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Preface

}

The project covered &n this final report comprised a
series of seven experiments which were completed in stages
throughout the project. Each of the experiments has been
described in full detail in a separate interim report.

A listing of these interim reports and other previous
dissemination activities is provideéd in Appendix A along
with some indication of the relationship between these
reports and the originally propecsed research. Some of
the detail included in the interim reports is not re-
peated again since the major attempt here is to treat
the project as a whole, placing the experiments in
broader context, and emphasizing the integration of
their findings.

Abstract

This report describes seven basic experiments designed
to further elucidate the nature and function of two types
of organization imposed by subjects in a free-recall type
of memory task. The experiments involved verbal stimulus
materials, and employed college students as subjects. The
two types of organization investigated were category
clustering, or the tendency to remember conceptually related
items together, and subjective organization, or the tendency
for subjects to develop a relatively consistent sequence of
responses across successive recall attempts. The main
focus of several studies was the evaluation of the theoret-
ical view that the amount that can be remembered is criti-
cally dependent upon the degree of organization imposed in
recall by the subject. While three studies supported this ;
view, the results of two experiments ran counter to it. T
These findings sugpest that a general proposition that ;
memory is crucially depeundent upon such organization is,
at best, premature. Stus .i: comparing the two types of
organization indicated ¢’ -.. conceptual clustering was used
more extensively than \.;. Jubjective organization. Further-
more, the two types of organization appeared to reflect
relatively independent strategies, and similarities were .
found in their temporal characteristics. A number of types !
of scores for expressing organization were also investigated.




R

Abstract . . .
Preface . . «
List of Tables
Introduction .
Experiment 1:

Experiment 2:
Experiment 3:

Experiment 4:

Experiment 5:

Experiment 6:

Experiment 7:

Table of Contents

] ] ] o o ] L] ] L] ] ] ] ] ] ] ] L] L) ] ] ] ] .ix

] L] ] ] ] L] L] ] o o ] L] ] ] ] ] [ ] ] L] ] ] L] ] 1-1

The Role of Clustering in Free Recall . . . . 2=1

An Investigation of Two Forms of Orpanization
1nFteeReca].1 0000000000000003-1

Free Reclll With Serial and Simultaneous
Presentation of Categorized Word-lLists . . . 4=1

An Investipation of Memory Performance Vith
Three Types of Presentation Sequences and
Seven Measures of Organization .« « « ¢ ¢ o« o 5=1

Temporal Properties of Organization in Recall
of Unrelated WOrds .« o« « o« o « ¢ o ¢ o o o o 6=1

Effects of Instructions Upon Recall and
Clustering With Conceptually Categorized
Materials.000000000000000007-1

Effects of Categorical and Non-Categorical
Conitext Upon Recall of the Same Stimulus
‘Jords L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] ..'. L] ] L] 8-1

Genetal DiscuBSion and Conclllsions e o o o 0 o 0o 0 0 0o o o 0@ 9-1

References . ,

] L] ] ] ] ] ] ] ] ] ] ] ] o o ] ] L] ] L 4 ] ] .lo-l

Appendix A: Listing of Experiments Performed, Relationship
to Original Proposal, and Dissemination .
Activj-ties ooooo.ooooo...ooooll-l

Appendix B: Brief Formulas for the Clustering Measures . .1l1-3

vii

et




Table le
1.

2.

3.

4.

List of Tables

' Mean Number of Items Recalled from the

Practice List, the Non-Categorized List, .
and the Categorized Liet in Experiment 1

Group Means of Observed Clustering and .

Intertrial 0r8enization Expressed as Per-

centages of Their Maximum Possible Amounts
in Experiment 2

Group !eans of Observed Clustaring and Inter-.

trial Organization Expressed as Deviations
from Chance Bxpected Values in Experiment 2.

Group Means of Observed Clustering and Inter
trial Organization Expressed as Percentages
of Their Maximum Possible Amounts for High
and Low Strength Category Lists in the

. Seond Study of Experiment 2.

3.

Mean Recall Measures Obtained with Total ﬁx;

. . posure Time Equated between Se—-ial and -
‘Simlteneoua Methods of Preeen..ation in the

6.

First Study of Experiment 3

_Mean Recall Measures Obtained with Total

Processing Time 8quated between Serial and

Simultaneous Methods of Presentation in the

. Mrst Study of Experiment 3

7.

Proximity Measures and Sequential Co'dee"for :

_the Three Types of Sequences Used in

" "Experiment 4

_ _,Recalled in Experiment 4 .

. fl‘.‘ach Measure in Experiment 4

10.

11.

Group Means of Number of Items Correctly B

... [P

Group Means of Various Cluetering Meuures'-
and ‘Results of Analysis of Variance for

i

Group Means of Subjecte Median Interword
Times (Without Regard to Organization) for
Five Stages of the Recall Sequence Within
Trials, and for Three Blocks of Trials, in
Experiment 5

Mean Density of Observed ITR Units as a Per-
centage of Opportunities. Results are for
Five Stages of the Recall Sequence and for
Three Blocks of Trials in Experiment 5

ix \

4 ' T !

. 3=3. -

o 3=7

. 4=4

46

" 56

. 5-8

-4

6=5




e

Table " o s Page‘- ?‘

12. Ileans of Subjects Median Interresponse . . 6-7 - <
' Times for ITR and Non-ITR Units at Five . . il
Stages of the Recall Sequence and for Three chd

Trial Blocks in Experiment S

13.  Results of Analyses of. Interresponae Times
Across Fifths of Output Uithin Each Trial
Block in Experiment 5 ‘ :

6-8

{
14. Means of Subjects Median Interresponse . .  6-10 ‘

" Times for ITR and Non=ITR Units for Five . . .
Stages of the Recall Sequence and Three S T
Blocks of Trials in Experiment 5 }

15. * -Mean Interresponse Times in Seconds Between . 6-11 _
Words in Units Which Vere Repéated at Least - ‘

X Times in Experiment 5

T

16. Mean Number of Words Recalled on Each’ 'l‘tial B
in Experiment 6 ; :

bt 4 A SR e Bt S

17. Mean Mumber of Categories Represented in Ee-.f’.;f' 7-7 H
call of the Ten Category List Under All - i
Instructions in Experiment 6

18. ' Mean O-E(SCR) Cluetering Scorea for Each -~ 71=9 ' T
Trial in Experiment 6 e __,? i

19, Mean ARC Clustering Scores for Each Trial in S 7-11 i

. t\Experiment 6 S T R I 8y

20. Mean Number of Clusters" Obeerved in gecall .f;7-12 : '%

of the Ten Category List Under All i

,..conditions in Experiment.@ .

21. Some Characteristics of the Stimilus Lists 8-4
.and the Number of Subjects. Pregented With . .. N
~‘Each List' in Experiment 7

“ "‘t;'

22, Mean Recall Scores of Virious Kinds Gf Téems ""'"a-s
From Categorized and Lion-Cateporized Lists ... -

I R AT P Ry AR TR T Rt

4in Experiment 7 e RPEROEINI U
kR LR < G I A
i 1o Sz LA R
oo Lot _é,‘
e . - eger fepem bl NPT t -
Yoo S I SRR i S i | [FRTRTL T RNS T BT ¢ B SUN S AR £ AT VLA
B B R NIRRT FURIS LRI o 0 74 B M AL LR
, ey f I P
oL Lo mrosgne Lianasn gnd M6 o ﬂ
I e R T II0 Ty ¥ s SRR L AR S A DR DAL A




3 Introdnction: o

The unifying objective of the research comprising this p'roject

was to further our understanding of the nature and function of .
organizational processes  in human free-recall verbal-learning and
memory. o . ,

In the basic laboratory paradigm of free recall the subject
is presented with a list of stimulus items, or other body of
material, which he is- asked to try to remember, tut he is free to
recall the material in any order that is easy, or "nmatural", for
him. This pasradigm is becoming. increasingly emphasized in both
research and theory because of the opportunity that the subject
has to restructure the material, or to impose organization upon
it which is consistent with his own conceptual. categories and
previous experiences, etc. - Thus, it can be argued that this kind
of laboratory task 1s in at least .some ways the most analogous
to the typical kind .of non-laboratory learning situation-

The major interest in the kinds of organizing processes re-~
flected in free recall performance stems primarily from the
theoretical view that they are critically involved in deter-
mining the ease of learning and remembering a body of stimulus
material (e.g., see Mandler, 1967, 1968; and Tulving, 1962a,

1968). Still further evidence of the growing significance of °

this theoretical view is shown by, for example, Spitz's (1966)
proposition that the major functional deficiency of mentally
retarded children is. in the area of such organizing procecses,
and by the similar position taken by Jensen (1971) that lower
levels of ability for .such processes represent the crucial
cognitive deficit of culturally deprived children. Thus it

is becoming quite generally accepted that organization "
facilitates learning and retention. . S ‘

The empirical evidence in aupport of this view is. however, b

far from being totally compelling. . For example, tuch.of the
basic support claimed for this position is really correlational
in nature. It is typically observed that both recall . and or=
ganization ‘increase with successive practice trials (e.g., see
Bousfield, Puff & Cowan,' 1964) and that subjects who organize -
to a greater degree.also recall more material (e.g., Tulving,
1962b). These correlational data, of course, do not.really

pernit the infercnce of a cause and effect relationship. Fur-'»- ’
thermore, there is other evidence which pretty. straightforvardly

contradicts the view that recall is dependent upon organization
(e.g., Cofer, 1967).: Particularly striking evidence against-"

. this.view occurs: when organization: and recall vary inveraely

across. experimental conditiona (e Bes. Allen. 1968) R

o

‘The, poaaibility of having identified a major determinant of 8

human learning. -and especially one which might delimit. the ' '
problam involved. in' several- populations. of '"slowilearners",
certainly justifies further basic research on organizational

1=1
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processcs. Furthermore, the existence of an appreciable amount
of contradictory evidence makes continued investigation all the
more imperative.

' The explanation of how organization might function to
facilitate learning and memory is also not yet clearly es-
tablished. The general theoretical orientation for much of -
the thinking on this topic has been Miller's (1956a, 1956b)
unitization hypothesis. Briefly, Miller theorized that the
human has an irmediate memory capacity which is limited to 742
units. The specification of what constitutes a unit has been
a-hindrance to objective applications of this position, but
it is assumed that in the situation where highly meaningful
(i.e:, very familiar) words are used as stimuli each unit
initially consists of a single word. As a result of repeated
practice with the same words, it is thought that several words

come to be included within a single unit, called a higher-order -

unit; or "chunk", with the net result that the subject can then
recall more than 7+2 words. This process of enriching the con-
tent of the units is assumed to continue until the entire stim~
ulus list can be recalled.

Thue, organization of the material by the aubject 13
thought to facilitate this pracess of ‘unitizing, or chumking.
by drawing together individual words on the basis of some '
conceptual relationship, meaningful similarity, or even an

idiosyncratic association. It is most commonly further asaumed f

that the words comprising a unit get stored together in the
subject's memory (e.g., Tulving & Pearlstone, 1966). The
organization seen at the time of recall then presumsbly re-
flects the subject's previous organizing activities and the"
consequent fact that:the components of the same unit are stored
together in memory. A :somewhat different view of organization
is held by other investigators .like Bower, Clark, Lesgold, and -

Winzenz (1969) and Slamecka (1969). Briefly, ‘in this view, = ‘'

organizing activities do not lead to the members of a unit
actually: being stored in memory together; but to -the formation
of a retrieval plan. The retrieval plnn‘includebithe infor-
mation about which words constitute a.unit, the hierarchical
arrangement of units, etc. The orsenization actually seen in
recall is thus thought to be a reflection of ‘the use of ‘the '
plan to guide the retrieval of the items from memory. In other
words, the members:of a unit should appear-in close contiguity
in recall because the plan directs the retrieval processes to *
them.in close succession, rather than becauee they heve actually
been . ltored together in nemory.. .

et
B

Further evidence bearing upon the distinction between theee _5

theoretical .views is needed, not only just:to achieve a better

understanding of the basic. mechanisms involved in'organizational *

processes, but aleo because the two views suggest somewhat
different techniques and conditions for' meximizing organization.

etc. In other words; since attempts to explore more applied useo'
of organizntion will be guided by theory eo well aa empirieal G
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findings, it is important to determine the theoretical beee from
vhich it 1is likely to be most fruitful to work,

Another of the substantive problems in the study of organi-
zational proceeses concerns how ‘the organization manifest in the
subjacts' recall protocols is most appropriately specified.
Thexe 1s no problem with the basic defining operations for the
two typee of organization which heve been most widely atudied.

'l'he hiatorically firet, end most thoroughly investigated,
form of organization ie that called category clustering.
Following the work by Bousfield (1953) this form of organization
refers to the tendency for subjects to recall wvords from the sume
taxonomic, or conceptual, category together in runs, or clusters.
More specifically, in the typical investigation of clustering

-the stimulus list might comprise, for example, ten members of

each of the taxonomic categories of animals, vegetables, and
giecee of furniture, The words from all categories would then
usually be randomized into a single "scrarbled" sequence and
would be presented to the subjects one at a time. The subjects
are instructed to- try to learn the words. but thet they are free
to recall them in any order that seems easy or "natural" for
them. ' Clustering is then observed when the subjects do rot
recall the words in the randomized order of presentation, but '
rather, tend to group together the members of the same cate-
gory. - The standard unit of measurement of clustering is ‘the
stimulue' category repetition (SCR) and an observed unit of -
SCR, O(SCR)," 1s scored each time a' word from any category is
directly followed in recell by another word from the seme
categbry. '

'I‘he second major form of orgenization invcstigated to dete
ia that called subjective orpanization by Tulving (1962a).’
It 1s also variously known as intertrial organization, se-
quential constancy, or seriation. - The typical defining oper-,
ations ‘for the study of eubjective organization begin wvith a
list of "unrelated" words, i.e., words that are mnot categori-
cally ‘or aeeocietively related according to the appropriate sets
of norms. Multiple randomized orders of the list are prepared
for presentation to eubjecte who have been given inetructione
for free recsll. Then the words are preeented one at a time
according to the first randomization, and their recall 1is’ ob-
tained from the subjects: the ‘second rendomintion is preeented
and a second recall'is obtained; and so on.- Subjective. or
intertrial, organization is shown when the eubjecte tend to
develop a fixed order of recall #cross trials, Thus," the ~

ot

“series. of recall protocols for a single subject is ecored

in successive pairs (e.g., 1 &2, 2. & 3,3 & l., etc.) to-
determine the- enount of obtaiuud intertrial- repetition. L
O(ITR),. a8’ origineuy defined by Bousfield, Puff, and '' -
Cowan' (1964).:" A unit- of O(ITR) is ‘traditionally ecored each .
time' two words Tecalled in direct succession on’one triil are
also recalled contiguouely and in the same order on the L
n.xt tri.l‘ [ « o .,f:.',\u,_.‘:,~ N oMy Lo
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Thua, the two forna of organization are both aoundly
operationally defined and are distinctive from each other.
Clustering is defined by the order of recall on a single trial

.and reflects the use of broad conceptual categories explicitly -

built into thé stimulus list by the investigator. Subjective
organization requires the comparison of the order of recall on
tvo trials to determine the extent to which the order has been
duplicated. Scoring for subjective organization is not based
upon the use of categories built into the list by the experi-
menter, and may reflect units of organization formed on bases
entirely idiosyncratic to a particular subject. The unit is-

‘defined solely by its repeated usage, and the experimenter
~.may be totally .unaware of the basis upon which 1it. wae formed.

The problem in specifying both types of organization is that
the number of observed units is not readily interpretable. .The.
nunber -of obaerved units which are expected on the bagis of
chance, or. vhich are possible at all, is a:function of . other
characteristics of the recall performance. . This means that

when judging the degree of .organization observed in a given - -

aubject 8 protocol, and especially when making comparisons - . -
between subjects or conditions, .observed units of organization
need to be interpreted in light of the ether characteristics .
of the protocola from which they have arisen, . Thus, observed .
unite of clustering are to some extent a function of the total
number of. words, recalled, the number of categoriea represented
in recall. ‘and the dig:iribution of words recalled across the
different categoriea. In the case of subjective, or inter-
trial, organization the observed units are to some extent a
function of the number of words recalled on each of the trials
being compared,: and. the number of worda comon to recall on the
two trials... ... - S = :

'l’he general approach to dealing with thia problen hae been
to find some. type of derived score expreeaing the observed or~
ganization relative to the amount expected on the basis of.

:chance, the, maxinum possible amount,; or. some combination .of .

the two. . There has recently been a proliferation of such- ecorea
(e.g., see Dalrymple-Alford, 1970;. Dunn, 1969;: Frankel & Cole, :
l97l, Hudaon & Dunn, 1969;. Pelligrino, 1971; and Roenker, - - - .-
Thonpaon, & Brown, 1971). A difficulty remains, however, in.
that each of these types of scores has somewhat. different .. .
propertiea, and it 1s not yet clear which one controls. beat o
for the kinds. of recall, .parameters which are involved here. -
Coneequently, there has not. been any. deternination of the aingle
best measure, and. different studies continue.to utilize different
measures. This, of course, raises concerns, about; the, compara- ~
bility of results and about the possitflity of an. integrated
body of infornation. Continued investigation of- the. various -
weasures and the poaaible consequences . of . epecifying organi-\
zation in theae alternative waya aeens, therefore, inperetive.‘ :

AR

Finally, the two forna of organization, category cluatering
ané subjective organization, have slmost without exception been

1=4

| | 9 ywb B

T

l,u-’.'.-s»!

D e L ARV PP e

g
U
px

4
.
R
A




e e .-

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

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

1) The first question concerns the role of organization

in free-recall verbal-learning and memory. There 1is a

need for the continued investigation of the contention

that organization facilitates retention, and the theoretical
mechanisms by which it might have such effects.

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

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

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

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

Purpose -
It is frequently observed that more words are recalled from
a categorized (C) 1list, or high conceptual similarity list, than
from a non-categorized (NC), or low conceptual similarity, list
(e.g., Cofer, 1967; Wood, 1968; Wood & Underwood, 1967; and
Undervood & Freund, 1969). Since categorical clustering:also
occurs in recall from the C list it 1is' possible to attribute -
the augmented recall of these materials to the use of this form
of organization.- These data would therefore appear to support
the view .that the amount that can be remembered is critically de-
pendent .upon ‘the organization of recall (e.g., Mandler, 1967;
Tulving, 1962a, 1968). However, Cofer (1967) has argued that .
the superiority of recall from C lists may not be dependent
uponorganization based upon category mames. Wood and Underwood
alsd euggest« that. the influence of high conceptual ‘similarity
occiits prior to the time of recall. Thus there isstill a -
question ‘about the role of clustering of the reca_lled ‘responses
in ‘accounting for' superior C list recall. The purpose of this
study was to provide further evidence about the dependence of
recell‘ upon organization. ’ ‘

Method
A 1ist of 18 numbers, chosen randomly from those between
1 and :50, was'used ‘for practice. Two separate C'lists were
- prepared: for ‘the purposes: of internal .control and replication.
Both Ci 1ists comprised 10 words in each of three taxonomic -
categories -taken from the: Cohen, Bousfield, -and .Vhitmarsh
(1957) notms.. ' Two  ‘separate: NC lists were also used. ' These -
lists were prepared by selecting:30 words so as to minimize " -
obvious categorical relationships and duplications of :first: :
letters.!::"The .C and NC lists wére also matchied: in terms:of the:
frequency: of occurrence’ (Thorndike & ‘Lorge, 1944)-and the mean --
length .of the words. : Five randomizations of each l:lst were
pt..pared. Comdon oy tornsle wmebe ap i
7 f e .. in e ; v-.l e '., oo [ ',._ :",'(.":.“-" f AN :‘\..1,.. . e
A bookl;et: technique was: used for- t:est:lng. Each 8 received'
a t:est <booklet which presented, on successive pages;, ° “the 1n- -
structions for free.recall, the practice list -items (numbers)
written in a single column "acco‘rd:lng ‘to-one ‘of 'the randomiza- -
tions, and a lined sheet for the recall of the practice 1list,
one of the four: 'experimental -lists written in :a single column.
and ‘a-lined ‘sheet for' the recall of ‘the experimentdl list. A -
v :;period of +30 ‘seconds was ‘allowed fir -the study of ‘the practice
1ist: and ‘Sd' wére ‘given 60 :seconds for the recall of these
itens: The: §8 were' allowed t:o study “their- exper:lment:al liet
for 60: seconds.> followed by a'recall period ‘of 120 seconds. -
The booklets vere distributed:in-an ‘order which eystematically
alternuted: betweeri' the four -experimental ‘1ists. Hovwever, ' -
because::of the nature .of ‘the’ planned’ analysis of’ the results’ -
approximately tvice as ‘many C list bdoklets as NC list booklets
were distributed. 241




| The Ss were 116 undergraduate students at Millersville
| State College. 'The data were collected in three separate .
' classroom groups with the result that 40 NC 1list booklets l »
were completed while 76 C 1ist booklets were completed. - The .
Ss turned out to be predominantly male, with only a few fe-
-mlee 1n each condition. : . :
Reeults
.. The resulte deacribed hero were pooled over the two .
separate experimental lists of each type because they were
found to be quite equivalent. - Additionally, the data: on;the-
amount recalled- do not include extra-1list intrusions or .- .
- duplications of recalled items as words correctly recalled -
since analyses. lncluding these types of errors ehow the same:
outcome. ey N C e i

e ‘ e

t The mean number of practiee lia: 1teme recalled was broken
lown into those for the groups who; later received the C -and .

- NC experimental 1lists. .These data. are shown in Table ‘1. . -‘rhe-
groups did not differ in the amount of material recalled from .
the practice 1list, F (1,114) = 3.71, % ».05. : The mean' number ..
of words recalled from the two typegof. experimental: lists is:
also shown in Table 1. The analysis showed .that, overall,
significantly more words were recalled from the C lists then
from the NC lists, F (1, 114) = 30.31, p<.001, thereby - = ©
replicetlng the resulte of previous atudies.

oo ,'.,.( - 5 " [P ," Lo ‘ ‘,

" The. next btep was to break the: c lisr det:a down into that .
for.Ss. who shaved a significant degree .of category clustering in { 1
recall and that, for. Ss vhose clustering did not:exceed the a- . :
mount which could .be expected. on the basis:of chance. . Each.§ -
was classified as a "clusterer" or a "non-clusterer!' by: deter-
mining whether, given the number of words vhich he recalled:

- from each of the categories,. the total number .of units; of.'ux.".* :
stimulus category repetition (SCR) observed in his protocol . ! =
was.significantly different from that which would be expected:: !
on the basis of chance. . The procedure for this. was described: - ’
by Puff (1963). Those 45 Ss whose observed clustering ‘levels
had cbence probability values of less than .05 were designated I

"elusterers" while thoge whose .observed clustering did not
exceed 05 under this wull hypothesis were .con:idered to be: :.
non—clusterere :-Table 1 .shows the breakdown of-C iist dnte g ]
for thele ;EWO. lub-gtoupe from thet li.ut. hondener e

PO

\

The eomoerieon of the mmber of praetice llot 1tena re- -
called by the NC..1ist Ss, the C list Ss vho were mignificant.,
clusterers,: and, the: C Tist Ss who.were not significant clusterers
once again revealed no.significant.differsnces P-(2,113): w:i’

1 1.99, p>.10, - However, the .analysis jof.the number ofuexperi- th
; ‘mental list. items. recalled by each of: these three groups did n
indicate. the. presence of significane:.variation,:: P (2,113) =
15.89, p<.001. Post hoc.comparisons: by the Scheffé method: atli,
. revegled that, both. of the. C -11st gooups:("clusterers” -and . o

"non~clusterers"). recalled significantly. (p¢ J)Ol) ‘Hore; Words; -
.. 3“4;.3 Tyl T
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than did the NC 1list Ss, and that there were no significant
differences (p<.05) in the number of words recalled from the
C 1ist by the "clusterers' and "nmon-clusterers'.

Discussion

These results seem to indicate that the high degree of
recall from C 1ists, as opposed to NC lists, 1is not easily
attributable to the occurrence of category clustering with
this type of material. Even those Ss whose clustering did not
exceed a chance level recalled significantly more words from
the C 1ist than were recalled from the NC 1ist. Still further
evidence for the lack of critical role in recall for organi-
zation 1in the form of clustering is provided by the obser-
vation that the 'clusterers" did not recall any more from the
C 1ist than did the "non-clusterers". These results thus offer
no support for the theoretical view that the amount &hat can be
remembered is dependent upon the degree of clustering imposed
at the time of recall.

It therefore appears that the general superiority of C 1list
recall must involve some explanation other than clustering on
the basis of broad conceptual categories at the time of ‘output.
This conclusion agrees, for instance, with Cofer's::(1967) view
that C 1ist recall is augmerted because of a hipher 1level of
interitem agssociative strength vhich increases the memorability

" of ‘these ‘stimuli, rather than because of organization based upon
" i:category.:labels’:--In.the view. proposed by Wood and Underwood,

the greater recall from C lists is attributable to the occurrence
of commion implicit associative responses which result, via '
backward associations, in an increased frequency of elicitation
of ‘the ‘representational responses for ‘the individual gtimilus
words. Furthermore, this facilitation, or priming, 1is assumed

to occur at the time the material is being studied, -and brio_r: to-

the time that it is recalled. Thus there are some viable

alternatives to the explanation of the augmented recall with C

lists 1in terms of categorical organization at the time of output.
. D e i} e I

.

Finally, it should be noted that a recent study by Thompson,
Hamlin, and Roenker (1972) has shown evidence contrary to the
results of the present experiment. In their study high
clusterers" recalled more words than "low clusterers". Some
of the kinds of methodological differences which might be in-
volved in the discrepant results include the fact that they did
not employ a practice 118t to demonstrate that "high" and "low
clusterers" wvere equivalent in basic ability; they used an index
of clustering which did not provide exact probabilities; their
lists comprised more categories and items per category; and

their subjects were "primed" for the use of the categories. These

discrepant findings indicate the need for furtherresearch to
isolate which of the procedural variations might be responsible,
For the time being Thompson, Hamlin, and Roenker's findings
suggest a degree of caution in generalizing too broadly from

the results of Experiment 1. :
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Experiment 2: An Investigation of Two Forms
of Organization in n free Recall

L om

Purpose

The organizational phenomenon of clustering, or the
grouping of categorically related vords in free recall, has
beer videly investigated since_ the original work by Bousfield
in 1953, Similarly, the study of subjective organization, or
the tendency of subjects to develop a relatively fixed order
of ‘recall across successive trials, has generated a great deal
of interest and reséarch since Tulving's work in 1962. A re-
view by Shuell (1970) provides some indication of the scope
and extent of investigation of ‘these forms’ of organizarion.

Both of these forms. of organization have to do with the
ordering of responses in free recall, and both are postulated
to be determinante of the amount of material that can be
remembered. Thus it is surprising that there has been almost
no direct comparative research and theorizing concerning the
two types of organization. With the exception of some ex- .
ploratory work by Mandler (1969), Roberts (1968), and Quaintance
and Shapiro (1970) the study of clustering and subjective, or
intertrial, organization haa reuained almost entirely separate.

Perhapa one of the reaeona 'dhy the lines of investigation
have proceeded aeparately liea in the definition of subjective
organization.  In his original paper on this’ phenomenon . .
Tulving talked strictly in terms of subjective organization
rather than using the designation of intertrial, organization.
He chose this. terminology because of the "unrelated“ nature
of his atinmlua vords.  While it is of considerable intereat
that such’ organizat',lon will develop even with unrelated words.
thia particular kind of stimulus naterial ia not. a neceaoary
part’ of the Operational definition. 'l'hie form of organization
refere. most aimply, to agreement 'in the order 4n which the’

.1tems are recalled on succéssive trials. (1.e., to intertrial '
) repetition). lf thia nore generic view is adopted it is poaei-

ble’ to meaaure this type of organization even for, related, or
categorized, worda. Both cluatering and aubjective organi-’
zation can. then be" detarnined in'recall ‘of the same nater:lale.
This leavea the problem, however, of finding a type of acore,
or scale of neaeurement, which will’ allow a neaningful. direct.
compariaon between the'two typea of organization. 1f that
can be aoeomplished then it is poaaible 'to, deal with queetions
about’ how the’ forna of organization may interact with each, .
other, which type is more readily adopted by aubjecte, ctc.
The purpoae of the preaent experinent vaa to explore aone of
these rqueat:loua. -
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i Results

Methot . oo oo T

The stimulus materials were two lists of 18 words. One ] :
of the lists vas categorized (C list). This list couprised
8ix words drawn from the taxonomic categories of aniuels. v
vegetables, ani o ccugations in the Cohen, Bousfield, and }

Whitmarsh (1957) norms. The other list was non-cetegor:lzed
(NC 1ist), or unrelated, in the sense that no obvious cate’
gorical relationahipo were intentionally built into it. The

C and NC 11ists vere matched on Thorndi.ke-Lorge (19610) frequency
of occurrence and mean nunber of syllables per word,” Five ran-
domized orders of presentation of’ both lists were used. . The
subjects were given standard inetructi.ons ;or free recall, and
the words were presented by means of an automatic slide- t
projeéctor at the rate of one every 2.5 seconds, with a period
of 60 seconds being alloved for recall. Data for 15 presentationl i
recall trials’ vere obtained froo all subjecto. " Fifteen male .
undergraduate students’ at Franklin and Marshall Conege were
presented with each 1ist. ~ They, vere aooigned to listo in an
alternating faehion on order of appearance at the laboratory. .

AN B SR :»s;, i

e s

As expected on the basio of other research, the anal.yois of !
the number " of words recalled ‘indicated-'that significantly more -
words vere remenbered correctly from the C.list than from the
NC liot, F Q, 28) =9, i, p_< 01, Furtheroore, the non=signifi-
cant type of list x trials interaction indicated that” the
superiority was mointained unifomly acrou trialo. F<1.

Both cluotering and intertricl (oubjective) organization '.',
ocoreo vere found for the recall of the ¢ liot. Only inter- :
trial organiution could be scored for the NC 1ist. Obaerved ] ;
amounte of both typeo of orgoniution vere then expressed as

pcrcentoge of the mxiuum poooible amounto. ‘ 'l'hio was done
separately: for each subject and’ the maximum poooible ‘values are
a function of the’ specific patmters of his- recall sequence or
eequonceo.. "The pean percentage ocoreo orc shown 1in Table 2. It
can’ be seen’ that the dogrcc of cluoteri.ng in the recall. of thc,
C ldet'is otrikingly grester than the degree of intertrial =
orgonintiou iopooed 4n the ‘recall of this same uteriol.. It .
can’ be seen thnt cluotcriug began at i about, 40% and’ thon rapidly
approached the mxinun poooible ooouut u;\ile the obocmd ‘

...... .- i

possible anount. An aualyois of 'the. arcoin trouofomd valuea -
of theie’ duta, and ex: luding the cluotering reoulto for the C
fi.rot trials’ oince 1ITR scores’ cannot be detcrni.ned until tho
second trial, ‘shoved tht the degree’ of ‘clustering vas .~ 1
sZgnificantly higher than that of intertrial organiution,

F (1,14) = 25.38, p<.001, The interaction of type of orgoni- '
‘zation x trials vas not significant, F (13, 182) = 1,34, p>.05
perhaps because the first trial clustering data had to be ex- -
cluded, Another striking feature of the data shown in Table 2
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is that the degree of intertrial organization imposed in the
recall of the C and NC 1ists is eo similar. The comparison

of these data after arcsin transformation revealed no signifi-
cant variation due to type of stimulus list, F<l, and the type
of 1ist x trials interaction was not a:lgnificant, F (13,364) =
1,62, p>.05.

The more common procedure of expressing observed organi-
zation as a deviation from the amount expected on the basis of
chance was also employed: in this study. The formulas for the
expected amounts of both types of organization were taken from
Bousfield and Bousfield (1966). Mean values of these deviation
scores are shown in Table 3. It can be seen that the pattern of
results is just about the same as that observed with the ratio
scores, with the exception that in this case the first trial
clustering rerults are reduced to the same level as those for
intertrial organization. 1In the course of this work it was.
discovered that the maximum possible 0-E deviation is much
greater for ITR than'is true for SCR. In other words, the two
0~E scales have different end-points so that 0-E (ITR) scores
can get larger than O-E (SCR) scores can. .In light of this,
the use of 0-E deviation scores would not seem to be a very
appropriate way to compare the two types of organization. Thus,
rather than placing any emphasis upon the slight discrepancy
in results when using the :ratio and 0-E scores, the O-E score
data were viewed as being less interpretable, but as generally
supporting the conclusions to be derived from the ratio score
comparisons.

A final analysis was performed to compare the C and NC
lists in terms of the variability in the composition of the ITR
units across trials, in order to determine the extent to which
the subjects used the same or different ITR units across trials.
A score was found for each subject by dividing the number of
different observed ITR units (i.e., repeated pairs of words)
which appeared in all of his protocols by the total number of
his observed ITR units. -The resulting mean values were .13 for
the C 1ist and .14 for the NC list. The application of White's
Rank-Test yielded I = 213.5 (n; = n2 = 15), p>.05. Thus,

. neither type of stimulus material led to a greater tendency

for the consistent or repeated use of the same specific ITR
unit pairs.

-

A Second Studz

’

Since the findings of this study are somewhat limited be-
cause of the single set of stimulus materials, a second study
vas undertaken. The second study involved only C lists, but
the strength, or potency, of the categories was varied. The
lists comprised ten words in each of three categories, and
each 1ist was presented to a group of 14 subjects for a total
of 15 trials. The nean frequency of elicitation of the category
name by the category members according to the Cohen et al. norms
was 28.7 for the "high" strength category list and 4.9 for the
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"low" strength 1list. The results are shown in Table 4. It can
be seen that, once again, the degree of clustering is substanti-
ally greater than that of intertrial organization, with virtually
no' influence being exerted by the strength of the categories.

Discussion

The results thus demonstrated a striking difference in the
degree to which the two forms of organization were found in
recall. The subjects-employed organization in the form of
relatively -gross conceptual clusters to a much greater extent

. _than they developed a fixed sequential ordering across trials.
This is interpreted as reflecting the fact that the categorical

relationships upon. which clustering is based are seemingly more
obvious than the assorted kinds of associastions or relationships
upon vhich units of subjective organization are based. That is,
clustering.can be assuméd to be the result of the detection and
utilization of a single common mediating response, or at most, a
few common mediators .(¢.g., Bousfield, Steward, & Cowan, 1964).
In contrast to this, the best evidence about the bases upon which
ITR units ‘are formed suggests that these may vary considerably
even for the same subject (Abramceyk & Bousfield, 1967;
Bousfield '& Abramcezyk, 1966). In other words, one unit might
be formed on the basis of some idiosyncratic past experience,
another on thebasis of input contiguity, another on the basis of
word length, etc. Thus, in order for subjects to impose com-
parable degrees of the two forms of organization it would be ex-
pected that they would have to engage in a greater amount and
variety of mediating activities in the case of intertrial”
organization.
Another of the important results of this study is that the
degree of subjective organization found in.recall from the C
and NC 1ists was virtually identical. The two kinds of 1lists
were also quite equivalent in the variability in the composition
of ITR units from triael to trial. These results strongly suggest
that the two forms of organization are at least relatively:
independent. The occurrence of a great deal of clustering did
not lead to any reduction in the amount of subjective organi-
zation as compared to that found with the NC list where there
was not clustering. These results thus do not agree with -
Tulving's (1962a)speculation that items occurring in clustars
have no fixed order and should therefore attenuate the amount
of intertrial organ:l.zat:lon which depends upon just such a fixed
order of recall.

The results of the second study suggést some generality for
these conclusiong, but there are other conditions under which
different results might be found. For example, Mandler (1969)
has found that some subjects do employ a great deal of serisl
ordering in recall of C lists when an incremental sethod of
presentatbn is used. The incremental method involves presen-
tation of only a single word on each trial, and under these
circumstances some subjects seriate their recall in accord
with the order of input. Mandler reports that this reduces
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the degree of clustering. It might also be expected that
since ITR is a "pair-wise" measure, the presentation of

categorically related pairs of words, vhich would serve

to cluster in recall, would serve to actually augment the
degree of ITR. Similarly, it might be expected that with
very large, broad categories, ordering within categories
would become crucial and the degree of ITR might again be
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: E:gperiment 3 Free 'Recel.l"ﬁith, Ser':'lel.and Siimtltmeous B
R ] Presentation of Categorized Word-uuts
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Lo Only a smll part of the data on human learning and memory
performance has been collected under.conditions where the sub- .
ject has been given all of the items for sinmultaneous study.
There is some evidence, however, that performance 1s facilitated

o by the simultaneous .study method 'in comparison with the tra- '
ditional serial method where the items are ‘presented one-at-a-
time. Greater recall after simultaneous study has been ob-
served 1in one or more conditions of studies .by Bower, Clark,
Lesgold, and Winzenz (1969), Foote and Pollio (1970), and
Winograd, Conn, and Rand (1971), as well as by comparing the
results of Puff .and Bousfield (1967) with -those by Bousfield.
Puff, and Cowan:(1964). On the . other hand, while there are -
apparently no cases wvhere:the serial method vas found to be
more advantageous, .equivalent results for the two methods have
been found in: one -or more conditions of experiments by Poote
and Pollio, Heimer and Tatz (1970), and by Winograd et al.. '

..Thus, the simultaneous method seems more advantageous. s in i .o

- sone; cases, ‘but not :always. The delineation of the factors:

involved in determining whether the. a:lmltaneous method w:l.ll

be superior or not has hardly begun. - : .

V...,.m‘...4‘.4-\,_.._..,..._?..,_V..M,,
PR
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The .explanation of -the superiority of the simultaneous

rethod, - when -it: 1s observed, is typically (see Bower et al. s
: 1969; . l’oote :& Pollio, 1970)that::this type of presentation - . .-

- should lead to a greater. degree of organizstion being 1lposedf:’-"~
: upon the material by the subject. - That is, the simultaneous - -:
method affords a greater opportunity for the detection of any
structure (associations, concepts, categories, etc.) irthe . ...
material which the subject can use as a basis for orgenizing
it the material.:.Facilitation of recall with the simultaneous
: presentation should then follow :£rom the -greater degree of
T organization which can be: developed vith that method. One .
difficulty in evaluating this hypothesis is .that the organi- : -
zation of recall has:not been systemstically investigated im -
the existing studies comparing the two kinds of methods. -
Furthermore, as.indicated earlier, ‘the.simultaneous method .. - |
has not elveye been iound to be: superior. RS SRR TS P IR

RN CEEL D T R

T

I the preaent reeearchntwo further ltudiea were con- P
ducted. to determine:.the influence of serial and simultaneous
study method upon.the amount. of imaterial: that can:be re- . . -
membered and upon the two different kinds of organisation,

clutering.on the basis of:conceptual categories, and: eubjective
organization. ' These studies explored the iunportance. of the
kind of temporal. equation between the two: method-.u- RTTRAE
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In most previous research the actual exposure time per item
has been greater in the simultaneous condition than in the
serial presentation condition. For example, 1 a stimulus list
of 10 words is used, and if they are presented for a period of
20 seconds in the aimltaneous condition, the average exposure
time per item 1s 2 seconds. The standard procedure for the
serial condition is to present the items at a 2 second rate.
Because of the mechanical characteristics of equipment like
slide projectors snd memory drums some time is required to change
from one stimulus. to.the next. Therefore, the average time that
a stimulus is ‘actually exposed for study 'is eomething less’ than

.2 seconds with the serial presentation, Thus, it 1s possible

that the superiority of :the simultaneous. method oimply re-
flects an advantage 1n actual expoaure xtine. :
Expooure t:l.ne has not previously been controlled, pre-
sumably on the assumptlon that average exposure time 1e not
as important: to:-control as is .total groceesing time. -
Processing time refers to the amount of time' available for. -
postulated processes like perceptual registration; recdgnltlon.
discrimination, rehearsal,: organization, etc. Equating the two
methods on: the basis of sverage ‘total.processing time makes tho
assumption that subjecta can: engage«in .these . proceuea Just ‘as -
effectively: during the 1nterot1mlus interval as during the
actual exposure of tlie stimuli.: In light of-the €act that if the
two methods are equated :on the basis of exposure time then: the "
serial method involves a:greater "amount of proceu:l.ng ti.ne, .oot
previous studies have controlled :processing time. = "'yl

Because of: the possibility: that quite different: results
might be obtained, the present: studies: conporod the two methods
under ;both types :of temporal equation,: Total exposure' time wao
controlled in the first -study wh:l.le total proceosing tine was'
conttolled 1n: t:ho oeoond otudy. o ot G
Hethod’of the Fit!t lt ! P A RIS
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Plfteen st:l.nuluo l:l.cto comprising three taxonomic categories
of 10 words each were .constructed by drawing from'a pool of six
categories. In forming the lists, 'each:-category was vsed ' °°
approximately . the same nunber of ‘times: and appeared together
in the 'sape 1ist with every other: category approximately.
equally often. - The words in the categories were dtm fro- wled
the middle:cultural frequency levels of the Cohem,: . w.rsi.i¥ui”
Bousfield, and Whitmarsh::(1957) norms. .The: cotegorioo wore
animals, clothes. furniture, occupations, vepetables, and
veapons.: §ix randomtzed orders' of: pteoentation were’ prepured
for each:liet.:: Thus, each input. sequence 'contained o ehonco SER
degree of: group:l.ng of wotdo from the un catogory. SRR

il T IR PR o fain B o

+The oau ltimuluo llato were: prooented by oerlal“ ‘and:°

s:lmlltaneouo methods,' In: the serisl-condition,  the words -7

vere presented successively by means of:a el:lde-projoc‘tof’-‘»f ekl
obtained from Lehigh Valley Electronics. This apparatus is
essentially a Kodak Carousel projector modified so that an
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internal shutter can be controlled by automatic timing equip-
ment. Each word was exposed for 2 seconds of study, and the
: interval between successive words was approximately one
P second ({.e., the total "change time" was 32.5 seconds in-
| stead of 30.0). In the stmultaneous condition, all of the
items were simultaneously available for study. They were
presented by means of an American Optical Company overhead
projector vhich was also controlled by automatic timers.
The words appeared in a single column in the center of the
screen, and they were exposed for a 60 second study period.
The 60 second period in the simultaneous condition affords an
average exposure of 2 seconds per word so that the time that
~ the items vere presented for study in the two conditions wase
; equal.

All subjects were tested individually and were given

: standard instructions for multitrial.free recall. . Briefly, .

S they were told about.the mode of .presentation, and- that their
task would be to. write as many. words as they could:remember --
w in any order in which they couid remember them. They were

1 - given recall periods of 2 minutes, and a total of 12 trials was
administered .

i,
i

| - The subjects vere 30 undergraduate sunner-achool atudenta
- .at Millersville State College who were paid for their services.:
..They were assigned alternately: to conditions on order of’ B
. appearance at the laboratory. . Vi

7

; 1
PR |

Reaults of the Pirat Study B f- C .,.-:w.'
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| -+ The mean mmber of uords 1ecalled correctly in each
’ - condition is-shown in Table 5 as. a function of trials.. These
data were analyzed with:conditions as a between-subjects .
- variable and trials as within-subjects. - The analysis indi-
cated that while the serial method:led to somewhat higher recall’
-, scores, the overall difference was not significant, P:(1,28)<1.0,
K and the relationahip between the scores for the two conditions
did not change across trials, F (11,308) = 1.44, P>, 05, In-
spection of the values in Table 5, however, shows that recall
- ' vith the serial method was consistently greater during the
early trials, Individual tests on each of the first three trials
wvere performed because of the rather obvious celing effect after
. a very fev trials. Howaver, none of these tests reached the
! l‘z\ .05 level of significance.

;
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The tendency of the subjects to cluster related items to-
gsther in recall was also examined. As usual, this type of
organization was measured in units of stimulus category
repetition (SCR), a unit of which was scored each time a
vord from any category was immediately followed in recall by
another word from the same category. The amount of SCR ‘
expected by chance, E(SCR), was determined by the method described ‘
by Bousfield and Bousfield (1966). The two conditions were then |
compared in terms of the amount of observed clustering in excess \
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v‘“'Hethod for t:he Second Study

of the chance expectation, 0-E(SCR). Mean O0-E(SCR) scores

are shown in Table 5. Inspection of these s:ores whows that
thogse with the serial method are initially higher, but that there
is a cross-over after 5 trials. However, the analysis of thesc
scores showed the same pattern as for words-recalled=--no
significant effects except for the increase over trials. The
result for study conditions was F (1,28)<1l; that for trials

wvas F (11,308) = 73.29, p<.001; and that for the interaction
was F (11,308)<l,

Thus, somewhat surprisingly, the different types of
presentation, or study conditions, had no effects upon amount
of recall or upon either of the two types of measured organi-
zation. However, the various scores with the serial presen-
tation were obsérved to be greater rather consistently. It
is important to remember that while the actual duration of the
exposure of the itcms was the eame in the" two conditions, the
total duration of ‘the input phagse of a ‘trial vas longer in the
serial condition because of the extra ‘time between stimuli.

It seems very possible that subjects make effective use of the

. time’ betwéen stimuli for rehearsal. In other words, it is

clear that the actual proceseing time was greater in the serial

* . condition. -Thus, it-ms~concluded that whatever: advantage the

simultaneous method might have in terms of efficiency of e
processing, it was not oufficiently great to ‘overcome the serial

: conditon's advantage in amount of processing time. Accordingly.
""in the next’ experinent -equal amonnts of proceeeing tine wvere
arranged for the two conditiona. ,

P

[ l ' o B ~‘\ - A

0.0 The second study" involved the same stimulug materials,

B eppnratus. inotructiona. etc. The only changc in the’ procedure ,
© -was that:in -this case duratione ‘of the complete stimulis “input .

- phases of the two conditione were muhed. , The tonporal inter-

vals in the serial condition were the same ‘as those in the first
study~-2 seconds exposure per word and approxinately one. locond
between words, which sums to an acutal total duration.of 92.5 "
seconds. Here, the input phase of the simultaneous condition
was increased to the same total duration by giving a 92.5

second exposure of the 1list. Thirty additional subjects were
recruited from the same source.

Results of the Second Study

The results obtained under these conditions showed precisely
the same pattern as those in the first study. The data for each
of the performance meagures are shown in Table 6. As before,
there were no significant differences between the study conditions
in terms of number of words recalled, 0-E(SCR) scores, or
0-E(ITR) scores (F<l in each case). Furthermore, practice had
no differential effact on the two conditions, though the increase
in all scores with practice trials was highly significant.
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The resul.ts of the two studies failed to ahow any oumiority
of performance wi.th the_simultaneous: net:hod regardless-of -
whether exposure or proceasing time was controlled. : This 19
especially surprising for the case where total:processing. tiu
wvas controlled .(i.e,, :in the second study) because:this is the
vay in vhich previous cxper:lmenta, some of which found pooitive
resulta. were: conducted. ; Cnne,

‘l'heu ruulto ulustuto onee againe thnt the simltaneous
method 1s not invariably superior to.the serial method.::
mportnnt quution still remains one of : undouunding vhat
additional features of the study.conditions.determine - - : ..
vhether or not the simultaneous -method will:sugment rperfor= .
mance. - Several !utures .of .the present experiments .may-have '
been. inpornnt in. nin:l.-i.:ing the differences bctueon the o
mthoa'c o |r~ wo . I AL B TR PRI S Sty TR & £ L

VY St

In the first place, it uppura that: the preunt tuk iru
an easy.ons. - Overall, the:subjects in both conditions of both
experiunto were.able.to remember ‘at least 75% of the material -
by, the third. puetice trial.  ‘However,:the improvement in.re-.i:
call .kaich practice Was. highly significant so _an absolute -ceiling
vwas -not. reached during :the early trials, ‘and-it ;would ‘have: bun o
quite. pouibh to .observe a differastial .effect :under these
circumstances. if. it was a robust ons. ' Still, it seems that lny
potcntial advantagu of the. simultaneous . uthod my be ninm:od‘

where thc tapk is othorvtu -an eaoy ON@o:{oivnile o L Bl

b b . baam ot Dt l'H B O 1T TS DR

Perhap (the nature of. tthe atinulus materials - cl.so ‘helped to
mininize tho,iugutudo of the effect. - The materials presented
here . coppriud .thres broad, and.- vory:obvioua .conceptusl clte- '
gories..: One. of .the factors which Puff .and Bousfield (1967):..
thought. . .should .1ead .to,.superiority of.the simultaneous uthod @
vas that it afforded the . .opportunity. to, ddtect .various. kinds -
of rehg:_i,ouh;pa -among -the words, presunmsbly by allowing: s to
scan in varying directions,.etc.:::It: vas assumed that. tho
detoction -of, . such uhtionlhipo. uaociat:im. ‘would -,
facilitate the formation of highcr-ordor organizational un:lto. '
It seems quite possible that incrassed opportunities for detec-
tion of word-relatedness provided by the sizultaneous methods
vas of little benefit in the present situation where the re-
latedness of the words was made very obvious. Some support for
this interpretation is provided by the fact that the two methods
led to the same amount of organization (which should reflect the
formation of higher-order memory units).

According to this reasoning, then, the relative degree of
influence of the method of presentation may depend upon the
difficulty of detecting essential relationships in the material
which will augment the formation of higher-order memory units.
This suggests that Puff and Bousfield may have observed a large

29,
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effect because they studied the recall of a word list involving
a minimal number of normative relationships. The materials used

~"by Bower, Clark, Lesgold'and Winzenz (1969) employed 1ists that

were hierarchically organized across four levels., ‘It seems .
quite possible:that, while this kind of list structure may be
very.beneficial "in augmenting recall, it ‘may also require - -
finer discrimination at the time of stimulus preeentetion

than idoes the detection of several very broad conceptual *
categories like those employed here. One study which may:: '
not be consistent with this tentative interpretation is that

by Heimer and Tats (1970). - They:studiéd the learning of liste
of CVC nonsense eyueblee which should certeiniy embody a - -
minimum number of :associstions and; according ‘to ‘the present
reasoning, would therefore be: expeeted to shovw'a aubetentiel -
effect of the.method ‘of: preeentetion. However, ‘such an' "'
effect :was :not observed. "It is possible, ‘of ‘course; ‘that -+
nonsense materials beheve differently - from words, - but 18 ie
also clear that the present interpretation of the data must -
be regerded onl.y as tentative.

N 3 Y N S Sy
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i 'Another feetor which lley be involved in the diecrepent i
results of the different studies may be:the ‘precise nature of
the configuration in vhich the etimuli are presented. 'I'he tvo'

;studies -reported -here and.the ore by:Heimer and Tatz all ‘en-:

ployed:a columnar .configuration for simultaneous : ‘presentation;
These are the:instances in which no differences were obsérved.
In contmst, ‘the ‘studies which found' the simultaneous’ ‘method to -
'be ‘superior utilized :quite different : errengenente‘.‘*""l’uff ‘and -
Bousfield used a circular array:based upon tvo ‘concentric circles
with the words lettered in such a way as to minimize the ease
with which ‘they ‘could ‘be easily read in:eithér a clockwise ‘or
counterclockwise direction. : Somewhat' eimilerly. ‘Bower’, Chrk =
Lesgold, ‘and -Winzenz:used ‘a ‘hierdrchical arrangement ‘of the ”
items. "It seens quite" poseibl.e that, as propoeed ‘by ‘Hedmer -

and Tate, -the 'subjects :scan ‘the ‘oinulteneoue material’ eerieny
vhen:it 1s presented:in a ‘column. " This would ‘make 'the gi=-
multaneous -presentation effectively identical’‘to the: eeriel
presentation and would, of course, ‘tend to" niuimize ‘the per-
foruence diecrepency betveen ‘the nonioeuy difterent couditione.
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- not 4m.the: ntudygby Shnpiro and: Bell.: 't bar  heodanos

" ABACBCBAC;, It'is:/a! symstemstically alternating: (Al.l')uc- » lf?»v "-:

B paol dnli g eUmInATLA A Lagnii T _"':! o
EEE lo., An; uvutiption of Hnogz ‘Performance -
With Three Types ‘'6f Presentation sogueneeo
and and Seven | Huautu of Otgauiution
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Studin of 1nput orgmint ion: (10) effeeta 1n froe recall
have moat typically. compared the influence upon amount recalled
and conceptual, clustering of what have been .called blocked (BLK)
and random .(RND) arrangements. .of the: same categorized word-list. -
In the BLK arrangement all of the items from one .category,-or . -
concept, ‘are presented before any instances of another category .
appear, and. so.on.' Thus, the BLK:list.'is coapletely organized in:
terns. of .the normative: and: experimenter-defined categories.: ' The .
RND list;, on. the other ‘hand,  is- generated: by randomizing: in- .
stances: of the; different. categories, but: most often the: pro- - -
cedure alpo. 4Ancludes .the restriction that no word canide .. e
imnediately: followed: by another instance’ of the: same: utegory.-
The usual.BND .list,  therefore,: eonprian ai.zero: degree of. -
organization. in terms .of: maute lucceuion of: wordoufron tho
sane c.t.goty. 3:\ ¥ Telid 1‘7_!!_7-': O S A 4 ” id ':"-,-f t.‘r,- ,‘ KRN iy

v
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Conmr_i_o,om of .performance with theseitwo types. of. 1nput;-se-
quences: have shown that. the BLK arrangement virtually always: .
leads: to greater clustering of itema. from: the: same category::. :
in rqull. -, However,: .the.amount: of material recalled has: been PR
found to; be, augmented: :by:the BLK: prasentation: in' some. cases: - i
(0.8es: Cole,: Frankel. & Sharp, 19713 D'Agostino, 1969;::: . i..
Weingartner,: 1964),. but not:in other studies: (e.g:.;" Elues U
& Wright,:-1970;. Foote & l'ol.l.to. 19703 Yonhinu, Hocl.y & il
sh.pup.«.uu)» Arfbus sulunis swoloi duowruowiy Sl s o

PNCY g0nEY Jl" ’; u i‘a-*-"l'"“;r._-:‘ S RIT LA ®
Other degreu. or lmh. of I0 have aho been 1nveatigated.
These have: been: specified according to!the number: of: category:
repetitions. (1.e:, instances. of: immediate.succession:of:words. =«
from the same category), average:distance: betwaen wordsifrom tho v
same category,; or:number; of:words.from. other categories inter=i: i :
vening. between:words; from the same category (Mayzner:&: 'l‘ruult. i
1961;,. Ghum 19693 Puff, :1966;; and: Shapiro: & Ball,:1971).
Anount recalled varied;as:a;function of degree:of:10:in:the: .; ic*
studies by Glanser and; by: Puff, and:with: high: strength: pun o
(though not: with: low). in the- study byjl‘hyznor and ‘rruul.t.J

J““‘J.v. :’ ““““ HI B Dbe] TN P00 B ‘ "'""3 J‘ ST 1 T 56T PO
»Whﬂc- the; pmlo\m studies have: cov-ud ‘&t hirly bro.d B
ungo of 10 levels, one:type of manipulation: of IO hes' mot o
been 1nvutigatcd. A BLK arrangement of: three: itens:from. uch‘»'l"'ir:
of three categories can be répresented.by the sequence
AAMBBBCCC, whereas a' possible:RND. arrangement :mightibe: i

quence:like ABCABCABC which has not:yet:beéen! studied::)The :
question: thus.arises.as to vhether performance: with: thmu.'l'v
list would be expscted to be more similar to that with the RND
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or the BLK lists. Alternative predictions seem to follow from

different: :theoretical views of the. inportant factors involved

in:the: exphution of IO ef!octt"
i e L AR xs /

Sweral. theoretical views of 10 ef!ects hnve emphasized the
basic importance of the degree of proximity of members of the
same category (e.g., D'Agostino, 1969; Glanzer, 1969; Puff,' 1966;-
Wallace, 1970, and Vood & Underwood, 1967). The consideration
of the .proximity .of relited items. ludl to the: expecution of
equivalent: performance with :ths ALT and RND leqmeu, with both
of these being inferior .to the:BLK :sequence. - In-the example -1ist’
of three iters from:each of three ‘categories, 'the avérage dis=- '
tance -between successive words from the ‘same category is 0 '@ o
intervening ‘items:with ‘the BLK 1list, :2:items  with:'the =‘AL'1’ 1isty
and ‘1.5..1tens ‘for: .the 'specific RND :1list’ given, but’ &n' average: of -
1.87. items -overi;all-possible RND:1iste of:'this type:: The | une e
expectation: is-reached when 10 is; specified 'in terms' of the - -\:'.:-:.
number of; stinulus ‘category repetitions:(SCRe) 1in the ‘dnput -~
order. A .8CR:is ‘scored each: time ‘a word: from any category :ll’--"f' S
inmediately: followed in ‘the:list: by: ahother: word: from: the same '
category.: - Thus,: ‘the: BLK: 11st represents the’ maximum poi-:lblo' £
nuaber .0f; SCRsy»'orF: 6 in"this case,: while the RND and ALT ge- "'
quences both 1nvo].ve 0 SCRs, or the minimum possible number, i

- - -On:the other: hand;: the ALT-1list does:involve'a resdily: -
apparent sequential:pattern. :: Thus, -thers' ssams ito'be a’ diun-
sion of ‘sequential:structure: along: which the' BLK and/ALT: liste
are essentially: similar,  and both cu‘lupcrior to'the: RND nst. :
This dimension:will be: referred: to' &s wsquential: co-phxity, SRR
merely to distinguish:it:from'the basic: catogoriun structure °
of the list:i:iThis structure: can'be spetified’ somevhat ob=i"::" f'i-‘j
jectively,: and:iat leastipartly 'indepandently of 'the proxinmity “’
dimension, through the use of a descriptive coding (information) -
lyatu ohihr to that described by Payno (1966a, 1966b').

GRS arvizt oad sple sved 01 o ,_';v_;:,'-)a P EENE SAJR S § OLAR VI L8

Br:l.ofly,;in Paynn'- work with: binary ‘and’ ternary: digtta, PROUT

the coded forn:of: & ssquence vasibased: upon' the abstraction' ¢ 'f v ‘f :

repeated. elements' or seties: of slements. Applying:a I:uicun.y7 e
sinilar..coding scheme to' the:sane: 9-word:list’ oulplc would: ot
ultimately yield: codes of:(A)3: (8)2: (C)3 for: the! BLK: lict'und 9V
(ABC)3 for: the, ALT: 1ist;' but the:best that: could’ be uconpulhed v
for the. particular: cuwh RND: 11t would: be> (A)14 (B)1" (L)l ne
(CB)2 :(A)1: (C)1;: where: the quantity. 1nside’ the: parentheses "= -
represents:the largest possiblé sequential’ unit:which’ 4e:: sixinis)
iomediately repeated, and the number followin3 the: pnronthuu Ls
is the number of repetitions of the unit. Thus, much simpler
codes are:possible.with the/BLK:and ALT:1ists, and'this’suggests,
more generally; that:these: nctmhwo 8 grntor amount 'of ‘i counT

1wy

v
]

potentially: Illlflll. structure, carie R A Lenue) B ET 2 8 }
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List structmi Anformation:is’ postilated: in -mrél thecret-

ical positionsito: play:a major role: in:the: oxplmtion of’ Io
effects 4in:free recall;:-Knowledge about’the structure ofithe ' -
1list is:thought: to: bminpornnt becauu 4¢ ptovﬁhc a’bnio’!or‘ i
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coding the material for storage and/or aids in the development

- of an effective: plan for the retrieval of -items from storage

| (e.g., Bower, Clark, Lesgold:é lﬂnzenz. '1969; Cohen, 1970; ~
Lewis, . 1971;: and Nemn, 1967). ‘To the extent that these =

views imply that subjects may utilize any availeble type of

o structure, it would be expected on this basis that performance

{ with- the ALT and BLK lists: would be sinilar. and both would be

superior ‘to. the. RND liot. U o o

P

e

RN

i Mditionauy, there 13 come evidence that thia kiud of
sequential complexity is an important factor in several
somewhat:different types. of taske:.. ‘' For eumple. it-has been
.found torbe important in-the recall of perceptual stimulus arrays
by Glanzer and:Clark.(1962), and. for 'subjects' judgments of the
complexity of line~segment stimuli by Payne: (1966a). Further- ~
more, a more general role for this kind of complexity in human
memoryx hu ,bun: suggelted by Hﬂhr (1956) and 01¢lﬁ.éld (1956)

;M-] -

I

trte Thun, the buic purpou of chu cxpcr:lunt vas to- detemine
vhether: performance with:the:alternatingiséquence would be'
: similar:to that.of:the random order;:as-expected:on the: ‘basis’ of
5 the: proximity measuies;: or:whether ‘it would be:more sinilar" to

that of -the.blocked: uquencc, u luggemd by the degree of

; aequential ltructure.J R
; A

¥
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Method
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The stimulus materials were those previously used by Puff
(1966). A 1ist ofil15 numbers, randomly’ selected fiom’ ‘those _
between:1 'and:50; was used for practice:” ‘Thesé numbérs were '
presented to’Ss:as Words rather than: nunersls. -Five: undanized
orders:cf presentation of:this list were used. '‘The oxpermental
materials comprised a-list iof 10 words froei - each'of “the’ téxononic
categories’of ‘animals, vegatablu, ‘and occugationa. Thcu 1tm
; were ‘chosén from'the middle:and ‘lower ‘fréquency tesponses’ ‘to” the
- category mu 1n ithe! Cohcn, JBouafield,ﬂmd Whimnh (1957)
noru. £ TR TR TR IRV RN ¥

N Lt < nn KA gy : R N
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'l'he worda werc then arranged 1uto BLK, RND, and ALT sequences.
Fifteen ‘séparate -1iets' of ‘each typé were' propared. In uch ‘of .
the BLK .sequences ‘all of the members of one’ catngory ‘were prc-
sented successively before ‘switching -to thé- ‘next ‘éategory. - ;
The -order: of ‘presenting the categories was countcrbahnced
across -the multiple BLK 1ists, 'ind the: order ‘of 'words vithin )
categories was :randomizéd 1in ‘every case.’ I In ‘the ALT oeduenccs i
words :from different categories were prudﬁtcd ‘in-a regularly
.alternating :pattern, :‘d.e s  words from ‘s ‘given cateégory ‘appur.d’
in every third serial position. The order of rotation ‘through '
categories was counterbalanced across lists. The RND sequences
were constructed by random sampling' with“thd"tutriction that
two words: from the ‘Same’ ungory could ncvor ‘occur 1n“1maduto
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_data_indicated that there was no significant variation enong

Wiy

LA Pt o - B T A R S SH KRR S A - DU BRI S A

A eumery of the everege dietence between words frou the ’
same category, the number of category repetitions, and the - -
simplest possible eequentiel code for each type of eequence ie
uhown dn Table 7..: . . L e o .

'u . i’ . . . Q

All etinulue itens were typed 1n primary type 1n the center
of 3 x 5 inch cards for manual preeentetion. A smll flashing :
light, which was shielded from S's viev. wes ueed to pace the
ptelenutiou. O TR SRR S e . . (n.-» -

The Se were 45 mle end femele underguduete etudente et Co

,.,.M:I.Llerevnle State College who were paid for-their participation.

They were alternately.assigned to one: of the three 1nput se-
quencu 1n order . of eppeerance at -the leboretory. Tei e
R T BTSSR SRS S U BN

¥ An eubjeete were tected 1nd1v1duelly.- The instructions
emphasized that the order of recall was unimportant and that
S:could-write the words:in any order that seemed: easy-or natural
for him. (A single trial with: the. practice list was: edninuttred
first.. ‘This list.was presented at the rate 'of :one item wvery"
2.5. eecnnde. and fe\period of 2 minutes was allowed for-recall.
Then a.single: trial .with one-of tha. arrangements of:/the experi-~-
mental list was conducted. These items were also presented at
a 2.5 second rate, but 3 minutes were allowved for recall.

ISR

Results

4ir Ar [ 3 LY N a Lot 1"-‘."‘;{"'

‘The nunber of puctice net 1tm recened correetly was
analysed ﬂ.ret. . As .shown in Table 8, the mean recall: from the
practice. 1ist vas somavhat: htgher for -the ALT list'.Se than: ‘!or
Ss.1in.the. other two groups.- However, 'the analysis - ‘of :these:" -

the .groups, F (2,42)..=.1,09, . P> 05, -Even smaller: differencu
were observed in térms, of total: Atens ‘produced - (1.e.,: 1uc1ud1ng
1ntrueione end dupucetione) in practice.list recall, Fel,: @
Thus, it vas concluded that there were no important differences.:
among the three gtoupe 1n basic ebuity for thie type of teek.

Voot S
'l'he neeu nunber of e:periuentel net worde receued cor- .'-"..
rectl.y 1e eleo prasented in Table.8: - It can be seen.that the -
mean correct recall -from the RND and. (ALT sequencas wvas v:l.rtueuy-
1dent1c.1 end both .were inferior to that with:the BLK sequence.
The overell mlyue of .these data indicated that this:variation
in recsll scores was .quite eignificant, ‘P..(2,42) =:5.80, p<.0l,:
Onee ege:ln. the .84m8. pattern was: observed vhen:theé enelyeie was:/
based .upon dete 1nc1ud1ng Aintrusions and dupncetione. ' (2,62) =
5 4‘. 2‘.010 e R TRy ._",J’:J,'I.‘-’.:»'"E ot S Wk

v

'~."'.-._ ,!l [T T }"’f"f/_"

'l‘he dqgue ot eonceptuel oryniution‘ of recen' or- the i}
extent to vhich wotde from ithe same.category: were; clustered:
together. after the different kinds of sequences was also 1u- pIEH
vestigated. Observed clustering was specified by the total
number of stimulus category repetitions (SCRs) observed in a
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Tahle 7.

Proxinity leasures and Sequential Codes
for the Three Types of Sequences V'sed in Fxperimeat &

Proximity Measures

Numher of
Average Distance, , Stimulus
Type of Detween Memhers = Caterory Simmlest Passible

SeauenceAyv,hj’,.nf"Catggo;z_ .- Repetitione . Saquential Code

SRR L 2y

Blocked | o g (A)10 (B)10 (€)10

AMtermating =, 7200 U 6 (ameyio

Randon vo.r 1.94% A% (CA)2 (BCAY2 ()1
e ) (A)1 (B)1 (cA)2
erL e b (®)1, (ML (cn)2
B n )11 (A1
AN _ fo0,% (CB)?** 31

* This is the averaze over the 15 separate lists
which were used; the range of values for the
" individual 1i3ts wan 1.85 to 1.96.

** This 1s the code for one of the smecific 1lists used;
others have'even lase simple codes.

a
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Sroup Recall ‘. Recall - - -

. Blocked | "7.40 13,87 R

Alternating 8.47 11,33 ]

Random 7.60 11.33
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s’ s recall protocol. A SCR was scored each time a: word from
any category w8, dlrectly followed in. recall by another word . .
from the same category. S R e A AR S
! ST ‘.‘, 5
Because the valuee of obaetved clustering, O(SCR), vwhlch can
be expeeted on the baeia of chance, .or are even possible at all,
are a function of propertiee of the- recall sequence such. as - . .
total number of words rccalled. number of categories . repreaented
in recall, and the distribution of recalled items across cate-
gories, the proper interpretation of .O(SCR) data requires. that
these other recall, peremetera to be taken into account.: - This': -
le acconpllahed by forming some type of derlved acore, which ex-.
presses 0(SCR) teletive to chance expectatione and/ot naxlnum
possible values.” O S S SR PHEN T PR SOt
Previous studies of input orgenization effects have almost -
exclusively used either a slightly modified form of Bousﬁeld'
(1953) ratio of repetition (RR) or. Bousfield and.Bousfield's.
(1966) 0-E (SCR) devlation score.. .Both measures have tecently
been heevlly ctitlcized by oeveral 1nveet:lgaton (e.g. I ’,
Delrynple-Alford, 1970 ‘Dunn, . 1969, Prankel .§..Cole, 19713 ... . = ¢
Hudson'& Dunn, 1969, Roenker, Thonpsou & Btown. 1971) on.a: -
number” of etatietlcal gtounde. . For example, the RR Maluro“
does not’involve en eccuute estiute of .naximum possible °-
0 (SCR) values and doee not take’ chance 1nto account; dlrectly.
The O-E(SCR) score expresseés the 'deviation from chance expecta= .
tions, but does not consider maximum possible values so that
it varies oubetantlelly v;ith the amount. of recall.: Whlle (thele

.....

problem uke lt dlfflcult to mke comperioons acrou d:lffcrent
condltione or ttule where peumetere as totel recell are llkely
to very. .

s

? neo - e i FE R T IR TR r‘
i )l‘ oot v.;.,.;,, Hf,\ o ,é.,..,....x AESEERY AR ‘ :
LTI SR A

Each of the crltics ho propoud e new type of cluetering* B
score’ which: 1is poetnleted to be note tudily 1nterpr¢tehle than
all’ of ‘the" othere. For inetencepkoeoker et:el. argue: thetsthe
dcvlation ot oblemﬂ frol chence cluoterina ehould be.viewed.:.
relative’to’ the uxim pouible devlet:lon from- chancei: -z .. 7o
Delmple-Altord auggesto thet the. obumd deydation. f:.'mlr chence
be considered ‘relative to the ‘entire range of possible O(SCR):: : -
valuee. l.e.. ftou nlnim poulble ;L0 uxm poulble. Dunn.

by tequg the devution ‘of oburvedv,fron expected(clultetlng
relative to’ the ltenderd devletlon of .such values. . Unfortunetely. \
theré-has" not yet been eny egumnt upon the best single wecou, 5
nor any’ coupelling wey to declde betwun then, .. ;Analytical ag=' ‘.
guments end ertiﬂ.clel experlmnte have ehply scrved to:: - ':.’."'
denonetret "thet all of the msms have both urlteveud

I N fa
epperent wuknnue. ,,.“-: m;._; o dwnn ire G DR W

e sopn ‘:""‘ 0 '::

Becaue ‘of the uncertelnty ebout the oeot procedure: to uu.~ L
as well n the need for moTe "conpqntlvo Ibtmly of: the various:.::
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measures, the present dan were aanalyzed by both ‘of the measurea
used in most previous ‘studies -of input orgnn:lutiou effects,
as well as by five of the newer measures. Formulas providing
somewhat fuller definitions of all measures are given in
Appendix B, t:hough the details of their cal.cuhtion must be )

, found in the originsl articles. ‘Mean valuu of 311 measures

for each of the threetypes of 1nput ssquences are shown in .

"Table 9 llong v!.th thc ruulu ot tho aulyses of vuruncc. .

RIS BRI i
Thei mrau annlyua ot variancc were fouowed in mh cue 4
by the application of polt lioe conpnriaom by thc Sche!fé uthod.
The pattern of results was the " same vith every measure.. No. signif-
icant differences were found between the RND and ALT sequences,
but both of these were inferior to the BI.K liut. '
Diccuuion e e o 1l

;r“"‘}"'«”-’. v
s o

‘rho usulto 1nd1cate that: both recnll and cluuoring wetc
quil:moquivalont with the RND and" AI.T types ‘of, :lnput uquencu _—
and that both of these typeo were grutly 1nferior to.the BIK ...
sequence.: ‘These results thus conform to  the pred:l.ctiono mado
on the basis of “the: prozinity of itens from the same catogory. S
regardless of whetker proxinity is lpecified by the. average .. . .,
numbe:r of words ‘intervening’ betwaen: tvo words fron the same - .- -
category or 1them of tho nunber of SCRa preunt 1n the .
1np“t li't' e ‘ N - it S T O U BN o . st L

All ot the thcoretical views emphaaizing ltmple proximity
are thua supported and there are no nppatent grounds for die- ...
tinguisehing between various diffetent 1deqa ot vhy proxinity
is important. = Thus, it could be bccauu ‘of any of .a number. ot
gore ‘specific processes’ or mechanisms. ' Puff (1966) propoud
that both amount of recall and clustering should be a funct:lon
of the distance between related words because of an influsnce .
upon the: avaihbiuty, ‘'or priming, of commion uplicit associative .
responses (IARs).:“That.. 18;" oinco ptin:l.ug c!!ocu are; ulmd to,:.,
d:luipltc vith' tiu. the more contiguous tho 1nluucu of priung -;,.
the same IARs, " tht grutcr the smtion ot pttung cffect., and
the:category membérs. ' 'Wood and” Undotvoqd (1967) upouud & o
sonevhat similar’ view, but" put the emphasis’ upon the, priung
of representational responsts’and - the nubggquont avaihbuuy ot
of the individual words. -Glanzer: (1969) -truud that dictanco
vas important bacause 4t deteminod the c:tcnt tp vhtchﬂuhtod v
items would:be 'shortsterm storage ~(515) at 'the. same ‘tins. He ...
further suggested that:the- lhultancoua prounco o! rehud worda
in STS:eimplified ‘and facilitated ‘the, rohcirul proccu. nnd s
thereby increased the probnbility that’ tho wo:dl mld ‘enter . i
long-tern storage ‘(presumably ‘together).” Somevhac oinuarly. "
D'Agosting ((1969) ‘proposed that “the distance between related . . ...
words affects the effective amount of time for proccuing thon
worde together as a single unit. That is, in order. to procou.
integrate, or- reheirse thea ‘togetlur, 8 mt nclu tho PE®™ 1.
viously:presented: vord: when ‘the ‘Later’ word is ‘presented, , ‘As

5=87 ¢
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... Group ‘eans of Var:lous Clustering leasutes ;

énd ‘Résults of Analyaia ©of Variance for Each Measure’

e ad s tiitn o O Experiment A e e
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Clustet_-:lng reasure .'nldcﬁed:"’ _f!éhdom Alterx..zting ;.rgz‘,‘tiézf "'gf: value
Ratio of Repetition ‘j. ¥ 610 L -40 cf-‘*eii‘__ ji"“ 10 49 <°01
(Bousfield, i953) W o

{- T Eey, e :‘:.,-:,3,,‘_ "1‘.’.'4.3.‘-"'\

0=E (SCR) De’wﬂ'atibn‘w k4‘.‘56 S l,\ll A 'e-'.l .95 S 13 50 : '0-01
Score (Bousfield &
Bousfield, 1966)
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. primarily buc uougc or tetr:l.ml [ 144 ntegiu upon unt
- structure," :

the distance betwveen related items increases, it is essumed
that it should take more time to search for and recall the
earlier item, thereby reducing the amount of time vhich can
be devoted to sffectively processing the related items to-
gether. Finelly, Wallece (1970) hes also ssserted, vithout
speculating es to the mechanisms involved, that itezs which
are expsrienced contiguwusly will tend to be recalled
contiguously.

Alternatively, these resulte sre not consistent vith the
predictions made on the besis of the dogree of overell 1det
structure, and thus do not seem to ‘support those vievs of °
input organizetion effects which stress the utilization of
1ist structure as a basis for coding the material for etorags
or for the development of systematic plans for the retrieval
of material from storage (e.g., Bower et sl., 1969; Cohen,

-.1970; lovie, 1971; and Newsan, -1967). ~ The basic problem hers, -
. in short, 4s thet the ALT sequence involves & great deal of
- objectively specifigble sequential structure which should hqvq

afforded some sdvantage over the RND :dst if Ss do indeed’

There 1is a poesibility, of course, thet the uqunual
structure of the ALT list was not utilized sffectively bcuuu

‘it was not- even detected by the 80. There is no vay to refuts’ "

such ¢ possibility in the present experiment, but there 1s" a '
fair smunt of evidence that the point in time at vhich the
detection of basic categorical structure occurs is not crucial.

. No reduction in I0 effects has been found even when Ss have .
been given' quite detailed information about the cacegor!.c.l. ke

composition of the 1ist prior to presentation (e.g.,
D'Agostino, 1969; Newman, 1967). Furthermore, Cohen (1970)

 found that manipulation of the distance into the input 1det
‘befors the categorization could b detected di¢ not producc
any differences in total recall. However, the demonstration

that §s are in fect sensitive to the presence of this kind of '

_structure would further strengthen the present conclusions, . .
-and’would be' an interesting contribution in its own right, ]f;\’,.v

The similarity of the results vith all of the du!ount

.Clustering measures leade to seversl important conclusioms, .
‘Firet of all, the findinge of pravious studies showing’ gtutur 7

clustering with the BLK liet than the RND list using the = °©
earlier measures are supported. Even the more recently pro-
posed, sore sophisticated, measures echow the same pattern of
results. This strongly suggeste that the greater clustering
with the BLK list cannot bs regarded as a statistical artifact
arlsing, for example, because there is greater recall from the
BLK list, etc. Apparently, the degree of 10 influences the
tendency to group conceptuslly related words quite directly.
This finding also lends confidence to the conclusions of
earlier clustering studies in gensral, for the iseus vhich ie
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raised by the emergence of the new measures is not only which
to use in future research, but also how much the results of
esrlier clustering studies can be trusted.

=]

The present results do not offer much help in choosing a
single measure for subsequent work. In fact, that is clear
is that, under some circumstances at least, the choice of
peasures is not very crucial. FEowever, it is also the case
that the present data did not involve a very vide range of
different recall parameters, and thus would not be really
optimal for producing discrepant results with the differant
- neasures. Until research can identify the single best measure,
the present strategy of using a number of different ones
vould seem to be recommended.
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Experiment 5: Temporal Properties of Organisation i~

in Recall of Unrelated Words

Sroe, T

-,",;; P PRI R A DOCVN e .-f‘,’ RIS IR S £ .
Purmae
- wir

- One’ of the najor ‘endeavors ‘in the’ study of the orsaniutiqn
of human memory has been to be able to specify the units or
structure of the organization. One of the most widely used

techniquea 48 ‘the opecification of oubjective organiut:l.on ‘
'(Tlllving. 1962.). ’ ‘- ‘. , A . R

’ . T . 4
’-«'" L AT T3 B BT B 23 TR

coey B N s 3
EE S EEPARS NE RN liu.».' : : o f

Subject:lvé organization refers to the observation that, "

--@éven vhen - "unrelated" wirds are used, oubjects ‘tend -to' rac_gll

sequences of itéms in the ‘same order ‘on’ ‘repeated ‘teials .
Following Bousfield, Puff s'ad Cowan (1964) and' Bouaﬂeld ‘and
‘Bousfield ' (1966), the' 1ndi 7idual ‘units of subjective‘ organi-
zation are paiu of wordo ‘which are repeated 4in 'the ‘same "
aequential ‘ofder on ‘two succenive triale." . ‘l'heu uniu are _
called’ 1ntértrial tepetitions. or I’m unitn. SEEA

M TVRRD SN % S S K¢ 5.,? SDAS

o

‘l‘ulving teasoned that such an event represents a refleetion

of ‘a' unory nit because, 1€ the subject 1g free to recan the

words in’ ’nny order. ‘and ' 1f he repeatedly recalla aou words
together in~ contiguouo positiom in the’ output uquence. thsen )
the words' are behaviag as 1if they have becone a"sirgle unit,”
Thus,’ part’ of the appeil of the lthdy of ‘tliis type of organi-
zation 1- that the 1nvutigator ‘dods ‘not’ hm ‘to be able to-
specify the ‘bases’ upon which' ‘Ss ‘form' thiess units. “On’ the' other
hand, this also means that the observed unite may' ndét ‘indicate -
to the mveatigatot _any immediately obvioua buis for their

formation.’ For' emplu, i the ‘subject’ rcpeat- ‘a pair ‘1ike table

taniis ‘on ‘two successive trials, it nny ‘be-difficult

to believe™ that these words' reany constitute a’ single functiml
unit {i the subject 's mémory. - Purthetnore"',there is the concern
that this: kind of" "pairwide"f medsurement’ cannot pouibly reﬂect
accuratély the* "tul" nlture’ of tbe 9rgln1ution which Ss uu. ;

i Lo

* Thus, ‘the’ priury purpou’%f this' ‘study vas to' prov:l.de sou
further: avidence ‘about the' functional "rulity" ‘of measured "
units of aubjective organiutlon. ‘The basic’ iuunptim hete *
were the same as those proposed’ by o:her 1nvut1gaton1 (..g.,
Mandler; 19705 McLean'& Gragg, '1967; Pollio, Richirds & Lucas;’’
1969);' namely, that: free'récall’ performance is' a reﬂection of
the nature- of-storage’ in nemory, and’ that’ items™ which'are’ enitttd
in close temporal sequences represent some kind of & ualt in'"
memory. Here, units defined on the basis of repeated contiguous
recall vere exanined to see 1if they showed close temporal .’ '
contiguity u \nll. ) .
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The stimulus materisls were two lists of 15 words which were
unrelated in the sense that obvious taxonomic categories and
duplications of £irst letters were avoided. The words covered.

s range of Thorndike-Lorge (1944) values from one to AA, and the i
two lists were matched on mean fuquoncy. as well as mean. numbor {
of lectcro per word.v e e

LA T DR ]

-

'l'hc aubjccu weu tcsud mdiv:l.dually by nunu of a booklct
technique. The f£irst page of the booklet contained . 1natructiom
to the. effect that there would be a aeriu of recall trials, and
that the subject. .was free to recall the words in any order each
tine. . There vere aloo some caution- about ‘things like extraneous
noises sinqe the recall was .oral and was: tape-recorded. Sub- .
; sequent :pages. of- the booklec altemately presented the words
; and instructed 8 to recall - chen.‘ Word ‘presentation pages showed
the worde in.a. rlndanued order. in a. single column which the
subject was allowed to atudy for . 30 seconds .: . Periods of 30
seconds ‘were also allowved for recall. A.tone was used. for..
pacing. and a total of 15 trials vae administered. - :

=

l..m-‘a.»"

|
é

'I‘he qubject. were approxiutely cqunl uumbetl of ule and
femle unﬂergraduau students. at Millersville State. Collegc
who, were paid for theit servicu. Thoy vere. uligned altqr- N
utely to the tvo. nlts. r:l.vo subjeets had, to be excludod S
from the analyul beeaule of extraneous noiul which occun‘ed -
during the. uuion or. fauute to follow. 1notructiom. mn are
thus puuntod for. a total of 39 aubjecta-zo for one. lilt nnd
19 for the other.; e e s R

Jerricatin’ l
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4 'l\vo buic k:l.ndl of data wcrc extuctud f.ton the tapc-
"recordcd uccll ceuiom' : t.he tacord of the words thauod.
. and the, :lntcword tma. ot latenciel. tram cho tom:l.ution i
of each word to the onset of: the next.word.. The timew were - ..,
obtained. by. procon:lng thc um chrough AN apparatus: com~ - _-;~_,
pruing thc fouoving components: - &. Krohn-Hite - bandpun
filter to limit the signal to the upper voice-range; a
Grason~Stadler, voice-operated: relay, set. with threshold values
equal to 302 changes: in pi.gml nplicudv a "digital=logic -
sigul-trmducor to provido a lignnl wi.th eoutmt uputudc,_,..
and varying duution. and. the pen on a, Bockuu Typo - P
dynoguph. .The aet ruul.t, vas. &that each vord.vas uprnonted T
as a uquumvc forn,\and cho 1nterword latoncin could be v
rud 1in hundredths. of s ucond. Tho estimated, error. in, tho;

ety

T ety KR 1 A MV P
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Re.“lt.",h'fﬁ“"f‘.‘. Sl by XA _« Y “ 3 ny el fal. o ',-‘,"."'_- RS b4
;- The results are poolod over. the two rcpl.ication ultl. 'l'hii {

inclusion of lists as a separate factor, in analyses indicated .

minimal differences, vith some important exceptions to be noted.
All results are presented as a function of positions in the re~ 3'
call sequence. Because of variation in the number of words 1]
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recalled across subjects and trials, every recall sequence was
partitioned into five segments, or stages, by a "Vincent-like"
method similar to that used by Bousfield and Cohen (1953).
This procedure differs from the original Vincent method in two
basic respects. In the first place, the procedure was used
here to aquate recall sequences of different lengths, rather
than trials-to-criterion sequences. Secondly, scores were
always placed entirely into one of the segments according to
predetermined rules, rather than sometimes being. split pro-
portionately between two segments as in the original Vincent
method. Additionally, the data for the fifteen trials were
collapsed to mean scores for each of three trial-blocks, Be~
cause of the requirements of the measurement of organization,
all anslyses involved blocks comprising trials 2-6, 7-10, and
11-15. Thus, the analyses show what happens across five
successive stages of the recall sequences within trials, and
what changes occurred across three blocks of practice trials.

The first treatment involved all of the interword times
completely ignoring any organization which was taking place.
Group means. of individual subjects' median times. are shown in
Table 10. 2 The significant: effects::in-:the analysis of. these:
data . vere: " fifths of output,’ F.(4,184) = 155.24, p<.001; '
tr:l.al-blocka, F (2,74) = 22, 20, +p<+001; and the fifths x
trial-blocks interaction, F (8,296) = 27.52, p<.001. Post hoc
comparisons by the Scheffé method indicated that across stages
of output within trials there wvas an initial period of fairly -
consigtently rapid recall, with the interword times increasing:
sharply only in the later part of the recall sequence. The
number' of individual words represented in the ‘initial flat
portion of the curves was approximately 4-5 in early trials,
and 8~9, in later: trials. Practice served to reduce only the:
times at the end (the final f£ifth) of the recall sequence
and had no detectable effect upon the. times for. those words
given earlier in recall.

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

First, the relative amounts of organization at each of the
five stages of the recall sequence within trials were exsmined.
Density of organization wvas expressed by taking the number of ob-
sexrved ITR units as a percentage of the number of opportunities.
Mean density of organization functions are shown in Table 1l.
The only significant effects revealed by the analysis of these
data vere: fifths of output, F (4,148) = 3.77, p<.01; the
fifths x 1ists interaction, F (4, 148) = 3. 92, p<.005; and
trial-blocks, F (2,74) = 29, 15, pR.001. The £ifths x lists
interaction indicated simply that, while the fifths effect was
significant in both listz, it was more highly significant in
one list. Post hoc comparisens indicated that only the first

6=3-"
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and final fifths of the output sequence were significantly
different from each other. Thus, the density of organization
decreased quite gradually across successive stages of cutput.
Practice markedly increased the overall level of organization,
but did not modify the distribution of units across stages of
the recall sequence (i.e., the fifths x trial-blocks inter-
action was not seignificant).

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

Mg R TS DY T e

e T Ay I T 1

Initially, a test was conducted on scores found by
averaging over both trial-blocks and fifths of output. The g
mean ITR tine was .62 second vhile that for non-ITR timu was
1.32 seconds.’ 'l‘he telt between the paired scores indicated
that the overall difference was quite substantial, t (38) =

12.13, p<.001. This affordod some protsction for the follwing
analyses. S ' -

T AR o S PR BT I S 2

In one case, results were tabulated for those subjects who - -
had at least one ITR and one non-ITR time in every fifth of a .
given trial-block.” This prwided data for three separate analyses--
each one representing a comparison of ITR and non~ITR times across
£ifths of output within one of the trial-blocks. These data,
along with the number of subjects represented in each case are .
shown in Table 12." Each analysis included f£ifths and type of
unit (ITR vs. non-ITR) as within-subject variables. As shown
in Table 13, the results of each trial-block were very similar,
indicating significant effects of units, and of fifths, as well
: as significant units x fifths interactions. These results,

4 combined with more specific comparisons, thus revadled that ITR

‘ times were significantly shorter than non-ITR times, but only
after the initial two fifths of the recall sequence in the first
two trial-blocks, and after the initial three fifths in the third
3 trial block. Again in terms of individusl words, the IIR times

] were significantly shorter only after the subject had recalled

3 approximately five words in early trials and six words in later
trials. It can also be seen that the discrepancy between ITR

and non~ITR times arises primarily because non-ITR times increased
substantially after the first few fifths of output, while ITR
times were considerably less affected, though the relatively
slight increase in these times at the very end of the sequence
was also significant. Since it was not possible to compars.across

these sets of data to test for practice offecto. a second set of
anslyses was performed.
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Table 12,
lieans of Subjects' lMedian Interresponse Times for ITR
and Non-ITR Units at Five Stages of the Racall Sequence
and for 'mree '.l‘rial Blocks 1n Exper!ment 5
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Reaults of Aﬁalyaes of Interresponse Times

e Acrou Fifths of: Qutput-ithin Each. Trial tlock
in Experiment 5

PRt

Source

{t"

Units
-Fifths
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54,24
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.22,53

1,13
4,52

“4.52
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'l'h:lrd Block |
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”520.37
17,50

T 6,26

‘Notes~=A11 p values-<,005 or .001.
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The data for the analysis of practice effects were obtained
by finding those subjects who had both ITR and non-ITR times in
all three trial-blocks for a 31ven fifth of the output sequence.
In this case therefore, there were five separate analyses--each
one testing for trial-blocks effects within one of the fifths of
output. The data in this form are shown in Table 14. This set
of analyses revealed that there were no significant effects of
practice, except in the. middle £ifth of output, F (2,34) =
5.42, p<.01, but this effect vas unexplainably attributable
to only one of the two stimulus lists. None of the trial-blocks
x units interactions were significant, so it is clesr that ITR
and non-ITR times were not differentially affected by practice
at any stage of the output sequence. '

A further anelyeie of the effecte of ptectice focused upon
changes in interresponse times: when the same ITR units were re-
peated varying numbers of times. Tabulations were made of all
of the instances vhere the same unit was repeated at least two
times, at least three times, and so'on through ten times.

These data along with the number of. instances of each frequency
of repetition are shown in Table 15. Separate analyses for
repeated measures vere, performed for each frequency of repetition.
Only the units which were repeeted at least twice showed a signif-
icant decrease in time with repeated use, F (1,37) = 5.35, p<.05.
In spite of the impression piven by: some of .the absolute values
in Table 15, times did: not decrease. eignificently (all ps>.05)
vith any higher frequeucy of repetition. -Because of the high
degree of variability. these results were checked by the appli-
cation of Friedman's nonparanetric analysis by ranks, and in this
case not even units repeated at lesst tvo-. tj.mee were significant.

Discussion

The major implication of the present reeulte is their
support for the '"reality" or "validity" of measured units of
subjective organization. It was found that words which are
defined as being organizationally Lnked by the examination of
recall ordering also show ehocter interword .latencies than
words which the repeeted order!.ng measure .says are not organi-
tetionally related.. However, the temporal differences between
IR and non-ITR units did not appear until after the subjects
had recslled a number of words which is approxinately equal
to the immediate memory span. iuore specifically, those words
recalled early in the output sequence vere emitted rapidly,
regardless of organizational links or their absence. It was
during the later stages of the recall sequence, when the
invedfately accessible items were largely exhausted, that the
significant eftecte" of Aorgenizetion took place.

The functional 'reelity" of these ITR units is further
supported by the sinilarity between their temporal character-
isticas and those found with units defined in other ways. Mandler
(1970) reported basically similar results for units defined by
the categories inco which subjects sorted the words before

+:50
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recall. There is also striking agreement with the interresponse
times found by Pollio, Richards and Lucas (1969) with units
defined on the basis of clusters of words from the same ex-
perimenter-defined taxonomic categories. Their results show
virtually the same kind of interattion between the effects of
organizational units and successive stages of the recall
sequence.

A second najor aspect of the results concerns the effects
of practice. Neither ITR nor non-ITR times, at any stage of
recall within a trial, were much altered with increasing
practice. Furthermore, after ‘a decreace in latency the second
tize the same ITR unit was repeated,  additional repetitions
of a unit did not .result In any further. reduction :I.n time
between the members of the unit, This lack of practice effects
seems entirely reasonable for non-1TR ‘times, but the weakness
of the effect upon ITR times is.a bit surprising. It was "
thought that they would continué to become stronger, or bcttcr
conaol.idatcd. with repeated usage. However, because of some,
pouibi.uty of unknown item-selection effects in these mlyul, :
definite conclusions here will require add:l.t:l.onal direct experi-
mental manipulatiom. . =, .. i .

: Practice did, however, -have a significant effoct upon

,1nterword times ‘considered without regard to organization.

The longer times ac the end of the sequences -wers seen to de-.
crease aubltant:l.al.ly. Sirice chatiges in ITR ard non=ITR times
did not occur, it appears .that the explatrstion of this effect -

- involves two other factors. It is at this same place in the

output sequence that ITR times sre appreciably shorter than
non-ITR times, and with :I.ncreuing practice the number, or
density, of IIR units increases. That is, with increasing
practice a larger proportion of the later interword times are
short anes from ITR .units, and the average time at the end of -
‘the sequence cones down. Practice also produces increasing
numbers - of ITR units at the beginning of the recall sequence,

- but all of the first words recalled are emitted so rapidly that

the increasing density of ITR units has no datectable influence
upon average intorword times for those worda given early.

Inc:ldontauy, it should be noted that the present results !
for interresponse times without ragard to organizstion ase
basically siailar to those recently puoentod by Murdock and .
Okada (1970) for a single-trial recall over & series of uuo.
One apparent difference in the tvo sets of results is that the
present functions remain essentially flat further into the recall
sequence than is seen in the Murdock and Okada data. This
probably does not reflect the different ways in vhich the data
were partitioned. This was shecked by plotting the present first
trial data in the manner used by Murdock and Okada with no
appreciable change in the pattern. Perhaps there is another
kind of practice effect which arises from experience w:l.th
multiple 1ists.
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fnother of the important findings here was the distribution
of ITR units across successive stages of the recall sequence.
The density of organization began at peak level in the initial
part of the recall sequence, and then decreased quite gradually
until the lowest density occurred at the end of the sequence.
Also, while practice raised the overall level of crganization, it
did not change the relative distribution of units.

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

Finally, the restriction in this experiment to the study of
units of organization defined only as ordered pairs of items
(1i.e., unidirectional ITR units) unioubtsdly underestimates the
amount of organization actually imposed by the subjects. Un-
ordered pairs (bidirectional ITR units) or larger clusters of
words, for example, might cartainly constitute equally "real"
units, and would thus be uxpected to be separated by similarly
short interresponse times. The classification of these other
kinds of potentially short latencies as non-unit times in the

present study makes the observed effects of ITR units even more
convincing.




Experiment 6: Effects of Instructions Upon Recall and CIuoterlng
o w:l.th Conceptually Cate;or:lzed Mater:lal.o i

Purgooe ) o

A nunber of rocent free-recall. stud:leo of hmn menory
hove involved the instructional manipulation of the organi-
zation ‘of :the material by the Ss and the examination of the
consequent effecis upon the ‘amount of material recalled.
The interest in this type of study-stems primarily from the -
reasoning ‘that this represents a relatively" straightforward'
[ way to test for the extent to vhich the amount 6f recall 1s

.critically dependent upon the organization imposed upon the - -

-material by.the learner (e.g., Mandler, 1967; Tulving, 1962a).

The majority of ‘the evidence in support of the ‘dependence
of recall upon organization.is correlational. - That is, it 1s
virtually slvays observed that both orgon:l.ution and recall - -
increéase over 'successive ‘practice trials (e.g.. Bousfield,
Puff ‘& Cowan, :1964). ' It has aloo been sometimes found that °
Ss who ‘organize more ‘also .show ‘higher -recall scores within '
trials .(e.g., Tulving, 1962a). Regardless of how frequently
these kinds of observations are made they still involve the’
same basic inability to ‘infer cause and offoct thot io :ln-’ ,
horem: :I.n ‘o11 correlat:lonal ov:ldenco. : '

et

! Tulv:lng (19621:) reasoned ‘that one woy in wh:lch a more

d:l.roct ‘typs of .evidence can be obtained is by experimentally

inducing ‘an. increaee in organization and observing any re- "

sultant  effects: upon the amount.of recall.: If the amount

of recall is augmented by the induced increase in organization.

- then the derendence of ‘recall upon organization is more

clearly demonstrated. :-Tulving fnrther proposed the uae of -

instructions as :a way of promoting different l.mlo of or- - -

ganization: vhile affording the control. of having au' So -

recall: exactly the samé materials.’ ‘An: euont:lol. part of -

this: kind of manipulation is:, of course, that :lt 1s in -

fact possible.to significantly increase the auount of organ:l- -

ut:lonr by :l.notruct:l.ng s. to th:lo effece. S ~ff H { e S
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Tulv:lng'o (1962b) or:l.g:l.nol otudy :lnvol.vod ‘8 liat of o
"unrelated" stimulus words and subjective organitation,’ or' -
the tendency.of Ss to recall a list of words in the same ' -
order:over.a series of practice: tr:l.al.o. ‘After ‘the: girst few
trials, one:group' of: Ss was allowed to:continue under otondord o
instructions deonphu:lzing the importance of order, whereas a' '~
second group was then instructed to recall the vords in olpho- :
betical:ordereach time, . : The olphabot:lcol. ordor:lng group:sub- .
sequently.showed better recall, and it was concliuded that' th:lo o
was_ due to-the.incresss in orgon:lzat:l.on inthe form of' fiud*
sequential’ (alphabetical) ordering: -However) Esthard’ (1967)
later demonstrated:that:a. fair part ‘of ‘the effect of olpho- ‘

:-betical :ordering. is:due toitheifact that:the':letters of the

O
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e elphebet serve ‘as. cues for the recell of the words in the list
which start with those létters rather than to the fixed se=~
quential organization per se.

|i(, "

Later studies by Mayhew (1967) and Puff (1970) avoided this
confounding somewhat. by not stipulating that alphabetical order-
ing had to. be uled. -Ihe-S8 .that were. instructed to'organize in.
these studies, were given a number of different possible strat-
egles (e.g., uking up.stories, grouping by.images; etc.) which .
they could use .to-develop. a high degree. of fixed aequential '
organization. The -two studies-.agreed in finding that Ss. . . .
instructed to recell in.a fixed order did indeed show. a sig- nae
nificantly greater auount -of this type of organization, ibut these
Ss recalled no more vords than those given etendatd inetructiono.

A developmentel atudy by Hultsch (1969) further confirmed N
that inetructing S8 to.organize in some way produced no ‘greater
recall than stapdard . instructions, but superior recall with: in-
structions for. alphabetical ordering was once again observed.. :
These conclusions - held .equally well for Ss who wvere reepeetively
16-19, 30-39, and. 45-=54 years old. . Bosner (1971) compared per-
formance by children in grades.l, 5; .and 9. -In her study, «/.:
standard instructions ware eontraeted with others asking the 8.
to rehearse each item-as it was.presented by repeating 1it: twice
out loud. The results indicated that there was a significant
developmental effect in this case. It was only in grade 5 that )

any substantial facilitation of organisation and recall -resulted

from.the instructions to find medistional links, though At vas -
also found that the instructions .for forced repetitibn had. a v ~'=.f
detrimentel ,effect upon performnce in the 9th grade\ group.

n‘n: ‘y I ‘\ L gy

’ A slightly different kind of deeign. but one- prodneing

further evidence: about: the relationship between: instructions; = |

organization, and.the amount of recall, is that used by: Mandler
(1967). Basically, Mandler .found. that Ss instructed to:.cate~ . "
gorize a list of words were: eubsequently able to’remember: as many
of the words as Se explieitly instructed: '£0 try to. re‘memben them.
equivalent to inotructionev to renenber, thie supports: the view -
that categorizing (orgeni:ing) is the crucial thing that Ss do
when asked: to: remember, verbal materials.: - Some. generelity for
these conclusions: hn been: provided by Sturges, Crawford,:and :
Nelson (1971) as:well. as,by, Nelson,: -McRae,- and Sturges::(1971) -
though. their; workus.also suggested. some:limitat iicns upon: thue
findings, when. either very few or. very uny praetice trieh ere
Illed,. BECTI S s T

- gt
DRITE R 3_'\'.‘:.-’.. PO H T LT L
H

. “3 ‘ (i o 3 e ,\; Ry T PRI EERTOR B ‘..-,
Overnll, then,; these-. etudiel»of inetructionel unipuhtion

of aubjective orgenizntion with-unrelated words: have shown: quite
wixed, results.... Instructing: Ss. to.recall: elphnbeticeny produces
a facilitntion of ,recall, but there:is .good .reason:to’ believe“"':*“
that thia is due.as: ‘much 'to" the. cuejfunetionsof* first:letters as’

to the eyetematic orderingaof recall that produced,: . Instructing

 raremy
t

‘.,‘.,,.,“.5] (e

it ]

3.

| s |

[ Ry |

| s |

prosiey




.

b emenen]

)

RE T s

e

e Tan oy .
TR e ot

S

o

Framnd

[

.

I

e §

Ss to use any of a variety of bases for developing a fixed
order of recall (a high degree of subjective organization) has
shown that they can. aignificantly ‘increase the level of such

i organization, but has not reaulted in the expected augmenta- -
‘tion of recall. Theae findings .thus do not strongly support

the view that organization determines the amount that can be
remembered. On the ther hand, the investigations along the
lines started by lMandler do suggest that instructing Ss to’
categorize words 1s a sufficient condition for the retention
of those materiala. : .

There have alao been a few inatructional manipulation
studies’ uaing lists of conceptually categoriaed, or related,
words. Only a’ aingle known atudy has followed the same basic
procedure used with the ‘unrelated materiala, namoly, t that of
instructing the Sa to organize their recalla according to .
categories built into ‘the liat by E., Newman (1967) utilized
this kind of manipulation with 11sts of CCC trigrama - The ..
1lists comprised three categories of three trigrama, vhere the
categories were defined on the basis of common first letters
shared by three trigrama. Subjecta were given either standard
inatructiona deemphaaizing ‘the importance of order or instructions
which ‘either described the categorical compoaition of the liat,
or: told- Ss to cluster’ itema from the same category. in recall in
addition to’ giving the category information. It was found that

‘the total number ‘of. items recalled correctly over all trials -

was not influenced by the type of inatruction, ‘but Ss in the
group told to cluater ‘took fewer . trials to. reach one errorless
repetition of the liet than did’ Sa in the other two.groups. In
terms of ‘the amount ‘of cluatering actually obaerved in recall,
the group told ‘to organize their recalls. in cluatera was -
again superior, but in this case the group.given the . |
categorical information was aomewhat inferior to the atandard
3r°upe. o L ‘viv-».. ) . -
1t 18 unfortunate that there ia only thia aingle atudy of
this particular kind, " There is ‘'a concern about the extent to -
vhich findings with these atimulua materials can be readily .
generalizable to the aituation where more highly meaningful v
materials are used. Mbre apecifically, the stinulus materials.
here comprised atypically short liata, ccc trigrama rather than
words, and categoriea defined on the basis .of formal featureav
of the itema rather than pre-eatabliahed verbalrrelationahipa.
Furtherhore, ‘the reaulta of the atudy are. aomawhat ambiguous. .
The group told to cluater did, in fact, show greater organi-, g
zation, but’ contradictory concluaiona about. the augmantation
of the amount recalled are}reached by examination of items.,
recalled as opposed''to trials to one errorleaa repetition. Do

While the evidence which  emerges. from the studies with
unrelated’ worda and that with related worda ie far from con-. :
clusive, ‘there doea not appear to be any’ reaaon to. doubt the..
inherent value of the inatructional manipulation paradigm. R
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And becauee thie paredigm hae been’ epplied with categorized
materials only in the single etudy by Newman, the purpose of -
the present experiment was to repeat casentially the same basic
deeign, but with more meeningful etinulue meterialn.

Method © < T

Two 40-word etimulue-liete were ueed in this etudy. _
One list comprised four taxonomic categories of ten words
each. (4C/10W) and the other comprised ten categories of
four words (10C/4W). The members of each category. were .
drawn from the lower frequency levels of the Battig and
Montague (1969) cultural norms and the two lists were
perfectly matched in this reepect. 'I‘he 11ists vere eleo ,
closely balanced on the basis of the mean number of
letters per word as weli as the mean Thorndike-l.orge
(1964) frequency of: occurrence.‘

'rhe etinulue 1ists were preeented by means of a hooklet
technique. ‘The first _page of the booklet requested infor-

77 mation | .concerning ege, 8ex,. ‘and any prévious experience in -

- experiments. ' The next page contained the instructions.. An
feubjecte received instructions to the effect that they were,.
‘to study a ‘11st of worde and that they would then have to write
as many of the words’ ‘a8 they could remember.  The three. ‘major
experimental ‘groups vere dietinguiehed by’ ‘the nature of the
details ‘of the inetructione given. about the composition. of . the
"1ist and the vay in vhich the items were to be remembered. .

One group vas given standard inetructione _for free recall.
That is, they were given 0o ’informetion about ‘the categoricel
conpoeition of the list; ‘they were told simply that they would
have no difficulty in recognizing any of ‘the words since they
would all be quite common and would already by very familiar.
They were further instrycted that®the order in which they re-
called -the words vas not inportent end that they could wvrite -
. them in any order 'that wae easy for them. Thie group is
deeigneted NI-NC. indiceting that they vere given no infor-
.netion about’ categoriee or ebout cluotering during recall.,

A ‘second group," deeigneted r-nc, was told that they would . .
‘notice 'that the words were teken £rom eeverel different kinds .
of categories of femilier thinge. but they were further in- -
structed thet the order in’ which they recened the words was.
not: ’inportent. The' third group, '1-C, was given the infor-
mation about the cetegorized nature of the list, and vas
further instructed’ to try very' hard to clueter together the
words from the same category, but not. to vorry if they vere
not able to do this perfectly. -

Subeequent pegee in the booklete contained. elternetely,
the words for study and’ blenke for the recall of the words. ;-
Word presentation pagee ehowed the ‘words. l.ieted in the center
in a single:column.” The words’ eppeered in a different ran~
domized order on each trial. Ome minute periods were allowed
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for the study of the words. Word recall pages contained a
column of 40 blank lines down the center of the page. Periods
of cne minute were also allowed for recall. All subjects were
instructed to write one word per line and to work down the
column without skipping any lines as they went. A series of
five such study-test trials was administered.

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

col e

The subjects were summer school students at Millersville
State College.’ A:total of 93 subjects was tested; but eight
had to be omitted from the:analysis for failure to follow
instructions. Seven subjects had to be dropped from the
I-C group, one from'the NI-NC group, and none from the I-NC ‘
group. The number of subjects included in’the results for -
the NI-NC,'I-NC, and I-C_groups was respectively 15, 14, and 11.
for the 4c/1ow list, and 16, 17. and 12 for the 100/4!4 list.

l e -

Results . L
s SR S S OO S (R SR ¢ TR I

'l‘he mean nuumber of wordo recaucd on each trial by each of
the six experimental: groups is shown in Table 16. Means for
the three instructional conditions, collapsed over the two
types -of lists, are also shown. These data were analyzed
according . to:an analysis of .variance design comprising in-
structions and type of list as between-subjects variables,
and: trials as a within subjects variable. The effect of ' !
instructions was significant, P (2 79) = 5.60, p<.05, as
vas the increase in recall.scores.over trials, ~F (4,316) =
185.28, p<.001. Neither the effect of the different lists
nor any of the interactions reached significance at the .05
level of confidence:: The: xesults 'of post hoc comparisons by
the Scheffé method supported what is apparent from Table 16
namely, that.groups: NI-NC and I-NC.did not differ from each -
other at the .05 confidence level, but that both of these

groups recalled significantly more.words than did the J<C
group.

An analysis of the number of categories recalled was
performed upon the duta from the 10C/4W list. The 4C/10W list
was judged not to provide sufficient opportunity for variation
in scores to permit a meaningful analysis. A category was
scored as being recalled, or represented in recall, if one or
more instances of that category appeared in the subject's
recall protocol. Mean scores for this measure are presented
in Table 17. The analysis in this case included instructions
as a between-subjects variable and trials as a within-subjects
variable. It was found that instructions had a significant
effect, F (2,42) = 4, 03, P = .025, as did trials,
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F (4,168) = 9.29, p<.001, but the interaction of these
varisbles was not a:lgn:lf:lcant, F (8,168) = 1.47, p>.05.
Results of post hoc comparisons  wevealed once again that
the NI-NC and I-NC groups did not differ from each other.
However, only the NI-NC group had significantly (.05) more
categories represented in recall than observed with the I-C
group (i.e., the I-NC and I-C groups did not differ).

Further analyses vere designed to examine the extent to
which categorical clustering was present in recall under the
different conditions. Every recall sequence was examined to
deternine the number of observed category repetitions,
O(SCR). A unit of O(SCR) was scored each time a word from
any category was directly followed in recall by another word
from the same category.

It is clear that the value of O(SCR) is not independent
of other parameters of the recall sequence from which it
arises, such as the total number of words recalled, the
number of categories represented in recall, and the number
of words recaned within each of the categories repreaented
in recall. Recently. a nunber’ of different types of derived
scores have been developed in an attempt to comtrol for
variations in these other parameters, making possible thereby
an unconfounded comparison of the degree of clustering found
in different recall sequences. Two different typu of dc-
rived scores were used-in this study. -

The £irst type of ‘score was the ob’urved-niuus'-ef'xpected
SCR difference-acote, 0-E(SCR), as described by Bousfield and
‘Bousffeld (1966). " According to their formula, the number of
units of SCR which. are expected on the basis of chance,
E(SCR), 18 a function of the number of words recalled in each
of the categories.and the total number of words recalled.
The 0-E(SCR) difference-score was found for every recall
sequence of every subject. Mean scores for this measure are
shown in Table 18. These data were subjected to the same
three-way analysis of variance. The only significant effects
revealed by the analysis were those for lists, F (1,79) =
13.17, p<.01, end trials, F (4,316) = 66.92, p<. .001. Thus,
the observed clustering deviated from the expected values
significantly more in the case of the 4C/10W list than with
the 10C/4V 1list, and in general the scores increased as a
function of trials. The effect of instructions was not
significant at the .05 level (though it did approach the
necessary value) and no reliable interactions were obtained.

The second type of derived score which was calculated here
was the so called adjusted ratio of clustering (ARC) as
described by Roenker, Thompson and Brown (1971). The ARC
score simply expresses the actual 0-E(SCR) deviation relative
to the maximum possible 0-E deviation (i.e., ARC=0-E/Max-E).
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Mean values of the ARC score are shown in Table 19. The
analysis of these data revealed only a significant increase
in scores over trials, F (4,316) = 15.47, p<.001. No other
sources of variation achieved significance at the .05 level
of confidence.

The final clustering measure used in this study was the
taw number of clusters observed in each recall protocol. The
number of clusters is defined by the number of runs of items
regardless of their length, or alternatively, as the number
of times the subject switched categories. It must be noted
that this measure is not linearly related to the magnitude of
the clustering phenomenon as it is intuitively understood or
as it is defined in terms of SCR units. However, it was used
in this study to compliment the other measures in an attempt
to get a fuller specification of the pexrformance in this
situation. Once again the analysis was restricted to the
10C/4W list, and the mean number of clusters for each of
the instructional conditions:is shown: in Table 20. These
data were subjected to the analysis of variance with in-
structions as the only between=~subjects variable and trials

as a within-subjects variable. This analysis indicated that - .

instructions had a significant effect, F (2, 42) = 3.73,
p<.05. "The effect of trials was also significant,

F (4,168) = 13.21, p<.001, but the instructions x trials
1interaction was not significant, F (8,168) = 1.84, p>.05. .

In order to isolate the instructional effect post hoc conparilons

by the Scheffé method were performad. These compariaons
revealed that the recall sequences of the I-C group comprised
significantly fewer clusters than was the case for the NI-NC
group, and that no other conparilono vere oigniﬂcant at the
.05 confidence. level.. . \ .

Discussion - Ly et

The first results which: must be considered are those for
the O-E(SCR) and ARC clustering scores. The non-significant
effect of instructions upon both of these measures reveals
that instructions were not effective in inducing any differ~
ences in the degree of clustering imposed upon recall.
Furthermore, the absence of significant interaction terms
indicates that instructions were equally ineffective at

manipulating clustering in both the 10C/4V list and the 4C/10W
list, as well as across all five trials. Thus, even vhen sub-

jects were given instructions to try to cluster their recalled
items they produced no greater deviation of observed levels of
clustering from the expected amounts either in terms of
absolute deviation scores (0-E) or relative (ARC) deviation
neasures. In short, the attempted instructional manipulation
of clustering was apparently not effectiva.

On the other hand, the results for the amount of material
recalled did show significant variation due to instructions.
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Table 19,

Mean ARC Clustering Scores for Each Trial
in Equrimgn;fé

Stimulus Instructional =" -~ -

AR R

L TR Py
2

. rl‘I‘.

List _Condition * -~ - ) 7o

WI-NC - .405
4e/iow 1-NC

oy, e 326
SUUONISNE 126

{t

10¢/4w - CTLSe erT 268

I-C 245

355

378

368
276
513

o287

H

496!
40l

277
471
224

«576

sag
511

419
552
.239

722
}6’35
.601
.609

.601
435
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fean Number of Clusters Observed in Recall of ..., .-

t:he Ten ,Category List Under All Conditions
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: It was found that the 1-C gtoup recalled sign:lficantly fewer
words than. either: the NI=NC or the I-NC: groups. Once again,
these'findings held equally: well with both lists and across
trials, - It was concluded,:then,.that the subjects who were given
instructions to cluster their recalled items actuauy recaued
fewer words than subjects 1u the other groups.

REEEINE This combination of resul.ts 19. at leut :ln:ltially.
perhaps somewhat surprising.. All known previous attempts to
manipulate : the.degree of organization: of.recall through
variations 4in instructions were:successful regardless of .
‘whether they. involved unrelated ‘1ists (Mayhew, 1967; Puff,
-1970; and Tulving,-1962b): of - categorized: 1ists . (Newnan, .. .=
1967); : Furthermore; . the present results represent:an apparent

incontradiction of the :very:popular notion that the amount: that

can be recalled 18 critically dependent upon the degree:of’
organization (e.g., Tulving, 1962a; Mandler, 1967). And, in-

. «this respect, there is some' basic agreement with most € the
previous.resgearchiusing:thie same basic: experimental paradigm.
‘Here,: groups which: did not.differ. in the degree. of ‘organization
manifest:in’ recall' did show.differences. in.the amount of . '
material recalled.  In the case of the studies by Mayhew :

v - (1967), Newman: (1967 )., and :Puff (1970) the instructional -
groups differed in organization,:-but not:in:'the amount of -
materisl recalled. Thus, the precise pattern of results-
may vary someulat but the failure to support the poatulated
cr:l.t:l.cal ro.l.e of" organ:l.ntion is- cono:lctonc. R R

. R T RIS S LI SRRV R FUIVE PENPPEERES SN R AT R
Nhat appears to be the DOSt: plauoible interpretation of-
the present results 1s-as.follows.. The semantically'based -
scategories wused here -were presumably: very obvious and potent,
sthus presenting little:problem: of 'détection-by the subjects.
+There is amarked contrast.in this! respect vith the study by
Newman (1967). .wvhere the stimulus:items  were:-CCC: trigrams and
the* categories vere: defined:on. the:basis -of :commonifirst i
v:letters: (L. e.; his-categories: comprised formal rather:than '
semantic.relationships).. Pérhaps it 18 the:case that when. -
v1»glven such; meaningful : semantic:categories all/Ss:normally ‘'
ut4ilize them and cluster-to:their maximum: capab':l.l:ltyfwith‘out
i.the: necessity:of 'any: help.provided:by the: instructions. ' A
straightforward: comparison’ between: the: present  results- and
+Newman's. i1 virtually impossible foria number.of reasons
(e.g.,.Newman: didn't: report any clustering data for: trials
before No.: 5, individual trialrecall:and:clustering data: -
are:nothreported;, etc.):: However, a'very: liberal estimation
of -what his: typical: ARC' acore- for:itrials: 5-16 might have: been

iv glven:a'valueiof'about .33, or somevhat::1less than half:of: ' the

| moveraumvetagefvalue for.trial 5 in the present study. - This
7is . atrleast- consistent:with the notion that a relatively- h:l.gh
degree of . cl.uatering waa goingvon 1n che prhsent study,''" " 7
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The second element of the axplanation is the proposition
that the instructions to cluster mav lave induced those subjects
to sperid a sreater amount of time tryiig to. fill-out a current
cluster as completely as possible, and verifying that it in-
cluded as many words:as they could possibly remember at that

... . time, before proceeding to.a cluster from another category..
/. During the extra time they spent in these activities the

traces of other, as yet unrecalled, items may have faded to

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

the analyses of the 10C/4W list data showing that the I-C subjects
quite consistently had the fevest categories represented in.

recall and the smallest number of raw clusters (though only

the NI-NC group was significantly superior at: the .05 Llevel)

are at least consonant with this interpretation.. Such a ten-
dency would, of course, not be expected to be.revealed by the

+"0=E(SCR): and ARC measures if they do their intended job of
-correcting for differenceo in the various parameters of . amount:

of recall. -

In sum, the proposed explonati.on is that: the :lnstructions to
cluster vere effective in modifying. the subjects behavior.in

. that 41t induced them to invest'more time in each cluster:they

produced. Since these particular stimulus materials presum-

ably already elicited a maximal clustering tendency from all
subjects regardless of instructions, the I-C subjects, in effect,
wasted time wh:l.ch could have been uoed to recau oddit::lonol
wordo. i R .. -

'l‘hi.o explanation vas cleorly deriv«l fron the precioe -
pattern of observed results, and is uncomfortably circular.
However, it does suggest::a number of kinds: of implications
vhich are quite- testable in further investigations. . Perhaps
thé most obvious ipossibility would be to keep a record of the
temporal course of recall by individual subjects. This would
indicate vhether the recall by the I-C'subjects showed longer
pauses supportive of the . postulated greater amount of time
spent- by these subjects at the end of one cluster and before
the beginning of the next. A second interesting type -of study
would be-to essentially repeat the conditions of the . present
invest 1gation with the addition of a group of subjects who were
given the. information about the:categories, but who were in-
structed to-cluster as little as.possible. This should avoid
some of the problems encountered in the present study vhere,
for example, it 1s possible that: the degree of clustering for
all subjects could not be exceeded by the I-C subjects. Ob-
serving recall performance when a significant:decrease.in
clustering has been induced should provide just as adequate

.8 test of the "organization hypothesis' as was afforded by the
-conditions of the mwesent study. Finally, 1€ the explanation of

the results obtained here' is correct, the mores expected pattern

..of ‘results might be obtained by repeating the same experiment with

stimulus materials designed to elicit less clustering. :That is,
less potent categories could be used leaving thereby more of an
opportunity to augment the level of clustering when the instruc~
tions to that effect are administered.
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Incidentally, it might be noted that the present results
for the two types of 1lists corroborate Weist's (1970) general
findings. The relative clustering score which he described,
and which has subsequently been called the ARC score by
Roenker, Thompson and Brown (1971), is indeed more independent

of the parameters of the recall sequence than is the simple
0~-E score,
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, Expetiment 7: Effects of Categorical and Non-Categot:leal '
C o s Context Upon Recan of the Same Stimulus Vords

: Purpose
» 1t is commonly observed that the presentation of a l1ist of
conceptually categorized material (C. 1ist) results ina greater
proportion of the material being recalled than is the case with
--avstimulus 1ist which does not " comprise such categori¢al relation=-
ships. (NC 1ist). Results like these have been observed in
. -'studies by Fisher (1971), Puff (1970); and Roberts (1968), to
.. -cite just a few of the possible illustrations.: It is'also
“typically proposed that the advantape of the C list is due to
L the fact that the categorical structure of this kind of 1ist
: provides a readily detectable and highly effective basis for
;! organizing the material, forming strategies for its retrieval
VG from memory storage, and/or for ‘cuéirg the recall of items which
' might otherwise have been forgotten: In other words, it has been
emphasized. that the special advantage of the C list accruee
= ‘from the subjects' use of the previously learned relationeh:lpe

Al (associations, or verbal habits) among the 1tems of the same
- category. 2 SR

PR

.+ ‘In‘interpreting findings likeithese it 1is importent to drav
a. distinct:lon between ‘two 'kinds of ‘properties’ of ‘verbal stimuli.
‘One . such property is a relationship between 'two or more items,
This -1g most generally, referred to as association strength.
Asgsociation strength 18 usually assessed and specified through
the use of a normative technique involving some kind of
~ agsociation procedure .such as free association or restricted
agssociation, where the S must respond with a particular type of
; reaponge;. The restricted aseociation procedure most relevant
to the present kind of study'is one vhere ‘thé response is to be
a member of the class, 'concept, -or category, represented by
the stimulus ditem:(e.g.,: see‘fBatt'ig‘-!&"Monta'g'ue.' 1969; Cohen,
. Bousfield & Whitmarsh,:'1957). ~~A second type of characteristic
of .verbal .stimulus material pertains ‘only to individual items.
1 This .property is variously referred to as mean:l.ngfulness, .
familidrity, vividness, imagery value, ‘etc. ‘It 'is typically
assessed and defined through the use of norms based upon fre-
quency of occurrence of the individual words in samples of the
language (e.g., Thorndike & Loxrge, 1944) , the number of other
vords emitted: as associations to the stimulus word (e. g.,
Noble, 1952),. the rated. imagery valie (Paivio, Yuille &
..Madigan, 1968), or the rated vividness of the word (Tulv:lng,
-~McNu1ty & Ozier, 1965). SRR

S
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l These normative propettles of individual :ltema have also
been found to influence the amount of stimulus material that
can be remembered. - For'example, atiount of recall has been seen

I to vary as a function of ‘meaningfulness (McGeoch, 1930), fre-
quency of occurrence (Hall, 1954), vividness (Tulving, McNulty
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& Ozier, 1965), and imagery value (Paivio, Yuille & Rogers,
1969) .. Results like these clearly support the necessity of

_ taking individual item properties into account when attempting

to account for the amount recalled in any situation.

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

-..The C 1list is constructed so that it has a higher degree of

item interrelationships, or association strength, according

to an appropriate set of norms. . In .fact, in order to be .-
strictly objective, .the categories. in the C list exist only to
the extent indicated by the norms. -Additionally, one’or.more
properties of the individual items are statistically controlled
or held constant so.that the mean values for the C and NC lists

-are the same, "Any observed differences in amount recalled are

subsequently attributed to the differencea 1n 1ten SRR
1nterre1etionships. e Ve T

Much of the. work in the aree of verbal learning and wlory

| regte upon the adequacy of norms for manipulating the experi-

mental task.: There is certainly a great deal of evidence to

,eupport the use of norms. for predicting with a fair degree- of

accuracy what. petfomnce will obtain with a given set .of ..
materials (e.g., see Bousfield, Steward & Cowan, 1964).

-On .the other ‘hand, it is also.clear that the use of norms

'ihu some . important weaknesses and . 1imitations. Perhaps the:
most etriking kind of 1llustration of this is the observation

: that two -lists which are equated on the supposedly relevait

. normative properties lead to quite different behavior .during

the recall task (e.g., see Puff, 1972). Postmsn (1963) has
pointed out another kind of limitation, namely, that it is-

-, virtually impossible :to create a 1ist of words which are un-
related in the eyes of S8 in spite of what is indicated by the
.. norms. .. Furthermore, Cofer - (1967) has shown that in several

cases where inves tigators have ‘prepared 1ists comprising
associations between category.names and category instances -

- ., these 1ists have also, quite unintentionally, embodied exteneive

associations among the category.instances themselves. ' The’

" basic implication of findings like -these would appear to be '

that vhen a very important conclusion is largely based upon

normative manipulations, it. ought to be veriﬂed in other. -

more direct. mye as well. :

taate,
- e

G s S S

o Thus, the purpoee of the present atudy wae. to prwide a8

somevhat clearer test of.the: role. of the two kinds of proper-

. ties of , verbal. 1tems in the. recall advantage of C lists. 'Here,

the frequency of recan of exactly the same words was invesci-
gated as a function of vhether they were presented in the
context of items to which.they were related (C 1ist) or in the
relative absence of. related Atems (NC list). In this way,:

. .some of the inherent dangers in statistical control of 1n- '
. dividual item; properties vere: avoided.
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Method

A practice list of 18 numbers was randomly chosen from
those between 0 and 50. These numbers were written as words
in a single randomized sequence for presentation to Ss.

The experimental materials consisted of two C and two NC lists.
The C 1ists both comprised 10 taxonomic categories (sports,
B vehicles, animals, etc.) of 4 members each. These items were
8 drawn from the associations given to the category names in

{ the Battig and Montague (1969) norms. The mean cultural

. frequencies for the categories in the two C 1lists are shown

: in Table 21. Additionally, an attempt was made to keep all
lists as homogeneous as possible in terms of Thorndike-Lorge
: (1944) frequencies of occurrence and mean number of letters

i T~ per word. Means of these values for all four lists are also
i shown in Table 21. ;

— The 1ists were also constructed so that some words

appeared in both the C and NC ligts. More specificaliy, one
word from eaci: category in one-of the C lists also appeared

in one of the NC 1ists. That 1is, 10 words from the C1 list
were also in the NC1 list, and 10 words from the C2 1ist also

; “appeared in the NC2 1list, These words are referred to here as
.common items.  The remaining 30 words in each list were unique

; “to “that 1ist and are referred to as filler items. Five separate
randomized orders of presentation of each of. these lists weee
used. o

sy
LR |

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

; cause of the nature of some of the anticipated analyses, more
! C list than NC 1ist booklets were administered. .

[ ] Samanis
e B N

Instructions for the practice list were studied by the.
subjects as they were read aloud by the experimenter. These
instructions were to the effect that the S8 were to atudy the
column of items and that they would subsequently be asked to - °
write as many of the items as they could remember. It was em- ;
phasized that the order in which they wrote the items was not i
important and that they could write them in any order which i
seemed easy or "natural" for them. The practice list items : ‘
appeared in a single column in the center of the next page. :
This list was studied for one minute before the subjects
turned to the next page and wrote all they could remember .
in a period of one minute. Then the instructions for the ex-~ ?
perimental list were presented. These were identical to those
for the practice list, but stressed that the practice list bore
no relationship to the list that they were about to see. A study
period of two minutes was allowed for the experimental list, and
two minutes were given for writing the recalled words on the
next page. o
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The subjects were 101 undergraduate students at Millersville
T State College. The number of booklets completed for each of
| n the four list conditions is shown in Table 21.

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

1.18, p>.05, or the interaction of the two varisbles,
F (1,97) = 1.35, p>.05. It was therefore concluded that the
four groups of subjects were quite homogeneous with respect to
their basic ability for this. type ‘of- taak.

1 The first treatment of the experimental nst data involved
the total number of words recalled. Mean total recall scores
for each of the experimental groups are shown in Table 22.
These data were then subjected to the same 2 x 2 design as out-
lined above. .As expected on the basis of previous findings,
significantly more words were recalled from the C than from
- the NC lists, F (1,97) = 5.72, p<.025. No significant vari-
ation in these scores was attributed to the specific list-pairs,
F (1,49) = 0.00. Finally, while the Cl list resulted in an
average of sbout 3.6 more total words recalled.-than the NC1
list, and the C2 list exceeded the NC2 list by only about .5
words, -the interaction between type of list and list-pair was
only marginally significant, F (1,97) = 3.35, .10>p>.05. There
i I was no evidence of significant heterogeneity of variance or of
i any linear relationship between means and variances so transfor-
mation of the data was not in order. However, there is a sizeable
- question about whether lists which are matched only to the ex-
| tent that they are in the present study should be included as
: a dimension in the analysis of variance. ‘Since there is no
B definitive way ¢o answer this question, and since the list-
% type x list-pairs interaction was marginally significant,
i separate comparisons between C and NC lists were carried out
for each pair of lists. The results of these comparisons
7 supported the conclusion that significantly more words
| were recalled from Cl1 than from NC1l, t (49) = 3.33, p<.0l,
while there were no differences in recall from C2 and NC2,
% (48) = .36, p>.20.

[P

IS,

The mean recall scores for filler words only (i.e.,

those 30 words in each list which were not common to another

{'E list) areialso presented in Table 22. The treatment of these

A data showed exactly the same pattern of results as was found
for total list recall. According to the analysis of varisnce,

I 0 once again more filler words were recalled if they were from

li_ C lists than if they were from NC lists, F (1,97) = 4.46,

h p<.05. Additionally, neither the effect of list-pair
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(1 vs. 2); nor the interaction of list-pair x type of list,
N F(1,97) = 2.82, .10>p>.05, reached the .05 level of con=- -
fidence:.: As before, the separate comparisons revealed that
significantly more filler words were recalled from Cl than
from NC1, t (49).= 3.20, p<.Cl, while C2 and NC2 were quite
equivalent in thia respect, t (48) .27. g>.20. :

Mean recall scores for common’ words only (1.e., those 10
words in:each' list which appeared inboth a C and a NC 1ist)
are shown in Table.22. Much the same’ pattern:emerged once.

-+ again,. In this case, the superiority:of C over NC lists was
- substantially reduced, so that the'main effect of type of list
| was now. only. marginally significant, F (1,97) =:3.27, .10>p>.05.
? The effect .of 1list pairs-vas not significant, F:(1,97) = -
1.24, p>.10. The strength'of the’'type of list x list-pairs
interaction was also reduced so that it was now not even
"+ marginally significant, P:(1,97):=:1.45, p>.10. - fince ‘the
use. of i separate comparieone was previously justified on the
o basis that they 'might be more :appropriate.even on:a priori
Pl - --grounds, they were employed again with these data even though
they could not be. justified by::the magnitide of -the type  of
; list.x list-pairs-interaction observed in the analysis of -
F variance.: -A significantly greater: number of the common .
"words were recalled from Cl than from NCL,t (49) =-
2.09,°p<.05, but equal numbers :of the" words common‘to 1ists
C2 and NC2 ‘were recalled from thote liste, t (48) - .44. -
«'fn>-20.. - o .' S

RO

. R i‘ . .

! 'The final treatment of the data involved compariaone of

: the recall of ‘common vs. filler items within each of the lists.

Since the recall scores for :the:filler:- items could have gotten
as large as 30 while those for<the common'items could not -
exceed 10, observed values of both scores were converted to
proportions..of: the maximum poseible:values:: Maan proportion
scoree are shown in Table '22.- :Comparigons within each list
by means of :t-tests::for related means were:performed with

:results as follows:: - €or the :Cl:list, t- (29)"=-1.69, p>.10;

for the NCl:1list, t:(20) =:1,.51,: p>. 103 ‘for-ithe:.C2 list, .

l -£:(29) = ,19,.p>:10; and for the:NC2 list, t: (19) = =03, -

l p>.10.. 'In ohort, just about the'same: proportion of conmon
-.-~.a;and filler itena vere- recelled within each liet.- bt

. S A NS ot
Discussion . 'tfx L T

b It vag expected that, in keepinp with the preponderence

H l .. of ‘the .relevant. previous: reseerch, more :words ‘would be ‘recilled

e -from:the C than‘from~the NC:1ists, and that'this viould hold

; sia8 well. for the: recall 'of just’ filler items as’ for total ' -

‘ :items recalled. 'Bither of two poesible oltcomés were enter-
tained for the common:itens. ' Firstly; 4t ‘vas expected 'that
these items also might be recalled better after preeenta-

vition .in the C' than -the:NC'lists. This kind of outcone 18,

] usirof "course, consistent’ with the view’ that ‘it 1is the Ainteritem

rrelationships “among athe members ‘of a-category which are the
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basis for.the superior recall of:categorized materials.” In
| : other words, according.to this view. the provision of other
| members of a category as context should result in augmented
| recall of the common items from the C: lists. In contrast
to' this, it was also anticipated. that the common items .
might be recalled equally well £rom the C and NC lists.
This outcome would support the wview that the reason that
" greater recall is typically observed with C lists 1is be-
- cause the items selected for these lists are individually
more memorable than items in the NC lists, even though:
.efforts are usually made to. match the 1ists on some normative
- basis. In:this case then, it is.the properties of the .. -
. .individual items which are critical while’ the.categorized .
or non-categorized nature of the context within whdch the .
items - are preoented is - 1rrelevant. .

] Unfortunately. ‘the oblewed tesultt do not confotm to either
; expectat:l.on -definitively, .and the nature of the conclusions
depends upon several statistical issues.. Thus, if it is
. assumed that the pairs of C:and NC lists constitute a meaning-
; ful dimension . in the analysis of varisnce, and if the con-
ventional .05 level of confidence is strictly edhered to,
: one set of conclusions 1is-reached. -That is,:these results-
; indicate that . significantly more total words and more filler
: ~ words were recalled from C than NC lists, but that common
items were recalled.equally well :fron:C.and NC 1ists. Fur-
themore. there were no significant overall effects of pairs
of liets, nor any significant interactions indicating any
differential C-NC effects-in the two list pairs., Looked at
! .. this way, the results thus seem pretty straightforwardly to
- .deny - the importance of .related context and to support the
role of :I.nd:l.v!.dual 1tem propert:l.ea. S : -

If the two l:l.at pairs arc treated entitely ueparutely
(:l..e. » 1f they :are regarded essentially as replicationms -
rather than levels of a variable) .and the .comparisons are. .
made by t-tests a quite :different .pattern of results .obtains.
In this case, when the results for the C1 and NCI lists are
considered it 1s found that- e:l.gnificantl.y ‘more total, :filler,
and common words are recalled:from the C1 1list. !lowever.
when the C2 and NC2 lists are: considersd it is seen that these
lists were quite equivalent in the recall of total, filler,
and common words.. The separate comparison of Cl and NC1
thus gives clear support for the notion that interitem re-
lationships .and related context are important to the .

_:superdority-of . recall of categorized materials. -Since for some
unexplainable reason the expected overall -upnriorlty of -the
C 1ist was.not -found:in the :C2: vs. NC2'comparison, the sssess-
nent of the number.of common words recalled from these lists
is. pro bably. not very muningful for- the preaent putpons. -

s vancrs

Fimny, :l.f mrginally s:l.gni.f:l.cant ( 10>p_>.05) ruultl in
_the .analysis of variance are considered, the pattern of results
is more similar to.that derived -from the separste comparison

t.. G=8 |
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approach, That is, the marginally significant interactions
in the analysis of total words and filler words suggests
that the C list superiority is greater in the case of Cl

vs. NC1 than for C2 vs. NC2. However, then we find that,

- for common words, the main effect of C vs. NC 1s marginally
significant while the interaction is not. This suggests
greater recall of common items from the C lists and that this
B effect holds equally well for both list pairs. This, of
course, contrasts with the results of the separate
comparisons.
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| The Role of Organization in Memrx

Probely the nost cruciel issue which the etudiee in thie
project bear upon 18 the question of. the nature: of the role of
organizetion in free recall. .As indicated in the Introduct:ion,
[ the most widely, accepted current view is that the.memory for
; an amount of material which exceeds the. immediate . memory
capecity of approximately 7#2 individual words is- criticelly
o dependent upon the effective use of organizetionel processes
’ or strategies by the subjects. (e.g., Mandler, 1967, 1968;
Tulving, 1962a, 1968) . In the: oimplest terms, it is thought
that as. organization goce, so goesa. the amount of  recall. - .
i There 1is certeinly a large amount of evidence which is con-. -

i 4 sistent with this view, but there are also a nunber of em~
pirical contredictions (e.g.y. Allen, 1968). and alternative -.
B theoretical interpretetione (8., Cofer,-1967). ..Thus, six--
: of the preeent experiments continued the. eeeeeement of: this .
theoreticel view. from a nymber.of. different epproechee.‘ ~

One cleee of evidence which hee treditioneuy been inter-" '
it preted as eupporting the view. that recall performance:is ... °
: facilitated by organization is the well replicated finding

that more words are recalled from a. list comprisingcommon
conceptual categories.. (c l.iet) than from a non-categorized .
list (Nc 1iet) uhoee nembere do, mot belong to. obvious notne- :
B tive cetegoriee (Cofer, 1967;. Wood. 1968; Wood & Underwood, .
N 1967; etc.). The basis for inferring support.of the. - .

P "organizational theory" 1s that conceptual clusterding is - .
. comonly. obeerved in the recall of the.C list, and the. eug- o

i mented recall of these materials. could. be.. ettributeble to

. the . occurrence of thie type of orgenieetion. T S

A

: The results of Emrinent 1. however, feiled to eupport
this interpratation. It .was. found that ‘when the:subjects
given the C list vere ‘d4dvided into those who showed. signifi-;
cant’ cluetering and. thoee .whose cluetering did ‘not -exceed - - .
a chence amount, both of these groups reeeued significantly .
more worde than did the aubjecte given:a NC 1list. : Further-
R more, there were . N0 significent differences in: the amount : .

l; recall.ed from the C liat by the “clueterere" snd the -

. non-clneterers" .' ,Theee reeulte thus: do lnot provide any:
evidence that the enount that can. be recel.l.ed is, dependent
upon the degree of cluetering inposed in recall, . .

i
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Findings like these are, however. coneietent with inter-
pretations byj Cofer, Wood, and Undervoad, :that :the. euperior:lty
of C Jl.i.et recel.l met involve eome nechenien other than, - |
clustéring on the basis of category names at the time of . |
output. ' Cofer hee euggeeted that’ the eugnented recell vith |
the C 11st teflécts an advantage in terns of interitem - |
eaeocietive rel.etioeehipe .among ‘the etiml.ue Atens. . - Wood .4
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and Underwood have proposed that the superior recall with
the C list {s attributable to ‘the'occurrence of commson
implicit associative responses which result in an increased
availability, via backward associations, of the repre-
sentational responses for the individual stimulus words.
This "priming" which facilitates the recall of the words,
is ‘assumed to'occur during the study of the material and
i prior to' 'the time of recall. The results of E;_Erinent 7. ‘
.~which tended to support the- 1mporunce of 1ntet1wn
associations over the properties of individual words. ‘can
also be viewed as genetally consiatent w:l.th these ‘
1nterpretationa. Lo

f‘fé'_"" . oo et

Several pouible limitntiona of the tesul.ts of o
Experiment 1 need to be cnphasized. First of all, 1t 18
possible that the conclusions 'to be drawm’ from this study
are limited to organization in'the form of elu.tering-—
the gross grouping of items according to broad, emri— o
nenter-defincd.*eonceptun categoues. sqcondly. the d:ls- .
crepant results in the recent study by 'I.'honpaon. Hamlin, o
and’ Roenker' (1972) need to be képt in mind, "The fn- -
vestigation of the large number of procedural variations
between their study and the present one should ultimately
indicate:one. or wore’ additional’ 1nport:ant limits to thn
genennty of the reaults of both experimenta. I PRI

'nu work -on’ Bg_ger:lnent 6 repreunt- a second’ type of o
approach to-testing for the depcndence of recall per!omnce
upon orgmiution. ‘In this case, an ‘effort waa mde to ex-
periunnl.ly induce different degrees of organization in the
form of catégory ‘clustering through the use of different’ utl
of instrictions and then to observe the consequent influence
of “this’ un:lpuhtion upon-the amount recalled. = The ‘primary
advantage: of - this approach is ‘that all other conditionn ‘of
the experimental situation (e.g., stimulus materials, time '
1ntetvnls, ete.) rema:l.n eonstant for al.l oubjecta. N

‘l‘hc u-ul.to of th:l.n atudy, un!ortmtely. revealed that
the 1ustructiona1 nanipuh:ion of the dogrn of cluoter:l.ng
vas not cffective. Subjecto g:l.vcn 1mtructiona ‘to cluotot
did not give evidcncc 'of having used any more of this’ fotn 3
of -orgsnization: than did-those not cxplicitly 1nstrueted to
employ ¢lustering. * Intetutingl.y. hmvet. it wn “found .
that the subjects given- instructions to- cluster aetuany
recalled significantly fewar wordsthan the subjects not =
given ‘such - 1nstructioua., ‘In -hort. groupl vhich did not
‘differ in the adount Of organization did differ signifi- ‘

cantly 1n the munt %f tceall. _— et

'nmc rnuln elc.tly ‘do’ not’ 1t vety wou w:lth tho
gcneral” "otganiutiml theory" position: It is pontbl.c
to gemnt. an’ nlternattvo exphution :I.n L) adnittedly
post hoc hoc ° !aahion., lr!.cfly, the’ propoud explmtion is " ‘
that the' 1mtruetiono ‘to eluucr ‘were' af!.etive in modifying
the subjects " ‘behavior 'in that it'induced 'them to 1nveat: o
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more time attempting to fully complete each cluster they. .
produced. Since thé very potent categoriaa in the stimu-
lus materiala perhapa already elicited; a naximal cluatering
tendency from all aubjecte regardleas of inatructiona. the .

- subjects given the instructions to cluster night have, in

: effect, vasted some time vhich could othervise have been:
used for' the retrieval of additional worda before they
were forgotten. -

’;»‘.f.‘«'- aee .
!

These findings both’ contreat and’ agree with thoae of S
some previoua atudiea. Mayhew (1967) and Putf (1970). manipu-
lated subjective, or intertrial, organization whiie. Newman .
(1967) manipulated clustering with 1lists of 9. ccc trigrm
with the categoriee defined on. ‘the basis of. the first, .
letters. Inatructional groups . were found to differ 1n T Vo _
organization in all of these studies, but to.be equivalent . . .
in amount of’ reeall. ‘Thus, the preciae pattern of results -,
may vary aomewhat, but the failure to. eupport the poatulated
critical role of organization ia conaiatent. N o

Results ‘consistent vith the view that Fecall p'erformnce
- is dependent upon organization in the form of conceptual -
clustering were obtained in Experiment 4, This étudy com-. .
pared the effects of aeveral different typea of ordera of v._.,,-,1
preaenting categorized materiala. It was_found . that both .
in terns of the degree of cluatering and the. amount of

- material’ recalled, ‘a blocked ‘sequence where all nenbera of

a category appeared in’ direct auccesaion, was auparior to
both a randon arrangenent. and a ayatematically alternati.ng
aequence (i e.. one with propertiea li.ke ABCABC). e et

e

In'sddition to providing. general support for the

"organizational theory" these results also bear .upon, the
nature of the nore apeciﬁic "kinds 'of mechanisms which have L
been proposed to account for the effects of different types. .
of input- organiration. ,"!he obtained patteru of reaulta seenms.
to indicate that the inportant dinenaion of input organization
is one of proximity, or contiguity, between conceptually. re-.,
lated'iténs, while -the werall degree of. ‘sequential atrueture,.
as it vas Bpécified here inyvay, appears to be a conaidarably "
less inportant dimension. There are a number of different
theoretical mechanisms for why prorinity is important, and the
results. of thia experinent offer no apparent way to diatinguiah
betweéet them. ’ The' aupported kinds of viewa range from notiona
that {mplici¢ mediating reaponaea (Puff, 1966), or inplieit -
repreaentational reaponaea (Wood & Underwood. 1967), are. lnedeH
more availeble, to lpaculatione that greater proxinity in-. .
creases the probability" that” related worda vill be in ohort- )
tern storage together (Glanzar, 1969), or tesiilts in a

greater anount of effective processing time (D'Agootino,
1969). $ince’ thue reaulta indicate ‘that’ overpll aequential
1list: atrueture 1¢’ not an inportant dinenaion of input of~
ganization, they’ do ‘ot” uen to. aupport viepa vhioh otree_a

£

the utilization of 1ist structure as'a’ baaia for ‘coding
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material for etorege ot Eor the development of plans for

the retrieval of information from storage in the manner

proposed by Bouer, Clark ‘Lesgold & Wingzent (1969), W

Cohen (1970). Lew:ls (1971), and Newman (1967). :

Whereae the previous exper:l.nente studied organizet:lon

in the form of categorical clustering, Experiment 5 dealt
; with subjective, or intertrial, organization. The time
between recall of one vord and the recall of the next was
found to be l:l.gnifi.cnntly ehortet vhen the ‘words comprieed .
{ a unit of subjective organ:l.ut:l.on than vhen the words were .
y not defined ‘to be organizationally linked. ‘Thus, words
defined as a e:l.ngle unit on the basis’ of the ususl.defining
operation of repeeted cont:lguous recall were also found to.
show close tenporal contiguity as well. These reaulte were .
intetpreted as supporting the ”real:l.ty of measured units
of subjective orgmint:l.on. "In other words, these results
seen to indicate some further ev:l.denee that “the measurement
of subjective orgen:lzet:l.on does tap at least some aspects
of the tunet:l.onal structure of the uubject 'S mMemWOry,

; Several other aspects of these results lend additional e
support to the generol v:l.ew of ‘the importance of orgeniza-
; tion in memory. For one thing, the distinction in times .
; between words 'in ‘organizational units ‘and between words. . .-
§ which vwere defined as not orgen:l.ut:l.onally linked. ouly .
i appeared after the subjects had recalled a number of words
; which wu approximately esqual ‘to the 782 item iumediate .
{ memory cepacity. . This is in keeping with the theory that
the important “unction of organization is in ellowing the
: amount retained to exceed the :I.nd:l.v:l.dual item capacity of
| this ohort-tern etorage system. Furthernore, the decrease - .
in the very long :I.uterword ‘times seen toward the end of
the recall’ oequencee in the eerly yreet:l.ee trials seaned .
to be ettributable to the :I.ncreu:l.ng dene:l.ty of organi~
gational units dur:l.ng later practice trule. . However, 1t .
is ‘somewhat d:l.aturbing thet there was no evidence of or- "
aeniut:lonal units hev:lug becone etronger or uore :I.ntegreted. ne

i with repeated uugv the nmber of then noply becans .
greeter. . -

P:I.nelly. :I.t ohould be uentioned thot :ln z ri nt 3 e
'no ‘differences + were obeerved in the enount of nter:l.el ro- S
cel.led ‘after e:l.ther a standerd serul type of prneutetion T
and etudy or a eimultaneoul.uthod. It is at leut aini- )
( nally conlietent with "orgenint:l.onel theory" that there

vere slso no di!ferenees obeerved :m either cluoter:l.ng or
eubjective orseniution. . T S

R AR £

Overell, then. tho etudiea 10’ th:l.e. report which are L
relevent to the issue. of whether, the emount of material. that. . .
can be recalled is crucially:dépendent upon the degree of . . ; [
organ:l.zetion 1npoeed by the eubjeetl lhov u:lxed ruulte. ' -
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‘The findings of. B&eriments 1, 6 “and to some extent, 7.

run counter to this view. On the other hand the findings
of Experiments 3 and 4 are consistent with "organizational
theory", and Experiment 5 provides rather strong support
for this view. None of these studies, and none yet per-
formed by any other investigators, constitutes a critical
test of this theory. ‘Thus, the process of evaluating this
theory must be one of continuing to accunulate ‘evidence until
the weight of that evidence points convincingly toward
acceptance or rejection of this view.. For the present,. the
existence of negative evidence like that ‘obtained here in-
dicates, 'at the’ very least, the necessity fof further basic
reséarch, and a great deal of caution about advancing a .
general propoaition that recall is’ dependent upon
organization.

‘It 1s perhaps instructive to speculate how the evidence
can continue to come out’ both positive and negative. ., The.
most optimistic possibility, of course, is that the theory..
1s basically correct and the available measurement techniques
are adequate, but that therc are some important boundary
conditions which delimit the domain of applicability of -
the theory. That is, perhaps the theory, as stated, does
not apply under certain elperimental conditiona. Aa a_ very
simple* illuatration, perhapa eome stimulus materiala are

~"already so organizeo along dimenaiona which we do not yet

understand that additional organization by- the eubject s .

not required. ey

/

""Another poaoibility is that "organizational theory" 18
correct, but that the available techniques for specifying
organization do not ‘tap the "real" nature of the structure
of organization in memory. In other words, the critical
organization presumably occurs prior to the time that .the
items are produced in the’ output phase of a recall trial,
and ve ‘attempt to infer the nature of this org_anization by .
examination of the orderinp of recall. There may well be

i characteristics of the output’ '‘process which tend to obscure

the true nature of the implicit organization 80 that it 1is..
never accurately reflected 'in the recell eequence. or it may
be that we heve not yet discovéred an adequate index of
recall’ ordering. 'l'hia state of affaira could. explain why .
the ‘least’ impreaaive performances of "organizational theory"
in accounting for data’ have ‘occurred in’ situations. where

organization has actually been meaaured by aome cluatering

or aubjective organiZation index, rather than. being. inferred
from’the results of, for example, some tranafer operationa.
It should be noted;- howaver. thet results’ like thoae found. .
in Eﬂerlment 5 do tend to argue againat this kind of an
interpretation aomewhat. Still, this' poaaibn.ity auggesta N
the need for continued attempta to examine new techniquea
for assessing organization in'recall. Some potentially .
promiaing developmenta along theae linea could be. the’ uae g
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of Johnson's (1967) hierarchical clustering scheme analysis - ;"
and Allen's (1971) application of the graph theoretic '
approach. S

A 'final interesting possibility, suggested by Tulving
(1968), is that recall performance and organization are not
causally related, but are both independent manifestations,
or reflections, of some third factor. - The nature of this 7]

* "higher-order" factor cannot yet be specified, but pre- :
aumably 1t would be something very roughly analogous to
Jengen's (1971) associative or conceptual abilities. - -
Since recall performance and organization might both be
manifeatationa of this more basic factor it would be ex~ : )
pected that they would normally be correlated, but there
might well be instances where they are not equivalently )
elicited or revealed in performance. This kind of a view
might therefore be better able to incorporate some of the
existing evidence. which.is so embarrasaing to the current . -1
version of "organizational theory". This view is certainly j
worthy of further consideration,

i
e

Compari'eona of Two Ty Types of Organization . = ' . I

“ ‘A second major contribution of aeveral atudies on thia
project concerns the comparison of organization in the form n
of categorical clustering and the repeated aequential order- :
ing called subjective, or intertrial, organization. The
results of Experiment t 2 provide the most direct kind of -1
comparative evidence. It was found that clustering in
recall of C lists occurred to a significantly greater ex~
tent than did intertrial organiaation in recall of either
C or NC lists. Furthermore, the level of intertrial organ~
ization with the C and NC liets waa quite equivalent. .

3
[ NP S
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These results’ thua seem to auggeat that cluatering on
the basis of conceptual categories is adopted much more
readily than is the development of a relatively fixed
order of recall even though the subjects have .the opportunity
to uee either or both forms of organization. . These results:
were intarpretad as indicating that cluatering is in some
sense’ simpler or easier. That is, cluatering raquirea N -
the utilization of relatively obvioua, broad, conceptual .
catagoriea to encompass all the items.. It contrast, the .
best available evidence about aubjective organization is that
nost lubjeeta tend ‘to utilize a number of different teehniquaa
for forming units (Abramczyk & Bouafield. 19675 Bousfield &
Abramczyk , ~1966) . Various units may be formed. on the’ baaia
of story devicea, rhymes, input 116t contiguity. aaaociative
relationships, purely idiosyncratic associations, etc. . 'l'hul.
the imposition of equal degrees of the two.forms of organi-
zation would presumably require much more organizational. or
mediational., activity for the typical aubject in the.case.
of subjective organization, "It is conaiatent with this. .
interpretation that those aubjecto who seem to use only a
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.. intuition and some work by Mandler (1969) indicated that.
* there are some limitations to the independent . operation .

comprises a randomized sequence of categories, then the
.serial ordering will preclude the occurrence of clustering.
' If the order of presenting the new itens is systematically
"arranged with the members of the same category following N

. clustering., Furthermore, it should be found that.the .
"“clustering. of categorized pairs of words will elevate the .
“level of subjective organization over that found here.( L
. Algo, if the stimulus msterials involve. only a few very . .
' large categories it night well be’ ‘expected that serial .

single basis for subjective organization, such as alpha-
betization.or an elaborate story device, are usually
succegsful in producing a level of organization quite
equivalent to that of clustering. :

The second implication of the major findings of
Experiment 2 is that the two forms of organization appear
to be at least somewhat independent of each other. The
occurrence of a very high level of clustering in the
recall of the C 1ist did not reduce the degree of sub-
jective organization with the same list below that found
in recdill of the NC 1ist. Thus, contrary to Tulving's ,
(1962a) speculation, clustering did not appear to attanuate
the simultaneous use of subjective organization. However,

of the two forms of organization. .For example, if the
subject 1is sonehow induced to use a serial ordering strat-
egy by a technique such as giving him only one new item
on each trial, and if the order of presenting new items

each other, then the serial ordering should augment the

ordering within clusters would be more important. In
short, while the two forms .of organization were seen to
operate quite independently here.it is possible to antici-.
pate a number of “instances where it can be expected ‘that -

' they could interact in various ways.

. The comparison of the results of Eggerimen 5 for units
of subjective, or intertrial. organization with the findings
for clustering by other investigators ‘provides some further
evidence of the similarities and differences between the two
forms of organization.' One of the main findings of Eggeriment
S was that’ words in ITR units were emitted in closer temporal
contiguity than words oot ‘in’ ITR units, but only after the .
subject had recalled a number of words approximately equal
‘to the postulated immediate memory capacity. "In other words,
the effects of subjective organization became progressively
greater in the later stages of, the recall ‘sequence. Vir-
tually the same pattern of results was found for organization
in the form of category clustering by Pollio, Richards -and
Lucas (1969).’ " Thus,. the temporal characterigtics of the two
forms of organization .appear _to be quite similar, ., . .

The distribution, or density, of ITR units across the
recall sequence was also investigated in E:_tgeriment S. . It

9=7
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was found that the density of ‘these’ units of subjective
organization decreased graduslly, but conaietently, across
successive stages of the recall sequence, and while practice
markedly increased the overall density of such units it did
not change the nature of the way they were distributed across
stages of recall, A rough comparison can be made between
these findings and data for clustering provided by Bousfield
and Cohen (1953) though any differences in results might be
attributable to any of a number of procedural differences
between the studies as well as to inherent distinctions
between the two types of organization. First of all, in
keeping with the results of Experiment 2, the overall level
of clustering in the Bousfield and Cohen experiment was
higher than that observed in the gesent study of intertrial
organization. Furthermore, practice did modify the nature of
the distribution of units of clustering across stages of
recall. More specifically, practice served primarily to
increase the density of clustering in the early stages of

the recall sequance, so that after a few trials the density
of cluztering decraased across the stages of recall in a quite
negatively accelerated forn. . 'I‘hua. there 19 at least some
ainilarity here in the occurrence of . unite of organization in
that’ ‘both decrease nonotonicany across atages of the reca11 .-
aequence after a few practice trials._ o

Egeriment 3 also involved both cluatering and’ aubjective
organization. Tn this case it was found that neither type .of
organization was differentiany affected when the stimulus
itens were presented one at a time _for serial atudy or all at
once for aiuml.taneoua atudy by the subjects.

E:_lgerimen 6 indicated that inatructione ezplicitly te11ing
subjecte to cluster vords from the game category were not
effective in raising the obaerved level of cluatering. Theae
results contrast with several studies which have shown in-
structions to be quite successful in manipulating the level of
‘aubjective organization seen 1n recall (Mayhew, 1967; Puff,
'1970- ‘Tulving, 1962b). However, these results probably do
not deeerve ‘a great deal of emphaaia becaude of the poui-
‘bility that the very obvious and potent categories in

" Bxperiment 6 may have elicited the maximum possible .

clustering effort from all eubjects regardlcaa of . 1n- _
structions. The fact that Newman (1967) did find effects
of inatructiona upon cluatering atrengthena thia poaaibility
: aince his stinulus materisls involved categoriea defined on
the basis of common’ first 1ettera of ‘ccc trigrauu inatead of
n-neaningful aenantic relationahipa. T s L
" In aun, it would appear that clustering and aubjective
'organization are baaicauy similar - in that they show close
temporal contiguity within units and are both distributed
monotonically acroes stages of the recall sequence. Also,
they were both ainilarly non-ditferentiauy affected by
- serial vs. ainultaneoua preaentation and ‘study conditiona.

. 86, 29
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However, there is still some question about the extent to
which the two can be influenced by instructions since the
preoiee nature of the. categorized stimulus materials may be
an interacting factor. The only really.striking difference
between them 1s that clustering appears to be utilized to

a much greater extent. than is subjective. organization under
the conditions investigated here. Furthermore, under the
present conditions, the two forms of organization appeared to
be used substantially independently of eech other.

Coggerisone of Meeaures of Orgenizetion

The number of available: neeeuree. or indicee. of orgeni-
‘zation is expanding rapidly.  This is particularly true-in the
.case 'of clustering measures, but a similar trend appears to-
be beginning in ‘the specification of subjective organization.
Ae indiceted before, the major problem is-that the amount of
organization observed in.a particular recall protocol depends
to some extent upon other features of that protocol such as
the total number of words recalled, etc. What 1s needed, in
order to make meaningful comparisons between subjects or
conditione. 18 a measure which takes into account the possible
contribution of chance, and/or what the range of possible ob-
served rvaluea could be in aach case. In other words, the
values of the measure of organization should be independent
of the other characterietice of the recall eequencee. -

'l'he eerlieet and noet widely ueed neeeuree. the Retio of
Repetition (Bousfield. 1953) and the: obeerved-ninue-expected
deviation scores (Bouefield & Bousfield, 1966) have been
heavily criticized on these kinds of statistical grounds,
and each of the critics has propoeed some new kind of measure.
The' approaches suggested by Dalrymple-Alford. (1970), Dunn
(1969), Frankel and Cole (1971), Hudson and Dunn -(1969),

.and Roenker, Thompson and Brown (1971) have already been
reviewad and are summarized in Appendix B. These measures
all seen to have both’ ‘advantages and disadvantages which = .

: are reveeled by. enelyticel arguments, artificial- experinente.
and 'a £ew denonetretion ‘experiments. - None of thege ef!orte
have yet provided convincing .avidence .that. one type of . R
measure ie eubetentielly euperior or preferable to the ' . .-
others. Coneequently, differeut inveetigetore uee different
meagures. . - . . ... ... g . RN ;

The controversy over the"e'deque'cy of the verioue peasures
raises two ssrious questions. .One has to do with the confidence
that can be pleced in.the body :of information about organi-
zetionel proceeeee thet vas eccuwleted -with  the. earlier:
neeeuree.,r The ‘second’ queetion concerns the ‘confidence ‘with

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

The broadeat investigation of this sort was carried out
in Experiment 4 where the effects of different orders of
presenting categorized materials ‘were assessed with seven
different measures of clustering. These measures included
both of the older meaaurea and- all five of the newer ‘ .

. mcasures mentioned above. An' identical pattern of resulte
vas found in every case.  No significant ‘differences were
found between randomized and systematically alternating
types of input orders, and both-of these led to significantly
less cluatering than did a blocked presentation of the
categoriea. Epe ’ . .

The ainilar pattern of reeults with -all of the" different
‘clustering measures supports ‘the: findinge of éarlier studies '
vhich used :the older measures and found that the blocked pre-
sentation resulted in greater cluatering than did a ‘'randomized
presentation. ‘Thus, the findings of the’ earlier studies of
this particular phenomenon cannot be considered to represent
some kind of statistical artifact arising from the nature. of
the measures used: at ‘that time. "This also lends some con-
fidence to the findinga of earlier clustering etudiea in
general, though it is far from certain that the same findinga
would. hold in the case: of other independent variables. These
findings indicate that, under these’ circumatances at leaat, .
the choice of measures 1s not very critical eince they do
not reveal any opecial advantage for any of the meaaurea.

Only tvo of the moat popular meaaurea ‘were employed in

Experiment 6. -This study involved’ the attempted instructional
manipulatin ‘of clustering using lists of four categories of
ten:words and:1ists of“ten categoriea ‘of  four” worda., The
results were- analyzad with the: obaerved-minue-e’;pe»ted c
deviation:'scores'of ‘Bousfield and Bousfield (1986.J and the °
adjusted iratio of clustering (ARC) -score of ‘Roenker,
Thompson, and Brown (1971) which was previously called the
relative clustering score by Weiat (l970) .
. In thia caae, the two ‘measures ‘did ehow different patterne

of reaulta. .The use 'of the ‘traditional deviation acorea in-
dicated -that the clustering with' the list- of ‘four categorieo )

of ten words was greater than'with ‘the ' 1ist ‘of tén categoriea '
of four words, whereas the ARC: ecorea indicated no eignificant:

difference between the two types ‘of '1ists. ''The amount re-
called with the list of four categories of ten words was
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somevhat, though not significantly, greater and the two lists
differed (by design) in both the number of categories and
the number of words per category represented in recall.

The clustering results thus seem to imply that the deviation
scores were influenced by these parameters while the ARC
scores were much more independent of them. These findings
therefore confirm Weist's (1970) work. They also indicate
that the choice of measures is quite important in this kind
of situation. Furthermore, according to the criterion of
independence of recall parameters, the ARC measure would
appear to be preferable to the more common deviation score.

It was also lhown :ln Egeriment 2 that the cholice of

| measures is quite critical in cases where. the two forms of

organization are to be compared as directly as possible.

The observed-minus~aexpected deviation scores were to be
basically inappropriate for this type of comparison because
of the fact -that this scele has different end points for the
two types: of organization. A score expressing observed
organization relative .to the maximum possible was found to
be adequate, but probably still does not repreaent the

best possible procedure. . Co Es

-Ovorall. -then, 'the comparison of .various-.maourel has
indicated that the choice of measures is not very critical in
some cases, as in the study of ‘input order effects, but is
fmportant when the number of catagories and items per cate-
gory vary between conditions, and is most critical of all
vhen the two forms of organ:lzation are to be directly

: conpared. .

Cond:lt:lona Affect:l g the Usge . of Organ:lution

]

Egerinent 3 reveé.lcd that neither cluatering nor eub-
ject:lve orgu:lution Yere differentially affected by serial

~and simultaneous methode of presenting the material. It was

expected that presenting all of the material for: simultaneous
study would result in greater organiszation because the sub-
jects would have a greater opportunity to detect the. .
structure of the material; to scan back and forth looking

for related items, etc. Before greatly emphasizing the

fact that the two presentation and study methods are
functionally equivalent the possibility that the task was

too easy should be evaluated further.

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

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

9-11
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‘:gubjects. Equivalent degrees of .clustering were imposed
in recall by groups explicitly instructed to try to. ~ - i
" cluster, those given information about the categorical ﬁ
'structure: of ‘the list, and:those given no information about
the structure of the list or clustering. Once again, hawever,
a really firm conclusion is precluded by the possibility
~ that the categories used in this study were so potent as to
elicit the maximal clustering effort regardlese of inetructions.

: Thue, of the conditions inveetigated. ‘the order of pre-

{ senting categorical material did affect the use of organization

.‘ in the form of clustering. Instructions were not successful
in manipulating clustering, and neither:form of organization
was tffected by the type of preeentation and study method.

The Booklet Technigue LR

The data for Bg:_geriuento l. 4 6. and 7 were collected o

by means of a booklet technique. That-1s, each subject was oo
. given a booklet containing the instructions, the material dhi
to be learned, and blanks for recording:the recalled re- -
: sponses. Where more than a single.practice trial:was used, 71

successive pages in the booklet alternately presented the

material again-and provided blanks for 'the recall: tests.

" This 'kind-of ‘experimental booklet is thus roughly equivalent

to a workbook; " and- waa adminiotered in regular clauroom

aettinge. Lo ARSI .

It was - reasoned that - the booklet technique would make
the experimental task more analogous to familiar educational
procedures and would therefore be more "natural" for the
subjects. This, in"turn, ,ehould_,increaoe,,the potential -
generalizability of the findings of this kind of basic re-
searchk-to the more applied situation. . The.booklet technique
'ds -also 'a’ very efficient means’of -data’collection. “On the

»other hand, it :cannot be used where the experiment 'requires
1~ exceedingly precise control:of éxposure duration; etc. ~Most
‘gtudies of human' léarning and'memory do not ‘require an: ex-

- ceptional degree of control-over such. factors, and the
‘booklet' has much to-recommend it's more:general-usage. -
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Appendix B.

brief Formulas for the Clustering Measures

easure

Ratio of
Repetition

0=-E(SCR)
Difference

Adjusted Ratio
of Clustering

Dp Index
Standardized
SCR Score

s=Score
Runs Test

Dy Index

Cormon Terminolopy

O(SCR) = Humber of observed stimulus category repetitions,
E(SCR) = Nurber of repetitions expected by chance.
Hax(SCR) = laximum possible SCP value.
140 (SCR) = idnimum possible SCR value.
N = Total number of words recalled.

Investigatorgsz
Bousfield (1953)

bousfield &

"Formula

0
RR = -1

pe:

bousfield (1966)

Poenker, Thompson,

& Brown (1971)

Dalrymple=Alford

(1970)

lludson & Dunn
(1969)

Frankei & Cole
(1971)

Dunn (1969)

O-E(SCR) = O(SCR) - E(SCR)

O(SCR) - E(SC
ARC = “‘mtscni - E(SCR)

0(SCR) = E(SCR
Dy ® Fax(SCR) - tiin(SCR)

0(SCR) = L(SCR
Var(SCR)

Z(Puns) = ngunsz - E(Runs)

Var(Runs)

2(SCR) =

O(SCR) = E(SCR)*
Dy = Var(5CR)

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