 2) | 1.70 | 1.57 1.76 | 1.51 .08
~> 3 (out or 3) | 2.26 2.04 2.26 2.04 .24
ﬁ . : -.‘
© 4 (out of W) | 3.05 2.59 3.65 2.47 -39

//;baout of 6| 4.49 | 3.57 4y.29 | 3.78 .67

FINAL FREE REGALL

2 {(out of 2). 1.39 1.11 1.39 | l.ll!. .44

. 3 (out of 3) |- 1.67 1.26 1.59 1.34 .53

é 4 (out of 4){ 1.92 1.36 1.75 1.52 .30

6 (out of 6) ] 2.74 1.64 2.45 1.94 .76
LONG~f£RM RECALL

| 2 (out of 2) | 1&@1 .78 1.09 - .85 T

3 (out of 3)| 1.30 .88 1.15 ] 1.03 .67

4 (out of 1) h 1.46 1.04 1L3£ 1,18 42

6 (out of 6)| 2.15 1.16 1,874 1.43 aR
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posltlon curvyes for.within-category,recall are similar in

form to thosé observed in word recall and.category recall,
Wlithin-category recall was a bowed function 6f serlal position
in immédiate recall, and declined over serilal positicns i1n
delayed and lqng—term‘rECall. Cohcreténess }nteracted with
serial position in three of the four immediate recall analyses,
F(5,180) 7 2.99, MSe's { .15, for group sizes, 2, 3, and 4 and,
for gfoup size 4 in longaterm recall, F(2,72) = b4.69, ﬂ§g =
.14, In all cases, the concretenéss effect, while present
over the primacy and middle portions_of the curve, was ébsent
over the recency portion. Flnally, grouped vs non-grouped

conditlons 1Interacted with serial position in immediate recall,

Fs(5,180)>2.80, MSe's <.30. In all cases', grouping enhances

Figure 6 about here

within-category recall over the recency portion of the cufvé,.
¢more than over the primacy and middle serilal posit

- Subsequent tonthese analyses, the data were averaged
across serial positlion, and the effects §f time of recall
were lnvestlgated. Thus;‘four analjses of varlance were
conducted with concreteness and grouped vs! ungrouped present-
ation conditions as independent factofs, and time of recall
(immediate, delayéd'or'long—term) as a repeated factor. Again,
since these analyses are not indepeﬁdent-of the previous ones,
only the effects of time and its interactlons will be reported

' bere. There were signiflicant main effects of time in all
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FIGURE VI

Within-category Recall: The Interaction with Serial’
Position of Words Presented An G'roup.s Compared to
Words Presented Singly in Immediate Recall (Experiment 1),
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analyses, Fs(2,72)) 13§,lﬂ§g's<:l.26. Withih—caéegory recall
declined from immediate to delayed to long~term recall.
Finally, 6 only in the group sizé 4 analysis did gfouﬁing

interact with‘time, F(2,72) = 6;27, Mgg = .45, 1In this case,
the advantage to grouped pfesentatidn over ungrouped preseptu'
ation decreased witﬁ‘time. &

To summarize, wlthin-group recéll is a funcﬁion of

concreteness, grouping, category serlal pésition and time.
Within-group recall was higher for concrete than absyract
groupé, although in some analyses this effect was attenuated
ovér the recency sérial positions. w1t51n-group‘fepall was

' enhancéd by grouping words ét presentation. Furthermore,
the~differenc¢ between grouped and ungrouped coﬁditions,
although present 1in all serial pogitions, was especially
pronounced over the redency~serial positioﬁs in immediate
recall.‘ Nelther the facilitation afforded concrete categories
nor the facilitation proﬁided by grouping at presentation -
diminished with time. Finally, within—group"reca{} varied

as a functlon of serial position in much the same way as did

word recall and category reg@ll.

~

General Discussion

Although the most straighﬁnforward objectlve of
.this experiment, to enhance‘récali by grouping items at
presentatibh, was not fulfllled, discussion of two different
aspects of the data is still in order. First, there are the

effects of concreteness on both reecall and organization.

=
&
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Secbnd: there are the effects of grouping, pafticularly those -
fiound iﬁ the ofganizational analyses. | |

The effects of concreteness observed in this studj'
are consistent with the notion that concreteness effects, in
general, are medlated by lbng—term memory mechanisms. In
thls experirnient, concreteness facllitated recgll over the
primacy and middle serlal positions; while these effects were
attenuated over the recency serlal positioﬁs. When the data
were partitioned‘into short-term memory and.long-term memory
components, the effects of concreteness were appafent only
iﬁ the long—term‘memory-component. This short-term memory ,
long—~term memory distinction,‘furthermore,_ﬁrovides an
explanatory devlce by which to account for the effects of
negative recency in fimal free recall, and the attenuation of
the concreteness effect over the recency seriafJ;ositions.
Specifically, 1t has been argued (e.g., Cralk, 1970; Craik,
Gardiner and Watkins, 1970; Madlgan and McCabe,‘lQYI) that
negative'fecency reflects a lower levél of processing at
input, given to items i1n tﬁe recency serlal positlons. This
lower level of processiﬁg is thought to be reflected in the
poorer léng—term retentlon of 1tems 1n these serilal positilons.
However, 1f 1t is further assumed that the concreteness effect
1s the resulf of the more efficient processing of concgete
relative to abstract items, then the concreteness effgcf should
be least pronounced where the overall levels of processing

are the lowest. Finally, the facllitatory effects of
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cohcreteness foUna in this experiment were'not attenuated
over the recall intervals studied here and ‘could be attributed
both to the recall of groups and the recall of words within
gEroups .
© . i

In contrast to the‘effeeté of concreteness, the
ohly effects of grouplng on recall were those found over >
the recency serlal positilons in 1ﬁgeglate recail These
effects are clearly short-term memory effects resulting . from
the fact that almost all subjects output the last gEToup in
each 1list first, and output this group in a forward order.
The long-ferm effects of groupling on organizatioh are much

more interesting, however. Previous accounts of- organized

memory f(e.g., Mandler, 1967; Tulving and Pearlstone, 1966)

b v,

have suggested that the recall of groups and the recall of

words within groups are independent procesSes. However, in

.most experiments this Independence 1s demonstrated by manl-

pulating the levels of group recall by the use of retrieval
cues, while the numter of words recalled per'greup remains
relatlvely constant. Of some interest; then, are .the results
of this experiment where the number of words fecalled per
group Increases as a function of grouping, while the number
of groups récalled remains relatlively constant. Comparable
results have been found by Mandler (1967), however, using

a markedly different experimental procedure. His work further
suggested that this effect of grouping only holds for group

sizes up to 5 t 2 words.
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Thus; théreffects-of cohcreteﬁess and grouplng on’
wlthin-group recall éan be attributed to the éffegts these ‘ -
variables have on 1tem Antegration. Concréteness facilitateé
éhe fqrmatioh of functional units because of the special combin-
atorial propérties of 1lmagery, while gfbuping éroduces a simi-
lar facilitatory effect by inducing subjects to adopt more ' -
systematlc reheérsal strategies. However, two prdblems |
remain; First, as Mandle} (1967) states, "a set of objects
or events are said to be organized when a cgnsistent relation
among the members of set can be specified, and épecifically ~
when mehbership of the objécts or events in subsets fgrqups{i:]

concepts, categories, chunks) 1s stabie,and identifiable

(p. 330)" (italics mine). In Experiment I, however, the
conclusions about long-term effects of grouping a;e largely
inferential,“especially In light of_ghe fact that no long—.
term effects of'groupiné were found 1n the recall analyses. i *ﬁg\
Secbnél&, problems of group access were not addressed in any |
direct way by this experiment. For examplé, the processes
- by which concfeteness facilitates‘grﬁup recall remain un-’
specified. Furthefmore, the lack of an effect of grouping
oh group recall can only tentatively be attributed to a
predispositlon on the part of subjects to form functional“
units to thelexclusion of higher—ordergretripval plans.
Consequently, two more experiﬁents were carried

'out to investigate these pfoblems further through the use of

retrieval cues. Of importance was the relationship between
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integration and recall, the relggionship between Integratiocn.

and group access, and the relationship between the amount, of
contextual informatlion provided to facilitate unit access :'

and recall. . L
) ) . . /,—-\L .
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CHAPTER THREE

Experiment II

The relationship between integration and recall
as 1t relates to concreteness has been explored previously
(Begg; 1972). " Begg argued that word paifs storeé as integréted
units should be recalled as well as singie words which are
stored separately. To demonstrate thi%, he had subjects learn
lists of concrete or ébstracf adjective—noun phrases and
compared the recall Jf th¢§e lists, to lists compésed of the
nouns aloné. He found that subjects could recall twice as
many concrete words from adjective—nouﬁ lists, as from lists
of nouns alone. On the other hand, the nuﬁber of words .
recalled in the two condltions was.  equal when the lists were

coﬁposed of abstract words. He argued that'the concrete
Iphrases were store% as integraﬁeé units; and when one member
of such a phrase was recalled, thé,subjegt could redintegrate )
or reconstruct the rest of the unit. Abstract.phrases, dﬁ
the other hand, were not 1ntegrated,-and thus oﬁiy as many
words could:be accessed from the adjec¢tive-noun ﬁhrases as
- could be accessed from lists of nouns alone. |

- In the present experiment, simlilar effects can be
expected to occur. In this experiment, cohcrete and abstrgct

groups of 2, 3 and 4 words are presented to subjects. Fol-

lowing Begg's (1972) reasoning, it 15 predicted that a
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'set size condition, the [
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constant number of words will be recalled from abstract

‘groups regardless of the number of words in the group presented

to subjects. For concrete groups, ‘on the other hand, a
constant Eroportion of each group should be recalled, all other

things belng equal

En the present experil ent twohgifﬂarenc cued-recall
conditions were-also investiggted. In the first’case, the
st word of each group was presented
as a retfieval cue to-be-recalled set nas left free to
vary from 1 to 3 words for group slzes 2 to H,'respectively.
Cued recall was‘compared to non-cued recall by scoring only
those non-cued items thaﬁ correspond to the cued items in <#

cued recall. As noted previdusly, the recall of groups and

.the recall of_wbrds within groups are belleved to be independent

aspecte of performance (cf. Tulving and Pearlstone, 1966).
Furthermore, retrieval cues with;n this f;amewerk, are-believed
to provide group access while leaying within group recall
unchanged. As a result, any di%ference arising from the
comparison of cued end non-cued recall can be attributed.to
the additional gnoupS'acceseed under conditions of cued recall.
In the set size condition, as well, the retrievai
cues serve to access'to—be—recalled grcuﬁs of -Increasing size.

-

As a result, 1t is possible that a retrieval cue c¢ould become
. . .

increasingly less effective, as the number of items for which

it. must act as a cue increases. However, in a previous study

using categorized lists (Earhard, 1972), this was not found
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to be true for groups of less than 6 words. This suggesfs

that a cue may serve to provide minimum access to a group,

and once thils is provided, ho additional facilitation is

b

possible. JIt also suggests that the cues used n this
condition Qhéuld be equally effective-(i.er, should serve to
aﬁcéss a coﬁstant proportion of a group regardless of size)
given that all other things are equal.

. However, there 1s good reason to belleve that the
effectiveness of single cues willl vary under at least some3€
condltions in this experiment. - Recall that 1t wég\predicted‘
‘that a constant proportion of the words 1n concrete groups
would be freely recalled, while a constanf number of the
words .1n abstract groups would be recailed: If this measure,
the proportion of a group recalled, 1s taken as a rough index.
of the degree to which a group is integrated?_it suggests
that concrete.groups of various sizes will bé equally well
integrated, but that tﬁe.degree of integration wlll be invensely
related to group size for abstract groups. As noted preﬁiou&ly,
once part of a functioqal unit is accessed, this serves as an
aid in redintegrating or reconstfucting the remainde£ of the
unit. It follows that §1nce concrete groﬁps are equally well
integrated, a retrieval cue should serve to redinteéfate a
constant proportion of the unit it accesses. However, since
the degree of integration of abstraét groups decreases as
group size increases, the effectiveness of retrieval cdes for_

these groups should decrease as group size increases.
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Thus, to this pdint 1t has been suggested that

o

free recall performan Avary ds a function of concreteness

and group size, withla constant proportion of concrete words

being recalled from oups of different slzes, and a constant

—1_- number of abstract words beiné recalled from different sized
#\\ groups. In cued recall wlth single cues, thesé differences
. in integration will be reflected 1in a constant effect of
cueing for concrete words and a decréasipg:effect of cueing
for abstract words,. '
| The last problem aédresséd in this experiment, ™

however, extends this 1Investlgatlion by looking at.the

problems of cued fecall when the retrieval cue proﬁides more

_ 3
than minimum access. This condition, the cue slze condition,

I

uses all but the last word of each group as a retrieval cue
(" for the remaining item,  Again,. the cued recall of the last
member of each group is compared to the free recall of these

same items. Since all three groups in this experiment

P e s Tt A

recelved the same set of 1tems under the same set of instfuc—
3 _ tions, the only difference betwéen groups lies 1in the
‘ reqhirement of the récall taskk Fufthermore, as 1in the
previous cueing condition, it 1s assumed that retrieval cues

facillitate grouﬁ aCcess{ while leéving within group recall

C,~,\j(+) control for these cued recall comparisons. | (

i unchanged. As a result, non-cued recall is the approprilate
| .
; In order to discuss the effects of multiple cues,

; However, 1t 1s necessary to consider the role of cueing in

ia : o

-y
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genérai..‘Recently,'memory theérists have placed considerable
emphasls on thelpggtexé of acquisition, tﬁe context of_fetrievgle
and the correspaﬁéence between these fﬁo (e.g., Tulving, |
1972; Tulving and Thomson, 1973); Specifically,'it 1s held
. that 1f the reéall context is similar to that of acquisition,
then retrieval may be facilitéﬁed.--Thus,'the role of retrieval
cues, within this framework, 1s to aid 1ﬁ reinstating-thé;
" context of acquisition. *Howevéf, the effectiveness of these
retrleval cues is alsc limited by two potential'const;aints;
First, the retrie&al cue must serve as a functional reoute of
access to the information In question, and secondly, it must
serve to access informatioﬁ whigh could not otherwise be
accessed.

Giygn these constrainﬁs, the role of multiple cues
can be ‘accounted forlin more detail. Fifst, if a group of
words ;s only partially 1ntegrated, then multiple cues for
a single to—be-recalled item may facilitate reéall. This
follows from the fact that the cue serves to reinstate the
context of encpding. Pboviging more cues for a partially.
integrated unit indreases‘the probability that the-particular
to~be~remembered ltem in question was encoded with at least
one of the cue words, With well integrated units, on the
other hand, oné cue should be as.effectiqe as Sevefal. Clearly,
both of these suggestlons are qualified by t e facﬁ'that in
elther case more information must be available (retrievahle-

an are accessible

[
under some set of recall conditions)
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(retrievable under any given set of recall cohditions) in | '
‘free recall (cf. Tulving and.fearlstone, 1966) .- |

Finallj, when more cueslare avallable thanware -

: : : i :
necessary, the possibility exlists that the additional cues
will cause output interference. On the basis of data demon-
strating such an e Tect, Roediger (1973) argued that :Lbjects
must in some. sense retrieve ltems’ provided as cues, and that
- the retrleval of these items then-interfgres with the recall
of subsequent eategory members. However, 1t is-poseibie that
such an effect is limited to taxonomic or conceptual categories
as used by Roediger and does not extend to the=subjective :
organization provided by images and/or sentences as esed in
this study. With conceptual or taxonomic categories, the.
basis ef category ﬁembefship i1s the category label itself.
Thus, as more members of the category are provided as cues,
the distinctivenees of'any_remaining members may be decreased.
Presenting mofe members of:an,image—defined or segtéhce~defined
category, on the other hand, may éimply serve to increase -
the probability of reinstating the anit as a whole. In other |
words, the recall of category members -1s probably based on
the relative memory strength of the members of the category,
_ while the recall of. the members of an image or . sentenée Is

more likely to be recoﬁstructive_or redintegrative within that

category. -

Thus, assuming that more groups are available than are

accessible under conditions of free recall,. it is predicted . «ﬁ

>
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that multiple cues will facilitate recall. Furthermore ,h

the possible output interfefenee effects of multiple cues

as found by Roediger (1973) are not expected“in the present
experiment However, the degree of integration achieved
durlng:the encodling phase 1is of necessity, a limiting factor

v on, the effectiveness of any kind of retrieval cue. As_a

. yesult, the effects of multiple:cues should vary as a function
of concreteness and group size, in much she same way as
_predicted for the effects of single cues. _

In summary, subjJects were presented with concrete
and abstract groups of 2, 3 and 4 words. Recall was then cued
or not cued, and when retrieval cues were used, the cue’was
elther the first word of each'group, or all but the last'word
The first of these cueling conditions 1s the 'set size condition
:with the size of the cue remaining constant at one word and
tHe size of the to-be-recalled set varying from 1 to 3 words
for group “sizes 2 threugh i, respectively. The second cuelng
cendf{tzion 1s the cue size eondition, with the size of the cue
varying from 1 to 3 words for group sizes 2'shrough'ﬂ respecg—
. ively; and with the size of the to-be-recalled set remaining“
constant as one word. Presentation timgkwes also varied
betﬁeen subjeets, being 15 seconds per group for all groups
or iO seconds for 2 word groups, 15 seconds for 3 word groups
and 20 seconds for 4 word groups;‘ If the total time hypothesis
(e.g., Cooper and'Pantle,ﬂ1967;-Murdoqk, 1960; Waugh, 1967, |

1970; Zacks, .1969) is correct, then thls variable should have

R S
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no effect since the total presentation 1s the same for both

groups. However, 1f the. time sharing implled by this hypé—
thesis does not occur in this experiment, then ﬁhe distributed

time cenditlon sheould be superilor overall to-the'constant time

-

condition.

Method

Subjects

‘ Seventy-two student volunteers from McMaster
University were paid $2.00 for their participation Twelve
subjects served_in each of six conditions.
Materials

Forty-five conerete nouns (I>-5.60)‘and U5 abstract

nouns (I< 3.85) were chosen from the Paivio, Yullle and
Madigan (1968) norms. The nouns were equated for freguency
of\occurrence in‘ﬁfinth with all words having frequencles of
A or AA, The concrete and abstract nouns wefé also equated
for m ﬁith means of 5.81 and 5:.6H4, respectively. Within each

level of concreteness the nouns were randomly selected to Torm

- five palrs, five triplets, and five groups of four. This

preduced a list of 15 concrete and 15 abstract groups, with
each group contalning 2, 3.or 4 words. For presentation, the

groups were typed, in lower case, on index cards. Six random

. orders of the llst were then constructed such that each group

size “(2, 3 or 4 words) and each levéi of concreteness (con-

crete or abstract) was représented once .at each input position.

-

b e b i i e
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Fdf the purpose of cuelng recall, two different random orders
were cbﬁstructed. The cues- appeared in a 1list down the left
slde of a page.with a blank'opposite‘éach cue for responses.
Procedure . _ N . |
| _'The size of the cue,.and thé'size of the to-be-

remémbered (TBR) set was varied in thils study in the fbllowing
way. In the:cue size condlition, 1, 2 or 3 cue wordé were glven
for groups of slze 2, 3 and_ﬂ wordé,'respectivély.. Thus, the
proportion of the memory unit serving:as cue increased from

.SOI%Q'.GT to .75 for groﬂg sizes 2, 3 and & respectively,
while the TBR ﬁnit was alwaﬁs one word. In the set size
condition, the cue was alwéys the first word of a group, and
the size of the TBR unilt increased proportionateiy with
group size, from .50 to .67 to .75 for group‘sizes, 2, 3 and
4, respectively. For both these groups a single non-cued
control condition was used. Presentation time was also varied,
belng 15 seconds per group, for . all grbups (conditidn 15:i5—15),
or 10 seconds for 2 word gfoups, 15 seconds for 3 word groups Q
and 20 seconds for 4 word groups (condition 10-15-20). Note
that the total presentation time is the same for both condi—
“slons.
‘ i The design, then, was a mlxed design w ch cueing
condition.(cue size,-set size, or‘non—cued) and ‘time (15-15-15
or 10-15-20) as independgnt factors. Concreteness (cohcrete
or abstract) and group slze (2,-3 or 4 words) were within-

subJects variébles.‘
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Twelve subjects were randomly assigned to éach_
condition,‘and were'divided‘equally across the six present-
atlon orders. Subjects were instructed to £ry-to find a
reléfionship between the‘words in each group, or to ﬁry'and

brassociate them 1n some way. When all 30 groups of words gad
beenbbresented twice, subjects were given recall sheéts and
asked to recall the words . In the &ued recall conditions,
the two‘subjects recelving any one_preséntatibn order were
given;the.cués in different random orders. There was no time

1imit on recall.

Results

Free recall. An initial analysis was performed on

the free recall data to investigate the effects of concrete-
hess, group size, and time independgntly of the effects df
cueing. In this analysis all free recall responses were
inclﬁded. As a resuls, éach éﬁbjéct_could potentlally recall
20 words from palrs, 30 words from groups of three, and 40
wordskfrom 4 word groups.- “é7

‘A2 X 2 x 3 analysls of variance was condﬁcted.with
time (15415-{;\or 10-15-20) as an independént factor, and
concreteness (concrete or abstract)® and grogp size (2, 3 or
4 words) as repeated factoré. For all statisfical tests a
significance'iével 9}1;\=.05 was used. - There was a maln effect

of concrefeness;—g(l;EE) = 55.0, MSe = 9.72 and a main effect

of group size, F(2,44) = 6.71, MSe = 10.6. A mean proportion
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'-fof .53 concrete words were recalled compared to only .28
Jébstract wordsi- Forthermore, thle groogirecall varied only
slightl¥y with group size from 11.2 out of 20, to 10.1 out of

30, to 14.8 out of HO for group sizes 2 through U respectively,
there was a large proportionate decrease from group size 2
_to_group slzes 3 and-ﬂ; Mean proportions of .56, .34 and .37
words Qere_receiled-from these groups. These two, main effects, .
however, were qualified by a two—way %pteraction, F(2,44) =
3.52, MSe = 10.6. Generally; this result is in the predicted
direction with the recall of concrete-words increasing as

‘a functlon of group eize, especlally for group size 4, while

- .the recall of abstract words does.not (see Table 3). These

— ‘ Table 3 about here

effects are examined-in detail below.

| Since the predictions made about the effects of
concreteness and group size on total recall were based on
certain assumptions about the effects of these variables oo
within-group integration, 1t ie of some importance to look
separately at the recall of groupsland at the recall of words
‘within groups. Furthermore, the results of these analyses
wiil be important wheo lookling at the differences.between cued
and non-cued recall, since these differences can be expected
to vary both as a functlon of the proportion of groups which
can be freely recalled and as a function of the degree of

integration within groups. As a result, the data were re-

Q
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The Mean Number of Words Recalled. and ﬁhe Respective
Proportions of Words Recalled from the Free Recall
Analyses (Experiment II). '

" TOTAL RECALL

CONCRETE.

ABSTRACT

GROUP RECALL
CONCRETE

ABSTRACT

WITHIN-GROUP
RECALL

CONCRETE

ABSTRACT

WORD  RECALL
‘GROUP  SIZE
2 3 Ty
6.79 { 6.62 10.3
. .

b hyo 3.67 .50
out of out of out of
i0 15 20
GROUP  SIZE
2 3 Y
7.25 5.25 6.25
§.83 | 3.42 4,08
out of out of out of
10 10 10
GROUP SIZE
2 3 Ly
1.90 | 2.17 3.37
1.71 | 1.67 1.76
out of out of out of

C 2 3 4

'PROPORTIONATE RECALL

GROUP  SIZE
2 3 - ;
.68 Lbh .51
by .25 .23
GROUP  SIZE
2 3 Yy
. \.73 '53 '63
48 .34 41
GROUP  SIZE
2 3 l
.95 .72 .8l
.85 .56 Sy
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analyzed, loqking separatély at the recall of-groups, and
at‘the recall of words yithin_gfoups. -Both analyses were

2 x 2 x 3 analyses of varlance with‘the same factors as above.
The recail;of groups‘véried solely as a fuhctioh of concrete-
hés§, F(1,22) = 3.15, MSe = 1.31, and groups, F(2,4l4) = 5,52,
MSe = 1.59. A mean prbportion of .60 concrete groups were

recalled compared to only .41 abstract groups. For group size,

the proportions were .60, .43 and .52 groups recalled for group

sizes 2 through U4, respectively {(also see Table 3).
: In the analysis of within group recall, on the other

hahd, there were main effects of concfetehess, F(1,22) = 38.”;

MSe = .53, and group size, F(2,44) = 13.9, MSe = .54, and

o~way interaction between these varlables, F(2,44) =

28.7, MSe = ,22>(see Table 3)}. There was a mean;prOportion'
of .82 words recalled from ng;EEf groups compared to. .57

—

T .-
~words recalled from abstract groups. Fbr\grggp_size 2 there

was a mean proportion of .92 words recalled, cbﬁ;g;é&‘to«+ﬁﬂm
words recalled both for group sizes 3 and 4. However, the
mean words recalled for concrete words alone incfeaéed with |
group size, with means of 1.90 words, 2:17 words and 3.37
words being recalled frdm grohp sizes 2 through 4 respectilvely.
In contrast, the.number of words recalled from abstract

gfoups ﬁaS“ielatively constant with means of 1.71 words, 1.67
4

\ L
words and 1376 words being recalled from group slzes 2 through

+

 4'resp§ctiveiy. Expressed proportionately, this means that

the recall of words within concrete groups varied less than

Cote N EGRY

ARSIy )



e ot R

rorres

Py e AT

R TR ) e R e A — ———e e e

55

the recall of woWds within abstract groups, and did so un- g

systémafically (means of .95, .72 and .84 words being gecalled iEEl/
ffom these groups). The recall of words within abstract r; '
groups, howevér, when expreséed proportionately, systematically
decreased withgroup size, with means of .85, ;56 and .44 words
being recalied from group sizes 2 through 4 résbe?%ively.

In;summary;-then, free recall was a function of

concreteness and groupﬁgaze. As in the‘previous experiment,

the way in which different groups/are accessed 1s still unclear,

although in this experlment group recall varied as a function
both concreteness and group size. Tﬁe recall of words |
wighlin groups, however, conforms closely to our predictiohs
aboutN\imaglinal integration aﬁd thé interaction of these effects
with group size. Specifically, an increasing number of words
were recalled of the words from cohdrete gréups of increasihg
size, at least ovef the'r nge of gfoup sizes tested here. In
contrnast, ‘a constant number of the wprds in aﬁstract"groups
were recalled regardless of group size; Finally, 1t should
be noted that there were no effects of the time variable in‘
any of the analyses conducted to this point.

Cued Recall: Single Cues. For the purposeslof

this anélysis the free recall data were scored for recall

of all words except the flrst word in each group. These data

~were compared to the set size ddta collected with each group

beihg cued by 1ts first member. As a result; the number of

words ‘subJects could potentially recall increases as a function
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of .group slze from 1 to 2 to 3'w6rds for group slzes 2 through
4 respectively. Consequently, caut;on‘must be taken in
’intefpreting the effecté of group size slince a random selection
-of items from memory would'produce a méin effect due to’groﬁp
size with proportions of .22, .33 and .44 Bf;the words recalled
being from groupé 2 through 4, respectively.

.To test for effec?s of single cues, a .2 X 2 X 2 x 3
analysls of variénce was conducted with cueing (present of
absent) and time (15-15-15 or 1.66-15-20) as independent factors,
and concretenesé.(concrete or abstract) and-group‘size (2,_3
or 4 wbrdg)[as répeated factors.q There were maln effects of

_presentation time, F(1,41) =f5.27,.g§g = 15.0, and concrete-

- nesé; E(l,ﬁu)_=_222, ﬂ§é—=-3.61,:as welllas an apparent main
effeét‘éf group Size, F(2,88) = HO.S, MSe = 4.63. With respect
to the presentation time variable, distributed (10-15-20)
pfesentation.times led to éuperior recéll when Eompared to
cbnstantktiséls-ls)”presenta?ioh times;l Furthgrmoré, more
,concretglwofds wére_récalledlthan'abstract worés. However,
while more words were recaliéd.frqm groups of_increasiﬁg slze,
with meéns'of 13.2 words out of 20, iU.B words out of 40, and
23.5 words out.of 60 belng reéalled from ‘group sizes 2, 3 and -

- 4, respectively, these values: when compared.tb those éxpected
by chance, sho@ that words recalled from 2 word gpoubs are
ovef represented- in the protocels, while 3 anq Y word groups
are soﬁewhat'under représented (expected values of 8.6, 17.0

and 25.8, respédtively). There was also a_twp—Way'interaction o



i~ .-

[ — DT Jj"t"‘*.".'."“:‘vfrr T
‘4
/ >

Trrm—p————

I e U - J— -

27

between the presentation time and group size variables
3(2,88) = 4.19, MSe = 4.63, since the effects of distributed
time increased with increasing group size.

Although concrete words were generally better

‘recalled than abstract words, this effect was qualified by a

two-way interaction with group size, F(2 88) = 29.8, MSe =

3.68 (see Table u) The recall 8f concrete words increased

Table 4 about here

with incfeaaing group slze, while the recall of. abstract words
did not. Furthermore, ccncreteness also.interacted_with
cueing, E(I,MZ) = 17.0, MSe = 3.61, since retrieval cues
facllitated the recall cf conprete worde while providing

no such facilitation for abstract words. Finallky, there was

a three-way interection of concreteness, group slze and cueing,

EQ%,88) = 3.19, MSe 3.68 (see Figure 7). The advantage

Figure 7 about here.

provided by retrileval cues to concrete items dld not diminish

‘with group size, and may have increased slightly. However,

the effects of cueing on abstract items while positive for

Jgroup 2 actually became negative for group size 4.

.across the group sizes tested here (mean d

In summary, then, the effects of a single retrieval
cue are generally as predlcted. The differences between cued
and non-cued recall for concrete itemsiareg;;iati?ely.constant

erences of 1.1

;
o
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TABLE IV

The Eﬁfeqts of Concreteness and Group Size in the
Cued Recall Conditions of Experiment II.

1

WORD RECALL - 'PROPORTIONATE RECALL

GROUP . SIZE . GROUP  SIZE
MULTIPLE CUES 2 3 by - C 2 3 4
CONCRETE | 4.04 5.19 8.73" .81 .52 | .58
ABSTRACT 12.54 | 2.27 | 3.04 | 51| .23 .20
| out of out of out of
5 10 15
GROUP  SIZE - . "GROUP . SIZE .
SINGLE CUES 2 3 I 2 .3 '
CONCRETE |4.02 | 2.77 | 3.39 | = .80 | .55 | .68
ABSTRACT [2.73 [.1.73 | 1.50 foss ] .35 .30

out of‘ out df out of
5 5 . 5
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FIGURE VII

THe Interaction o.f concreteness, Cuelng and Group
Size in the Single Cue .Condition (Expériment II).
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' words, 1.5 words,ran§tﬁ.2 words for groups 2 through 4

respectively). Thils effect can tentatlvely be attributed to
the fact that these concrete groups,aﬁﬁ/nell integrated, and
to the fact that the degrees of integratlion did not vary

wldely across the various group sizes. The effect of cueing

- for abstract 1ltems, on the other hand, decreased with Increas-

ing group sizes (mean differences of .5 wérds, -.1 words, and
-.9 words). This necrease can be attributed to the decreasing
degrees of integration found wfth Increasing group sizes. It
1s of some importance to note;‘as well, that when units are
very poorly integrated" retrieval cues"may'actually interfere
with recall. Finally, iﬁ this analysls there were small but-
significant effects of the presentation time variable. In_
thils case, the facilitatory effects of dintrignting totalf
‘presentation time as a function of group size could not-ée

compensated for by time sharing in the constant time condition

particularly for group size y, . o f‘

Cued Recall: Multiple Cues. For the purpdses of

thlis analysis, the non-cued recall was scored for the recail

of the Tast word in each group only. These data were gcompared

" to those collected when the cue size varied>from'l cue to 2

cues to 3 cues for group sizes 2, 3 and 4, respeétiveiy.

In order to test for the effects of cue size, a 2 x

. ¢ - ’ 1 )
.2 x 2 x 3 analysils of variance was conducted, With the same

1

factors as above. In this analysis, there wene main effects

of concreteness, F(1,44) = 144, MSe = 1.18, cueing, F(1, Hh) =

s

-

At A e A,
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21.9, MSe = 2.93, and’group size, F(2,88) = 48.2, MSe = .93.

Although concrete words were better recalled than abstract
words, and cued reﬁalqugﬁnsupefior to non-cued recall,

wr

two effects were also qualifled by a two-way lnteraction,

these

g(i,ﬁy) = 9.20, MSe = 1.18. In this case the facilitatory
effects of cuedurecall;wqu more pronounced fof concrete than
;bstracg ltems. For'the-vafious group sizes,-thé iast words
from two word syoups were best‘recallédﬂ those in three word

o

ﬂc?groups.bqing worst recgliled, and those in four wqfd groups

§ '}alling betwegﬁ tﬁqsé two (mgah proportions 6f .68, .41, and
49 woias recalled,-réspectively) (also®see Table.?). Finaliy,
all of the above effects were Qualified by a three“wa& inter- >

action of concreteness, group size, and cueing, F(2,88) = 3.31

MSe = .81 (see Figure 8);‘ The facilitatory effects of cuelng

»

Figure 8 about here _
. .? . o i
do not diminish as group size increases for concrete items,

whilé'the_effects 6f cueing decrease with Inecreases in group
’size-fér abstract 1ltems, ﬁowever, at no pointnﬁo the effects
of cueiﬁg become negative, eveﬁ for the abstract four word
groups. - . ‘

In summary, then, t%e effects of mulﬁiple cues are
as strqng as 1f not stronger than\phe effects of single cues.
Inﬁsubport of the hypotheS;s that multlple cues are more

effective than single cues, 1s the fact that only in the’

multiple cue condition was there a main effect of cueing,: -

\‘ r



e hrm s AR - e AR S -t S b e e e e

62

FIGURE VIII - : - e

2.
L3

- The Interaction of Cohcfeteness, Cueihg and Group
Size in the Multiple Cue Condition (Experiment II).
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ana the féét_thaﬁ in this anaiysig the effects of cuelng

on abstrapt ltems were 1n;5ome'cases pdsifive, and wefe‘never
negafive. These effects are shown Jlearly in Figure 9 where
the differences hetween cued-and‘ﬁon—cued recali, expressed
in proportiocns of the_to—be—rgmgmbered recalled, are plotted.

The combilned effects of concreteness and gréup slze, as found

-Figufe 9 about here

prqviously, can be acééunted for Qith reference to our notions 
about the differentilal organizétion of concrete‘and abstract
items. Finally, as in the free recall analyses,'t?ere were
no main effects ér 1nteraction$ of the presentatio%‘time |
variable. | |

: Howéver,'two cautions afe in order wlth respect to
the interpretation of these fesults. First, in free recall,
-‘the avalilabllity of the variods groups differed initially
(proportion of groups recalled were .60, .43, and'.52 for
‘groups 2 through 4, respectlvely) so that the range of
facilitation in cued recali is greatest fof érdup slze 3, and
‘isAsomewhat less for group sizes 4 and 2. Secondly, in the
multiple cue condition, the size of the-cue.serées as ‘a
possible source of information with which to 1imit the
respense set; that 1s, a single cue must be from a éroup of
size 2, two cues from a 3 word group,.aﬁd 3 cues from a i
wofd grbup. preﬁer, neither of these factors appear to be

a major contanimant of our results. The factor of initial
e
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FIGURE IX

a2

in the Single Cue and Multiple Cue Conditions,

Expressed 1n Proportions of the To-be-remembered

Unit Recalled (Experiment II).
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avallablility -should bilas the results in févour of group size
-3, while the actual results for this BT oup do not differ
markedly from the résults foﬁﬁd with other group sizes. If
limiting the response set was a major factor, then the_mufﬁipfe
cue conditilon should be superidr to the single cue condition -
even for group silze 2 where the cue sizes are equal. Although"
the results found in the cued recall of'abstpact groups suggest
this possibility, there is-ho.comparable effect for concrete

:

ETOups.
Discussion-

In the previous experiment, 1t was argued that en
'procéssing.in general 1s attenuated, the_siée of the concrete%
ness effect 1s atéenuated. At intermeaiate levels of proces—r
siné, however, an advantage 1s afforded concrete 1temsL/P§
shown 1n both of the previous experimengs. Fﬁrthermore, it
has previously been argued that this advantage 1s due to the
differential organizatlion of concrete words relative to abstract
words (Begg, 1972, 1973). Suéh an effect 1s clearly in
operation 1n_thé-current)experiment. The degree Qf unitization
for concrete groups 1is Both réasonably high and relatively
constant for all group sizes. The degree of unitization for
abstraéﬁ grodps, on the other hand, decreases with group size,
and is generally lower than that.found'with concrete groups.

The means by which these differences arise, 1in

terms of processing strategles, 1s worth pursuing further,

P
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" however. Spécifically, it seems poséibleothat subjects

distribute thelr processing time as a function of group size

_for concrete groups, but distribute thelr time equally across

‘group slzes for abstract groups. However, 1n this experiment,

the c¢oncrete and abstract groupé were randdmly assigned to

the various serial poéitions in the list. As é result, 1t

seems unlikely that such tiﬁénsﬁg?ing strategieé:bould be
st;ictly maintained. Conséquently, the following tentative
hypotﬁesis is offered, at least as a possible direction for -
future research. The.organization_of both concrete and
abstract w?rg groupsdincreases qith time, and more specifically,

are lInverted U-shéped funetlions of time. However, the function

describing the organizatibn of abgstract ltems 1s displaced

up the time axis .relative to the function describing the
organlzation of concrete 1ltema, It follows from this descrip-
tion, that at &ery low levels of proéessing, and at very high
levels of brocessing, concrete‘and abstract groups will not
differ. . However, at the level of processing found in this
eXperiment, small Increments in processing time produce re-
latively large lncrements 1n the organization and recall of
concrete items, while simllar increments in the processing
time of abstract items produce rélatively amall increments in
organizatioﬁ and recall.

| The effects dlscussed above, however, can be at-
tributed to the effects of concreteness on the integration of

1tems within grouba. A second and equally important problem



addressed in this ‘experiment was the problem oflgioup-access.'
 In previous work (Egrhard, 1972; Roediger, 1973) ;t has been
argued'that retrieval'cues must provide access to the grouﬁs
formed at input, and-brovide'no additional faéilitation dnce
this functilon 15 performed. In fabt, Roediger (1973) has
- argued that if more cues are provided .than are requi?éd, then
output 1nterference would result. In this expefiment, however,
multiple cues were, 1f anything, more effective than single
cues., As noted previously, this effect can probabiy be at-
tributed to the fact that the groups'in thls experiment were
not fully integrated. As a result, providing additionéf-cues
increased the probability that the to-be-remembered word was
‘encoded in the context of at.leést one of‘the cue words.
However, it could have been argued that additionai-cues should
interfere with the recall of previously unrecalled words. The
fact that this doés noﬁ.occur suggests thatlthe cued recall
of subjective units, as formed in this exﬁériment, differs
from the cued recall of categorles defiﬁed on a.taxonomic or
conceptual basis. Moreover, the critical difference may lle
_1h the inclusive or exhaustive nature qf subjective categorles
ﬁhen compared to those which are based on long-term semantic
_or conceptual relations.

In general, then, & cen%ral theme in the present
experiment was clearly thaﬁ the effects of various kinds of
retrleval dues depend critically on the degree to which groups

are Integrated. However, the differences in integration
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observed fqr various sized cdnéﬁete.and abstracﬁ groups has.
also 1eft‘sevérél probleﬁs unanswered. For example, these
differences have severely 1imited thé generalify of ahy=con—
clusions that might be made about thé problems of groub'access
as they apply to gréups of different sizes. .Furthermore, in
the set slze and cue size conditlons, there was a confounding
between the slze of cue or to—be-remembéreé item, and. the

degree of unitization for various group silzes.
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s ! CHAPTER FOUR
Experiment III

As a result of the above problems a third experi-
ment was conducted in order to eXpioré'the problems of group

access more fully. 1In erder to achleve this, subject-control-

led presentation tlimes repléced the‘experimenter-dontrolled

presentation times used previously, while the basic design of
the experiment remained uncﬁanged. The intent of this change
was to allow subjects to organize'the words in different groups

to an eQual degree, regardless of group size, by adjusting

_ the presentation time of each group appropriately.

Method

Subjects | * ¢
_ Thirty-six student volunteers frdm McMaster
University were pald $2.00 each for Eheir participétion. Twelve
subjects served in each of three groups. " .
Materials .
The word pool and randomizing procedures were ldentical
to those uséd in Experiment I. However, in this experiment,

the words, after being re-grouped were mounted on slides in

upper case.
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Procedure
The deslgn was 8 3 x 2 x 3 mixed design, with

cuelng condltion (cue size; set slze or non-cued) as an

L3

“independent factor, and concreteness.(concrete or abStract) and

group size (2, 3 or L words) gé repeated factors.
- Twelve subjects were randomly assigned to each
condition, and were divided equally across the six present-

atlon orders. Each subject was instructed to push a button

in front of him to expose a slide, and while this slide was

exposed, he was to organize the words on that;slidé into a
unit of some kind. When.a subject had such an organization,
he pressed the button again, and a blank slide appeared.
During this time, subjJects briefly described the organizatidn

they had chosen. This procedure was repeated for all 30 word

groups. Exposure times were recorded. When all 30 grbuﬁé of

words had been expoSed, subjJects were gilven recall sheets and

asked to-recall the words. There were no time limits on recall.

I}

Results

Presentation times. The slide exposure times were

analyzed by a 3 x 2 x 3 analysis of varlance, with cueing

condltion (cue sizé, set slze or nonagued) as an 1ndependent

factor, and concreteness (concrete or abstract) and group size

(2, 3 or 4 words) as repeated‘faétors."There was a maln effect

_of concreteness, F(1,33) = 32.1, MSe = 6.20, with means of

22.9 seconds and 29.0 seconds for concrete and abstract condi-
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tions, respectively. Exposure time increased linearly as a’
fﬁhction of group size, F(2, 66) 5.139 MSé = 67.6,‘with.means
of 14. 6 sec, 26.0 sec and 37 4y seec for group sizes 2 through

4, respectively. Finally, both these main effects were

.{ , | qualified'by a two—way interaction‘of concreteness. and group
size,l§(2;66) ='r.‘5.25, ﬂ§g‘=.35.7. In this case, the difference
between coﬁcrete and abstract exposure tzmes was larger for

: . ' grouﬁ slze 4 than for group sizes 2 and 3 (mean differences

of 9.6 sec versus 5.4 sec and 3.3 sec, respectively).

T e

Free Recall. The free recall data were analjzed‘by
a 2 x .3 analysis of variance with concreteness.and‘group size\y

" as within-subJect factors. More concrete words were recalled

- o

than abstract words, F(1,11) = 110, MSe = 3.83, wiphlmean'

proportions 6f‘.61 and .28 words belng recalled, respectively.

t
i
B
|-
t
'»

Somewhat surprisingly,'these proportions are quite close to
those found in the previous experiment (.53 and .28, respect;
ively).. Recall also increésed as a fuﬁction of group size,
F(2,22) = 38.6, MSe = 7.77, being 8'.2_5 out of 20,710.33 out of
30, and 21.33 out of 40 for group sizes 2 through 4, respectively.
When.expressed bropprtionately, these were .41, .34, and .53

words recalled from groups 2 through 4. ,These contrast tg

the respective proportions of .56, .34, ahd .37 words recalled
. in the previous experiment. Thus, in this experiment, there

1s a tendency for the recall of 1tehs ffom.é word-groups to

be lower than found previously, and for the recall of items

from 4 word groups to be higher than before. Finally, con-
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cretgness and groﬁp slze 1ntérac;ed, F(2,22) = 13.4, ﬂgg =
6)&5.‘ For concrete groups meah'proportions of',27; .2ﬁ and ‘
.39 words &ere recalled compared to .14, .10, and .i? words B
recalled for abstract gfoups. Thus, the source of the
interaction 1s blearly.due to the increase in tﬁe recall of
words from concrete groups of size §. |  . | , | ;,;
Subsequent to the ébove analysis, the data werg"

reaﬁalyzed, looking separately\ét the recall of groups ang
the recall'of words within éroupé.l Both analysés wefe 2 x 3
gnalyses of variance with the same factors as above. _Tﬁe
recall of groups varied as é'function of concreteness, F(1,11) =
90.4, MSe = .36, and group size, F(2,22) = 8.00, MSe = .99,
only. -Mbreﬂconcrete groups were recailed fhan abstraét groups
with mean proporfions of .63 and .36 groups.recall%d, respecf—
lvely. 'This level of recall 1s not Vefy different from that
f@und previously tméan proportions of 760 and .41 groups
reﬁallgg respectively). Groups of size 2 and 3 were less
well reggzzéd in this experiment than groups of size U (mean
proportions of .45 and .41 versus .63; ;espectiyely) whilch is
quite‘differeﬁt thén the pattern found in the previous éx—
perimént (proportioné of .60, .43 and .52 respectively).

- Within~group recall also varied only as a function

of concreteness, F(1,11) = 21.4, MSe =-,31, and group size,

F(2,22) = 51.2, MSe = .34, While-wordé within concrete groups

were better recalled than words within abstract groups (mean

proportions of .92 and .72 words recalled respectively), they
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were both highér and not as different as thése'in the previous,
‘expefimént'(prqportioné of .82 ahd .57, respectively). The’
recall of words within groups élsb varied less as a funbtioﬁ
-of group size ﬁhan iqg the previous experimeatl(mean proportlions
‘of .88;-.73; and .85‘words recalled in this expgfiment compared:
to .92, .64, and :6H.words recalled previously). F%nally,«x

- f

as noted preylously, concreteness and group size dld not . -

: : .
interact in this analysis as they did in the prevlious experi-

]

ment.

In summary, theﬁ, free'recall_is a functilion pf
concreteness ﬁnd;group slze. Furthermore, although concfetef
ness and group slze interacted in the recall analysis, this
‘effect did ﬁot persist iqithe analysis of group recall or in
the ahaiysis of within-group recall. 'As a result, one ¢f the
_goalsfof.this eXperiment, to -unconfound the effects of con- ‘
creteness and gréup slize on within gréup recall, seems to ‘
haﬁe been fulfilled,:;Mbre generally, 1t appéars that when
presentation time'is.@eft free  to vary, subjects?éend to
equate the levels of integratlon within groups,_within certaln
limits, for théjvarious group slzes. Of some intergst is the
fact that this appears to enhance the recall of four word
groups.

Cued Recall: Single Cues. The recall of words

gi#en a single cue was analyzed by a 2 x 2 x 3 analysls of
variance with cueing (present or absent) as an independent

factor, and concreteness and group slze as repeated factors.
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As before, the cued recall data were comg

reéall data score ecall of all but the first word

A
in éac group. Ther _Qerp main effects of both conereteness,
F(1,22) = 107, MSe = 4.21, and group size, F(2,44) = 57.8,
MSe = 4.77. .The recall of concrete wqfdg exceeded the recall
of abstract words (proportions of .64 and .29, respectively)
while recall ?ncreased as a function of group . size from 5.0

out of 10, to 8.6 out of-ZO,‘to 14.5 out of 30 for group

sizes 2 through 4, respectively. The mailn effectﬁqffgrouping,

however, should-be interpreted with caﬂtién, gince the vaiues_
v : o

expected by chance are 4.68 out of_lo; 9.27-out of - 20, and

14.05 out of 30. The effects of concreteness and grbup size

'alsolinteracted, F(2,44) = 12.6, MSe = 3l11. In this case,.

the recall of both concrete and abstract words 1lncreased as

~a function of group size, but thils increase was mdre pronounced

!;r concrete than abstract items. Finally, group slze also

interactéd with'duéing,.g(E,ﬂu) = 5,75, MSe = 4.,77. Cueing

Figure 10 about here

facilitated the recall of words from 2 and 3 word groups, but

‘for group size 4 non-cued recall exceeded cued recall (see

. Figure 10).

In summary, then, recall in this copdition varied
as a function of concreteness, group size and cueglng. However,
the increases in recall as a function of group qaze,for both

concrete and abstract items suggest that when presentation
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('_‘ - FIGURE X | B
The Interaction of‘ Gr'oup Size with Cued and Non- cued
Recall in the Single Cue Condit‘.ion (Experiment III).
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time is left free to vary, abstract groups begin to acquire
the integrative propertiés normaliy found with concrete‘items.
This effect 1s feflected iﬁ the fact that no inﬁeraction
befweén concretene;s and cueing was obtained. However, cueing!
dld have a negative effect on the.recall:of four word groups.
This may‘be due to.some kind of output Interference, or may

simply reflect the fact pﬁat subjects under conditions of

‘free recall are able to access éll the available 4 word groups.

More will be said of this later.

Cued Reca’ll:. Multiple Cues. The cue size analysis

for recall of last words was a2x2x3 analysis of variance
ﬁith the same factoré as above. The cued recall data were
compared f; the free recall data scofed for the recall of the
last word ih each group only. Thére were maln-effects of
concreteness, Efl,EE) = 76.7, MSe =.1.2u,.and cueing, F(1,22) =
15.8, MSe = 3.34. . More concrete words were recalled than
aﬁgtract words {(proportions of .74 and .42, resbectively),

and cued recall exceeded non-cued recall (proportions of .70

.and .46, respectively). TFinally, cueing also interacted with

group size, F(2,44) = 5.32, MSe = .85 (see Rigure 11). In this

+

Flgure 11 about here

case, cued recall was superiof to non-cued recall in all cases,
but was less facllitatory for group size A than for group sizes

2 and 3. ’ ' : R g

A

In summary, recall in this condlition was a fungtlon
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of concreteness and cuelng. - As noted previouély, the lack of

a concreteness by cueing'interactioﬁ suggests that the abstract
groubé,in this experiment have acquired some of the integrative
properties normally found with concrete éroups{ Furthermore,
the main effect.of cuelng in this analysis, and the lack 6f-

any negative effects of cuelng suggest that multiple cues are

more effective than single cues, However, since the difference

betwden single and multible cues 1s nearly constant for all

group sizes (see Figure 12), it is possible that the limitations

Figure 12 dbout here

placed on the response set by multiple cues, as discussed

1ln the last experliment, are a contributing factor. These

'_limitations, though, can be viewed as an additional source

of contextual information and as a result do not seriously

(affect the arguments being made here. Finally, these results

strongly suggest that intérference effects of the kind found
‘Roediger (1973) have no counterpart in these experiments.

Sugc éffects would, by definition, be more pronounced in a

multiple cue situation than in a single cue situation,

fﬁig) . Discussion

This third experiment has been mqiy/;evealing.

First, 1t provides additional eVidehce in support_of the
hypothesls that facilitation afforded concrete items isldue_’

to the differential processing these items receive. In thias
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FIGURE XII

The Difference Between Cued and Non-cued Recall
in the Single Cue and Multiple Cue Conditilons,

Expressed in Proportions of the Tp—be-remembered'
Unit Recalled (Experiment III}, _ ¥
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experiment, where presentation'time was_frée'to vary, it was
found that abstract 1tems'5egan to acduife the integrative
.properﬁies-previbusly found for concrete items (e.g., Expt. II; 
Begg, 1972). The effects‘of this change are marked‘ipdeéd,
: andrare reflected in the lack of anyréoncreteness by cueing
interactions in this experimént. ‘

~ The possibility of 1nterf9&§hce effects of.the kind
found by Roediger (1973) can also be ruled out. As noted
previously, only in the multi-cue situation”was there a main
¢fféct of'cﬁeiﬁg, and only ih the single cue situatlon were
therc;negative elfects of cueing. However, these negatilve
foeété of cueing do suggest the présence of some kind of
output'interfefence. Iﬁ order to account for'thgse effects,
-the‘rollowing tentative hypothesis 1z offered. 'Roediger (1973)
found that output interference resulted when category members
were provided as cues alongrwith the category label itseif.
As a result, it seems likely that'thése‘interferepce'effects
are within-group effects due to loss of item discriminability
gﬁused by the éxperimenter~prov1ded category members. '
However, additiopal‘intérference effects may résultkwhen sub-
Jects can freely access all or most of the avallable groups
formed at input.' In contrast to the interference effects
found by._Roed_iger,' this interference would affect the recall
of groups rathgr than the recall of words within groups. In
the multi-cued conditlon, these interference effects are then

partially offset by the additional within-group facilitation
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provided by multiple cues.

Finally, 1t 1s of some importance to attempt to
account for facilltation bf group recall afforded hiword groups.
Perhaps the simplest hypothesis would assume thét éach itéh in
a group serves as a potential route of access to that group.
Given that U4% of the words aré from 4 word groups, 1t is,
then, posslble to account for thils facilifation'in the fol-
‘lowing way. If subjects randomly sample a word from the set
of all to-be-recalled items, -and then attempt to recall the
items from the'gioup in which that word occurred, there would
be a strong blas in favour of the recall of 4 ward groups.

In fact, if all the to- be—recalled items we equally acces-
uible, 44¢ of the groups recalled would be 4 woréﬂggoups, |
compared to 33% for 3 word groups, and 22% for 2 word groups.
This, of course, also requires the additional assumption that
ltems are sampled w?thout‘reﬁlacement. By further assuming
that concrete items are more aCceésible than abétract itemé,
this hypothesis can also account for the differences found in
the ievels of group recall fof concrete and abstract items..

A different approach, in line with tﬁe-work of
Petersen (1974), hdwever, considers the context of encoding
.83 the critical factor in the process of'group-recall. ‘In
much the same way as a conceptuélncategbry has & label, =8
subjective category may have a common element or theme which
seryes as a superordinate referent to thaébcategory. These

common elements may then serye as the basic units in a higher-

”
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order retrleval scheme of some kind.
When applled to subjeétive organization, however,
this approach also implies that the recall of gréups and the
recall of words withln groups may not be independent proceéses.
That is,‘the prébability that such a superordinate referent is
generated for a subjective‘category should increase>with the
overall degree of Unitization within that group. If this is
assumed to be true, howexer,ﬂit wauld éxplain why the recgll
of concrete groups 1s generally superlor to the recall of
abstract groups. It also suggests, as Peterson (1974) argued,
that the critiéal variable_influencing group recall 1s the
assocdative strength of the felationship between the context
and the to-be-recalled items, and is not related to concrete-

ness in any_di;ect way. PFinally, this approach can be extended

‘to ‘account for the superlor group recall of 4 word groups.

In order to do this, one need only assume that the more
processing a group recelves, the more effective 1is the super-
ordinate réfefent generated for that group. Note that this
appréach has huch in common with the depth of processing

notions-(%;aik and Lockhart, 1972) currently belng developed

in other areas of human memory research.

%)

—_—
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CHAPTER FIVE
Summary and Concluding Discussion

The present research has been concerned with sub-

Jectlve organlzation and the effectas of concreteness and

preSentation groupings on ﬁhié organization, 'In the first
experiment differéﬁt groﬁps of subjJects were presented ﬁith
lists of WOfds preasented 1n grbups‘of various sizes and |
differing in éoncrefeneSs. The recall of these words was
tested immediately; in a final free re&all, and in a recall
at a one week delay. \
In,generai, presentation groupiﬁg appeared to have
1ts efrecf primarily in short-term memory, while conereteness_
had its effect primarily in long~term memory. At longer
retention intervals the concreteness effect pérsisted (ef.
Begafand Robertson, 1973), whlle the effects of presentation
grouping did not. As well, there was Some evidence that the
recall of concrete and abstract words did not differ following
low levels of processing (cf. Cralk and Lockhart, 1972) but
differed considerably followihg higher levels of proceésing.
In the organizational analyses of category recall
and Qithin-category_recall it was found that grouping ltems
at presentation led to highéf %evels of within-category
recall than did the'presentation of items one at a time.

These effects appeared to be due to the fact that subjects

e
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rehearsed grouped ltems in non—oveflapping sets. Pfesentation
grouping, on the other hand, héd no reiiable effects on the
recall of categorles, although the géoup recall of 3ingly
presented items tended to exceéd that of wofds presented 1n
groupas, Concréteness, however, faclilitated both the recall
.of categoriés and the recall of words within categaories.
The facilitation of within-group recall-ﬁés attributed to the
‘availability of lmagery, or at a concrete reférent, for
concrete words. Images, 1t was aruged, can be more readily
rcombined to form well-integrated subjective units. The‘source
of the facilitation of category recall, on the other hand, was
more difficult to specif&. This particular problem will be
diécﬁssed 1ﬁ a later section of this chapter. -
| In the first-éiperiment the evldence for the

organizational.effégts of concreteness and groupling was largely
inferential. As a result two subsequent experiments were
conducted in ordef to test these effects more directly by the
use of retrieval cues: In the second experiment subjects
- Were presented witﬁ two, tﬁree and four word groups of con-
crete And abstract words. The recall of these groups was
subsequently tested by free recall,iby cued recéll with a
single word serving-as a cue, or by cued recall with all but
the last word in each group serving as a cue. |

In free becall iﬁ‘was found that the recall of
words from concrete groups 1ncreased as s function of gfoup
size while the recall of words from abﬁtract groups remalined

P - o o

N
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‘relatively con;tant. Subséquent analyses-of category aﬁd
within-category recall demonstrated that these effects could
be atfributeq soiely to the effects of concreteness on within-
group:recall. These results.are comparable to results found
by Begg (1972) and prbVide additional evidence in support of
the hypothésis that concrete words are ‘more feadiiy organized
into wélléintegrated subjJective units fhan are abstract words.
In free recall more words were recalled from groups of ilncreas-
ing size, but these values were not very ‘different from those
expected by chance. . | |

In cued recall with single cues addiﬁional‘support
was fouqﬁ for the conclusions drawn from the free recall
resulté. As well, the .effects of cueing on concrete items
were'positive énd relatlvely constant across the va}ious group
" sizes, while the effects of cueing—on abstract items decreased
wlth group size and actually became négative for group-size
four. There was no main effect of cpeihg, however. It was
argued that the concréte groups were equally well integrated
and that thls equallty in the degrees of Integration was
reflected in thé efrécts of the retrieval—cues. Theldégrees
of integrétion for abstract groups, however, declined with
group slze and this préduéed the subsequent decline in the
‘erreéts of retrieval cues. The negatiye effects&bf‘cueing
can 5& accounted for in ghe following way. If at least some
of the items prog}ded as retrieyal cues were neitherAavailable

nor accessible, thep these items rather than facilitating
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recall‘actﬁally interfere with recall by servihg_as-distractors.
| In cued recall with multiple cues the freé recall
results were agaln supported. However, in addltion, there was
a main effect of cﬁeing, suggesting that .in this expeyiment
muitiple cues were more effectiﬁe than singlé cues. As
previously, the effects of cueing‘on cdéncrete groups of various
sizes were positivezand relativély constant. _The effects of -~
cueing on abstrac¢t groups declined és group size Increased,
but in thils case never Secame negative. Iﬁ'genéral, the '
superiority of mﬁlﬁiple cues over siﬁglé‘cues can pé attributed
to at.leﬁgt two sou?ces. If the groups encoded by subjects
are not completely integrated, then providing more of a group
as a cPé should increase the probability thatAthé'remainihg
to—be—femembered rtems afe'associated with at least .one of the
cue words. Alternately, if the recall of subjectively organi-
zed units 1s viewgd as a-reconstructlve process, then additiénal
‘cues should 1increase the probabllity that the unit as a whole
can be reconstructed. A thi;d source of faEilitation in this
experiment is ﬁrovided by the restrictions placed on the
'response set by multiple cues. That is, a single cue must °
come from a two word group, two cues from a three word group,
and thfee cues from & four word group. Howevér, in this
experiment, thils source-of cohtextual informatioﬁ was ruled
~out as a maJor contributor ﬁo_the overall levels of cued recall

with multiple cues.

In the second experiment a serlous constraint was
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placed on the effécts of cued recall as they related to both
‘concreteness'and grouping by the levels ﬁf integration
established during acquisitioen. In order Fo rectify thig
situation a third‘experiment wﬁs conducted using the same
1ist structure; but allowiﬁg sﬁbjects to control thé present-
ation times }or'each group. |

In free recall, more cdncfeté‘and aPstract words
- were recalied from groups of incfeaéing gize, but_this‘increasé

was more marked for concrete than abstract groups. This

result indicated that abstract,groﬁps, with sufficient amounts

of'prd%essing tlme, begln to take on the integrative properties
normally assoclated with concrete words. In the analyses;of.
category and within cateédry‘recall, the only effects wefé

the mailn effectsléf concreteness and group size. Tgii\?esult
was important, because 1t Indlcated that the confounding
present in the previous experiment had been ellminated.

| Cued recall wlth single.cues provided additional

evidence for the conclusiohs drawn from the free recall data.

As well, there were no interactions of concreteness and

-
-

cuelng, although group size and cuelng did interact. 1In
thls case, the effects of cuelng were positive for group
slzes two and three, but negativé for group size four. Tent-

~

atively(fﬁ wég argued that the negative effects of cueing for
i

group slze four resulting from a situation is analogous to
negative transfer. In this case, subjects have not only

integraﬁéd the units.to a conslderable degree but hav&—
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and an interaction of cueing v

established a retrieyal system to ald 1n the recall of these
units. The presentation of randomly ordered retrie#al.cues
then disrupts the established retrieval plan and results in

the loss of accessibiliity to. some units

Cued recall with multiple cues agaln supported the

free recall dgta. As well, cg:re was a main effect of cueing,

th group ;ize. - Cuelng facilitated
the recall ;f.all group sizes but-provided'less facilitation

for group sice Q'than for‘group sizes two-and three. As 1n

the previous experiment,‘then,lmcltiple cues appear'to be more

effective than single cues, Also note that the levels of

integration found with abéﬁfact groups in this experlment have

“elimlnated all interactions between concreteness and cueing.

- Finally, the facilitation provided by multiple cues was at- .

tributed to the same sources as found in experiment 11, although
1 ! . . .
the additional factor of response set limitation cannot be

discounted 1n this experiment.

Q@ncreteness, then, appears to have'fairly gencfal

.effects on orgénizaticn, facilitating both the recall of groups
~and. the recall of words' within groups. The source:’ of within—‘

éroup facilitatlon appears to be the ease with which concrecé
words can be organized in well-integrated subjective ucipsh

It is importént to note, however, that subjects, if given
enocgh tihe, can organize absﬁract items to the same‘degree

as concrete items. - When this occurs, tce abstract groups. 3eem
to function in much the same Way aa comparable concrete,grOUps

yA
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The source of;the}fécilifatiqn of group recall by concretehesé
remains ﬁﬁspécified in these expe:iménts. For example; 1t
‘-ié‘possiﬂle.that concrete gréﬁps are 5etter fgcalled:bécause
they are more highly integrated. Petersen (1974) has argued
that the.effectiveness of a reérieval cue isra function of

gpe;strengthrof the assoclation between the cue and the to—beij
E . . T, 1 .. o
recalled 1tems. If thils 1s true, then the better integrated

¢ . S -
a“SubJective unlt, the better will be its Subsequent cued
rec?i}. If some analogous‘procéss opergtes in free recall,
the group recall should be dependént upon within-kroup integr-

atlion. .o . o

-

Finally, presentation grouping appears-to provide

convenieht prbces%ing units from wﬁich to build‘subjectivé\l
units 1n mémory._nAs with concretenégs, one of the most
interesting and as yét uﬁansﬁefed questlons howfcentéré on
the means'by whlch these groups arg accessed. Again ip‘wbﬁld'

ve ¥t considerable importahce to kﬁoﬂq%f“equally weli integrated.
groups of various sizes are accessed equallywell, or if perhép;.

some group sizes are accessed better than others.

- v
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