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General Literature Review
Nbrmative Associative and Cueing Studies

Initial studies during'the 1950's which examined the relationships

" between assOCiative and organizational theories of learning began by in-

specting free recall protocols for evidence of clustering of associatively
related items., Typically, various indicies of associative strength were

derived on the ba51s of "free ass001at10ns" given by subaects to stlmulus

‘words, and then free recall protocols were examined for occurrences of

these partlcular groupings. These studies have indicated that the products
of free recall learning and associatlve learnlng may be related in some manner,
- Jenkins, Mink, & Russell (1958) and Jenkins & Russell (1952) examined

.the relationship between the Kent-Rosanoff word association list and

clustering in free recall experiments. The Kent-Rosanoff word association
1ist is a compilation of the frequency with which each stimulus word ;
elicited a given response when preSented to 1008 subjects (Kent & Rosanoff,
1910, as cifed in Marshall & Cofer, 1963)‘ The agsociative strength between

& given stimulus and response is indicated by the ffequency with which the

stimulus elicits that response. Jenkins et al (1958) selected word pairs

for four degrees of assoc1at1ve strength, and constructed four separate

- random word lists which were presented orally to subjects at a one word

per second rate., The subjects then free recalled the lists, and the recall
protocolsiwere examined for the frequency of occurrence of Kent-Rosanoff .
associative pairs. - It was found that the number of associated pairs recalled
fpgether increased monotonically as a function of average associstive'
strength, and that the mean number of words recalled was directly related

to their associative strength. Using this same'pfocedure, Jenkins & Russell
(f952) found that the mean number of Kent-Rosanoff pairings was significantly
greater than idiosyncratic pairings. The free recall protocols faithfully |

reflected the basic associative pairwise dependencies derived from the

frequency with which each Kent-Rosanoff stimulus elicited each response.
"In one of his early studies, Bousfield (1953) extended the notion of

- elustering to experlmenter defined categories based upon selected tltles

or names under which a list of subordihates'could be compiled, He also




- which Deese (1959) has defined as the average relative frequency with which

' pféfessiOns, and vegetables as category titles. lMifteen subordinates were

3 seconds per word rate, Recall protocols were then examined for occurrences

defined a cluster as " a sequence of associates having an essential rela-
tionship between its members.,"” This essential relationship may be specified
by the category title so that all the subordinates become direct or iﬁairect
associates of the category title (Field, 1969). Such experimenter defined
lists often have high degrees of interitem associative strength (I.I.A.S.)

gll items in a given list of stimuli tend to elicit all other items in the

game list as free associates. Bousfield chose -animals, peoplefs names,

chosen as examples of each category and presented orally to subjects at a -

of;sequences-of two or more words from the same'category; The results showed

the subjects clustered items at greater than chance levels forming groups

of words of size two up to groups containing as manyvas seven items.
Bousfield & Cohen (1955) replicated Bousfield (1953) while attemptlng .

to assess the effects of Thorndlke-Lorge frequency of word usage upon degree

of clustering., The same procedure wasAemployed except that two levels of

Thorndike~liorge word,frequeney were used to construct two Separate lists

',_ofvcategony items, Mean words}recalled for the low frequency list were 22,18

while mean word recall for the high‘frequency list was 25.55. This difference

is not-large,‘buf is reported as significant. Extent of clustering was

gignificantly above chance levels for both word frequency groups, and while

-extent of clustering based upon experimenter defined categories as a function

clusterlng was lower for the low frequency word list, this difference

between groups was not large. Bousfield & Cohen (1956) again assessed the

‘of the number of categories (NC) per list., Total 1ist length (40 words)

. was held constant while either 2,4, or 8 categoriesnwere used per list.

- Thus, the number of items per category (IFC) was either 20,>10, or 5 words

' decreased) the extent of clustering increased when compared with chance

for the 2,4, or 8 category condltlons, respectlvely. Extent of clﬁstering

was assessed by the mean ratio of . repetition (BRR) which is a ratio of the

obtained repetitions to the number of repetitions possible for the number

- of words recalled, A repetition is the contiguous occurrence of two items

in a subject's free recall protocol from the same ekperimenter defined

‘category. It was found that as the number of categories increased ( as IFC




clustering levels, This effect was again confirmed in a second experiment.
- In general, these early studies of clustering support the hypothesis that

chunking in free recall learning is determined by natural language habits

. based upon indirect associative relatlonshlps.

Bousfleld, Cohen, & Witmarsh (1958) extended the notion of assoclatlve
strength from the single S-R relatlonshlps established by the Kent-Rosanoff
lists to multiple responses given to category names, Subjects were asked
v_to iist the first four items thaf occurred to them when presented with
forty-three category names, (taxonemic groups). This normative data provided
"~ frequencies of occurrence for the responses elicited by the category names
| which were uged to examlne the effects of word frequency upon clusterlng
for various thonomlc groups. Four llsts of 40 stimulus items each were
vqonstructed comprising two high frequency and two low frequency word lists.
‘ihch list contained 10 words from four different categories. Words in each
list were presented‘once at a 2,5 second rate, and a five minute free recall
followed immediately. lMean word recall was significantly greater for the |
'high frequency associates of the category names thah.for the low frequency
associates. Also, clustering as assessed by RR was significantly greater
for the high frequency asseeiates.' Thus, it would appear that bofh woid
recall and clustering in free recall learning are related to the as sociative

 strength of S-R bonds whether these relatlothlps aTe assessed on ‘the basis
B of single responses to a stimulus word or multlple responses. to classes of
' words (category names). o |
R Numerous other measures of'associatiVe.relatedness have been developed,
n These’meésureS»have-been reviewed (Marshall & Cofer, 1963) with the'conclu-
| sion that both direct and indirect assOciatiﬁe indicies appear to have -
 considerable power in predicting the clusterlng of words in free recall. ,
Marshall (1967) examined the index of total as sociation (ITA) and the index
~ of concept cohesiveness (1Ccc) both of which are associative measures., He
' found that both IIA and ICC were significantly related to word recall and
. clusterlng as.assessed by RR. However, while a general consensus exists
,'that associative indicies can predict clusterlng in free recall, it has been
found that wvarious asspeiative indicies are not-always correlated. Some

_appear to be measuring different correlates of the clustering phenomena.




For example, Pollio & Christy (1964) evaluated the effects of interitem
associative strength upon the number of words recalled in a free recall task.
Three 22 item lists varying in IIAS (low, medium, high) were constructed
employing "filler items" before and after the critical portion of each list
to control for primacy and recency effects. Items were presented v1sua11y

at a 1.2 second rate, Superior recall was obtained for the medium value

IIAS 1list, but recall‘remained the same for both low or high value IIAS lists,
These results differ from those of Jenkins, Mink & Russell (1958) who found

that increases in associative-strgngth were positively correlated with in-

. creases in word recall.' This discrepancy is possibly related to Jenkins,

Mink & Russell's (1958) use of the Kent-Rosanoff word associstion list
which applies to single pairs of words, while IIAS is a measure of assoc1at10n
 amongvspec1f1edvgroups of words. '

Bousfield, Steward & Cowan (1964) also attempted to assess the corres-
. pondence between two aséo?iafive indiciesvf TIAS and the index of stimulus
equivalence (ISE)., The ISE measure is derived from single response free
associations to stimuli that are all members of a single category. For
example, given the items ant, bee, beetle, and gnat which are all members
- of the insect category, the ISE measure represents the summatlon of the
 number of free associates given as commbn responses to two or more cateéory
. items. Bousfield et al also hoped to ‘combine the TIAS and ISE measures_té'
form a more .powerful predictor of clustering, Subjects free recalled one
‘of two lists in which Thorndiké-Lorge.word frequency and taxonomic freqﬁency
(Cohen, Bousfield, & Whitmarsh, 1958) were menipulated, It was found that
clustering (RR) did not vary as a -function of Thorndike-~Lorge word frequency,
'but'was significantly greater fér the high frequency taxonomic groups wheh
~‘compared with low frequency taxonomic groups. Word reczll was significahtly
 greater for the high Thorndike-Lorge frequency list., Deese's IIAS measure
was next computed for each of the four.taxonoﬁic categories in each list.,
The IiAS‘measure was positively correlated with clﬁstering in the high and
low taxonomic categories, but underestimated clustering for the low taxon=-
- omic categories. 1In addition, it was concluded that the ISE measure was
not readily applicable fo: assessing the relatedness of taxonomic groups

of words, and did not warrant further consideration as a predictive index




of clustering. The lack of correspondence between indicies of aésociative
strength and their relative ineffectiveness as predictors of degree of

clﬁstering are major drawbacks against their use as reliable instruments

to assess the continuity of organizational and associate concepts of learning,

This problem is partly due to the variability of individual subject-directed

'organizatiohal Strétegies'employed during free recall learning, ' 4
Cofer (1965) has aptly illustrated that this variability of organiza=-.

tional strategles is related to how obvious the relationships among the

words in & given list may be, The more ‘conspicuous the relationshlps, the

more likely the subject is to group the words according to the experimenter's

expectations. Thus in one of Marshall's studies (1963), a free recall
experiment was conducted in which gix lists of 24 randomly ordered words
representing six levels of mutual relatedness (proportion of associations
two words have in common over 211 their associations) were presented to six
groups of subjects. Clustering was measured at each level of mutual re-
latedness. by Cohen, Sakoda &1Bousfie1ﬁ's (1954) ratio of repetition.(RR).
As mutual relatedness decreased, clustering did not dearease as rapidly as
had-been'expected; This was because -subjects invented their own clustering
schemes as the obvious associations between words in the list became less
and less common., At the lowest levels of mutual relatedness idiosyncratic
clustering accounted for up‘to 40% of the total clustering obtained, while
at high levels of mutual relatedness, clusterlng accurately mlrrored the
: experimenter s selected palrw1se dependen01es. Thus, there is no neces51ty
| to assume that a subgect must organize the words of a list in direct -
correspondence with assessments of their associative relatedness based on
any particular measure. ‘ |
Indeed, Tulving (1968) has noted that any two words may be con31dered .
ag related depending upon their context within a 11st of words or upon some
superordinate category title or name under which they may be classified,
Also, Vhile specific words may abpeér unrelated to the experimenter or are

unrelated in terms of certéin normative data in no way precludes the

* possibility that @ subject may organize words in a way that is meaningful

only to himself, Tu1v1ng (1962) has shown that "unrelated" (not related

Ain normative data) llsts of words are typlcally organized into sequences




of words related in some meaningful fashion %o the subject,and that a strong

* . correlation exists betweenqﬂiosyncratic‘clustering and word recall, These

sequences of words organized by the subject have been termed "S units" while
expected sequences based upon nermative data or experimenter defined

categories have been termed "E units" (Tulving, 1968). The point is ‘simply
that despite the presence of well established normative relationships based

upon associative indicies for any given set of words, there is no reason

+Why the subjeet must organize the words according to a commonly accepted

'spattern. The composite characteristics of a specific group of words may

modify relationships based on free association norms., While associative
theory has not precluded this possibility, organizational theorists have

been primarily responsible for elaborating the causes and mechanisms of such

' groupings. It is important to note that groups of words may be well organized.

on either an idiosyncratic or normative basis. However, assessing degrees

of clusterlng by reference to associative norms may well underestimate the
total extent of a subject's organizational schema (Marshall, 1963). As such,
correlations between associative indicies and measures of clustering can

only be regarded as approximate indications of both the extent and type of

= clusterlng (normative versus 1dlosyncrat1c) actually present.

The - proliferatlon of associative indicies (Marshall & Cofer, 1963).

has not been helpful in devising a quantitatively accurate predictor of

" elustering, and has shown that associztive indicies are incdnsistent in

predicting clustering (Jenkins, Mink & Russell, (1958); Bousfield, Steward &

’“*Cowan, (1964), A question of basic concern-given all these associative

’ 1nd1c1es is to determine whlch, 1f any, are most generally representative

of subjects! clustering schemes in free recall. This task has received
1little attention to date due to evidence presented earlier n&ting that the
-extent to which a sﬁbject'sbclustering schema corresponds with an asso-
" ciative index varies as a function of the individual list items themselves
~and ‘their relation to each other as determined by the context of the llst
a8 a whole (Tulving, 1968; Cofer, 1965), There is in fact no one "best"

_»-assdciative measure, Despite these inadequacies, the notion that simple

~associative relationships may predominate in free recall processes has been

;successfully demonstrated,




FPield, (1969, Unpublished Doctoral Thesis) evaluated the effects of
IIAS upon clustering within categories of lists., A free recall paradigm
was employed in which subjects recalled 30 word lists consisting of six
categories of five members each., Categories within lists were selected
to represent either low or high TIAS values (ie., the IIAS variable applied
6nly to the words in a list from the same category). The results indicated

that interitem associative strength was positively correlated with clustering'

(BR) of items from the same category and with the number of words recalled
‘from within categories, _ | ‘ . ‘
Thevpreceding étudigs have generally shown that the degree of clustering
in free recall is directlyvrelated to measures of associative strength,
This fihding supports the ndtion of 'a similarity'in free recall and asso-
ciative learning, but the preciée nature of this similarity has remained
'bbslcureob This is pai'tly due to an inability to develop an associative index
with a high degree of gengrality or predictive accuracy. A second related
: problém hasg béen the development of a measure of clustering serving to
accurately represent the subject's»organizational schemi. Stojak'(1971,
personal communication) has outlined tﬁe inconsistencies and problems in
formulating a truly representative measure of clustéring in ffee recall
.rpfotocols. This is partly a mathematical problem related to compensating

for chance clustering levels and fhe‘number of items recalled on any one

o trial. Howéver, while'recent formulas have been derived to compensate

for these factors a basic problem of‘fundampntal importance still éxists

- attributable to the nature of the free recall paradigm itself, In éssenqe,
free recall protocols do not allow one to define what particular nominal
‘units are part of any given cluster, Thérclusters themselves cannot be
defined and so neither can their exact size (number of nominal units) be
determined, It is therefore 1egitiﬁate to ask upon what logical basis oné '
can assess "clustering" with dependent measures designed to examine only
pairwise dependencies, If one accepts the possibility that a cluster may
consist of more than two nominal unitslthis problem becomes quite apparent.

Despite the fact that various measures have recently become available for

assessment of "supposed” clusters of sizes larger than two units»(Pellegrinq,'

1972), free recall profocols do not readily conform to precise statements

concerning what is and what is not a given cluster. A verbal or written .




record of recalled words does not necessarily provide clear evidence of
where one cluster begins and ends, how many words are in the cluster, or
how many clusters have been formed. Given the simple free recall paradigm
the experimenter is still forced to impose his own conceptions of what a
' cluster is and thus, evaluation of speclfio relationships between clustexs
and S-R units is not possible,
Besides the simple free recall study investigations of the effects
of cueing upon recall also merit examination., Demonstrations of the
positive effects of cueing upon’retrievalnafter free recell learning allows
' for a differentiation between available and accessible items (Tulving, 1964,
~ 1968), and supports the notion that dependencies (associations) exist among
e.stored”units in memory»(Underwood, 1972; Postﬁan,’1972; Wood, 7972).
Providing category names during recall facilitates the retrieval of higher
" order memory units (Tulving & Pearlstone, 1966; Tulving & Psotka, 1971;
Weist, 1972).; In so far as cues fail to facilitate recall, a case may be
made for the independence of events in memorial processes (Slémecka, 1968,
1969, 1972), and higher order units formed during free fecall learning
would then have no common characteristlcs w1th associatlve conceptions of.
 memory. -Examination of the poss1ble reasons why cues may fail to facilitate:
recall is therefore necessary, as suoh_ev1dence represents an apparent
impasse for asSociétive concebtioﬁs of memory in free recall learning.
. Generally, it has been .agreed that retfléval cues facilitate recall
- only when presented during both learning and retrieval (Wood, 1972}"
" Postman, 1972; Thomson & Tulving, 1970; Tulving & Madigan, 1970). The
efficiency of retrievaloCues also depends upon the type of coding operations
that occur during input (Wood, 1972)., Underwood (1972) has noted that
associative attributes (word—word and word-context) probably play‘aﬁ,
important‘role in encoding and retrieval processes, Determinants of these
‘coding oﬁerations are pre-experimental-language habits, type of list
v (oateéorized VS uncategorized), idiosyncratic organizational preferences,
| and combined "group".characteristicsk(Wood, 1972; Postman, 1972). The
- effectiveness of a retrieval cue then varies as a function of the temporal
.'spatial and semantic characterlstlcs it has 1n common with nomlnal units
'compris1ng the higher order unlt (Tulving & Madlgan, 19703 Tu1v1ng, 1972)

Given the complex list of factors that may 1nfluence the effectlveness of




an experimentally provided cue, the failure of some cues to facilitate recall
cannot be aceepted as primé facie evidence for the independence of memorial
processes in free recall learning. |

Both Postman (1971, 197'2)';rmd Wood (1972) have discussed essentially
associative interpretations of cueing research speaking of "interitem
dependencies" or the "dependency hypothesis™. The logic of this approach‘
implies that if nominal units considered to be part of a chunk are inter-
related via interitem networks then recall of any one unit should increase’
the prebability of recalling other reiated units comprising the chunk
(Wood, 1972); That is, chunks composed of many nominal units should tend
to act as a single unit ﬁhen recélled or forgotten. This notion of inter-
‘item dependencies and chunks may be subsumed under traditional associative
- concepts of direct and indirect associative relationships.

Field (1969) has outlined these direct and indirect notions of
associative clustering. Briefly, words presented during learning may be '
percei?ed by the subject to be related or unrelated. If two or more words

are perceived as related or are perceived as part of the same taxonomic

category, they tend to be recalled together (Tu1v1ng, 1962; Bousfield, 1953},

Related words may be class1f1ed as either direct or indirect associates
of each other, The words»"dog ~and "cat" may be perceived as direct asso-
ciétes by a subjeét and therefore occur together in his free recall pfotocol°
I the subgect first recalls "dog" the response " cat" may be sald to be
elicited as a high frequency associate of the word Mdog".

In addition to direct associations among items of a chunk, indirect
) associatlons may also be developed. Words within a chunk may have one or
more common associatlve responses that have not been presented in the word
list. For example, the words "dog and "cat" may both elicit the common
response "animal", Recall may now occur via two major routes.e First,
provision of the word animal as a recall cue may elicit the words "dog"
and "cat" as exemplars of this category (animals) providing the subject
has recognized and encoded these two items.as "animal" category instances,
x Secondly, provision of either "dog" or "cat" aé a stimulus cue may elicit
“the caéegony name or mediator (animal) which in turn elicits the other

ucétegory instance, 1In free recall studies employlng categony names or list

E items as cues,y it is expected that recall would increase when these cues
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- are provided if interitem dependencies had been formed during learning.
More specifically, associative notions of chunking must imply the.
‘development of interitem dependencies between items of a chunk or between’
the category name and items of a chunk,

These associative notions of chunking have received empirical support

“through the demonstration that items paired or learned in a paired associate
task are recalled together when later preéented in a free recall list
“”“m‘“*fw”rW6dd;”1972) While. organizational theorists have not empha31zed these
interitem dependencies in free recall, it is generally recognlzed that the

- -associations are a necessary component of organization, Tulving~ha8‘stated:'i

- "To account for trial by trial increments in free recall...
“the available evidence points only to the secondary organ-
-1zation of the strengthening of interitem associations as
the crifical ingredient of free recall learning." Tulving,
1968, p. 24 ( italics by present author)

Even when associations are de-emphasized, as with Mandler's (1967)

~discussion of "integratioii" and "cohesiveness" of chunks, it is recognized
that the items are interrelated 1n some way. Integration is the organi-
zational equlvalent of 1nteritem dependen01es (Bower, 1969).

Recently, Slamecka (1968) has questioned the organizational view of
‘storagé; In doing so, he suggests that while retrieval 1s organlzed, items
.are stored 1ndependent1y. Thus he statess

"Traces may be stored in total independence of each other,
~ as discrete non-interacting units...Storage independence
means that traces are functionally isolated so that the
- fate of one does not influence the fate of any other,
Thus, if some items are made directly accessible at
* recall this should not change the probablllty of re-

~trieving the rest." (1968, p. 505)

Slamecka (1968) based his hypothesis on the results, of six experiments

" in which list items wére presented as recall cues. Two consecutive oral

presentations of one 30 word list were adﬁinistered, and the words were

immediately recalled under one of two'cbnditions - no item cﬁes provided
or item cues provided. Recall was written with the cued condition pro=-
v1d1ng @ number of randomly ordered list items for the subject on the recall
sheet., No facllltatlng effect of llst item cues was found upon word recall,

but the no cue treatment group displayed significantly superior recall




11

in four of fhe six experiments for lists of ﬁoth unrelated and categorized
words. These results are contrary to aforementioned notions of associative
and organizational ffee recall learning, The:fact that the cued treatment
groups had inferior recall to the non-cued groups - is problematical since
"independence™ implies that providing cueé'shoﬁld neither increase nor
“suppress word recall, Slamecka concluded that the recall of the cued group
was suppressed due to scannlng of the prov1ded item cues at the beglnnlng .
"of the recall sequence inducing loss of items from short term memory.,
-Slamecka (1969) attempted to‘remedy the loss of items from short term
memory by imposing a 30 second delay for both cued and non-cued groups.
Three study-test trials and a consisient input order were provided to
insuie the development of associative structure'as a function of pfactice.
' Treatment groups consisted of no cues, ran&om cues, or serial cues presented
on ﬁhe third frial only and followed by a four minute recall period,
Since the list items were presented in a constant order across trials the

. serial cue condition represented an identical ordering of cues for both

study and test trials, There were no significant differences in word. recall

between any of the three treatments, An identical second experiment was

then conducted prov1d1ng more elaborate instructions to the subaects con=-
cernlng the nature of the recall trials, but again no 31gn1f1cant dlfferences
' were found among the three treatments, Interestingly, the prov181on of

cues on the third test trial for the cued treatment groups resulted in a
‘significant loss of previously recalled items when compared wifh the

" non-cued treatment group.,  Apparently, thevprovision'of cues égain inter-

- - fered with the retrisval of previously learned items. Slamecka noted thét

: it was poésible the item cues interfered with recall since the subjects!

crganizational‘groupings or. chunks probably did not correspond to the

.. experimenter's ordering of the item cues on the recall task,

Postman (1972) has also noted that if a retrieval plan is actually
~directing recall, then a random presentation of items could dlsrupt the
retrieval process, If cueing procedures disrupt retrieval they are

. biased against demonsirating any positive effects of organization on
recall. Instead of following an efficient output format geveloped during -
learning, subgects may scan the prov1ded items searchlng for m1ss1ng members

‘ whlch they attempt to supply. This strategy is a less efficient means of




retrieval provided one assumes it requires scanning of accessible items
in.the store together with matching operations to avoid duplications of
items already on the recall sheet, In contrast, free recall without
provided cues requires no such initial matching operations,

Wood (1972) has noted alternative explanations of Slamecka's results

can be phrased in terms of accessibility of the subject's memory units.,
Since only 30 words were presented in Slamecka's (1968, 1969) studies,
Wood (1972) nypothesized that all the subjects! memory units formed

during learning may have been_accessiﬁle at the time of recall, If 80,

there would be little reason to'suspebt that the provision of item cues

would facilitate reéall. Slamecka (1972) has indirectly provided support

for thise hypothesis by noting the average category recall for uncued
.subjects receiving categorized lists (Slamecka, 1968) was 4.9 out of 5.0
- categories, If item cues act;by‘reinstating access to chunks formed during
:lesrning little effect can be expected if all the chunks are already
:accessible without the cues,

Alternatives to'SIameckafs indepenient storage hypothesis, then
suggest that cues may inteffere with recall because the output order imposed
by the cues conflicts with the."preferred" output order, In the'case.of

T”vSIamedka*s particular studies, nd facilitation occurred bECause the Ss
- could remember all of the chunks without cues. Thus, the chunk label served
‘as an 1mp1101t retrieval cue for the control subgects. 4 third factor
venterlng into the 1nterpretat10n of Slamecka's results is that the cues
selected may not have been the Ones.necessary to permit access to what is

presently available in storage. For example, the cue may have required

& backward associative retrieval, Reiatively little is presently known |
concerning what variables affect the efficiency of cueing other than the
" need for some type of correspondence between the stored information and

" the cue., This correspondence may be of an idiosyncratic variety having

been developed as a product of intra-experimental learning and/or may'be
‘related to pre-experimental associations based directly on natural 1anguage
habits (Mandler, 1967, TuIV1ng & Madlgan, 1970) These alternative
hypotheses however are questioned by additional cueing studies that indicate
cues, only facilitate recall when the list is very highly structured. Thus

" Allen (1969} found that item cuelng s1gn1flcant1y fac111tated word recall
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provided highly related pairs of words were presented in a consistent,
sequential order during learning., This same trend was observed for
"unrelated” words, but was not significant.

Hudson & Austin (1970) in a first experlment found a significant effect
of providing 1tem cues on word recall with a 30 word list of 10 well de-
fined three word categories. A second experiment using identical procedure,
‘but less cleariy defined categories failed to find any effect of item cues
on recall, In general, positive effects of item cueing upon word recall
appear highly tentative being dependent on rigid cohstraints of presen-
iation order and experimenter defined. word relatedness., Unless strict
measures are taken to ensure a well integrated orgénizational schena, item
cues will have no effect or may interfere with word recall causing item
loss from short term memory (Slamecka, 1968). These data, then, suggest
that drganized storage based on interitem relatiénships only occur when
_the relatlonshlps are well defined., If the relationships are strong, cue
'facilitatlon occurs even 1f the cue ordering may conflict with the S'
output orderlng. Simllarly, there is no cue facilitation with weak
experimenter defined organizétibn regardless of fhe number of categories,
_.Thus, Slamecka 8 independent storage hypothe31s appears tenable for thev
uncategorized list situation. ,

Although list item cues have facilitating effects on only limited
- situations, a number of studies on category cueing have indicated the
"effeetiveness of these cues. Dallett»(1964) found a facilitatory effect
vrefvproviding category namercues.upon word recall in an experiment in

which presentation order (blocked .vs. random) and number of  categories

 (2 4,6) were manipulated. Slgnlflcant main effects for categories, pre- .

-sentatlon order, and the categories by presentation order interaction were
. found. Recall was sﬁperior in the blocked treatments for the four and six
cétegory'cdnditions with the ihteraction attributed to a sharp drop in
-recall-for the four category random group relative to all other groups..
Tulving & Pearlstone (1966) found similar results on word recall when cate-
vgory names were provided for roth.Study and test trials. List lengfh '
(12,24,48 words) and the number of items per category - IEC'(1,234 woxds )
v';were manipulated, Cued recall (provision of category names) was signifi-

cantly higher than non-cued recall for'all lists except for the 12 word -




g

4 TPC list., The superiority of cued recall to non-cued recall ﬁas an
increasing function of list length and a decreasing function of the IPC,
Results concerning list length indicate that the potency of cueing upon
recall is directly related to the amount of information presented for learnlngo
' However, interpretation of the effectiveness of cueing as a function of

YPC remains ambiguous since IPC and the number of provided recall cues were
‘confounded., In each treatment an increase in IPC was accompanied by a
decrease in thevtofal number of cues provided on the recall trials.
"“-Despite the reduction in mean words recalled in the two and four IrC
treatments, the probability of recalling two or more words.in succession
from the same category given one word was recalled varied between 89 and

97 percent. Tulving & Pearlstone (1966) interpreted this as supportive
of a dependenf storage notion wherein items within chunks are related by
‘interitem dependencies., Wood (1967) replicated Tulving & Pearlstone's
(1966) findings while attempting to evaluate the effects of providing
category name cues during learning for experimenter defined taxonomic
categories..llmproved word recall was not dependent uﬁoh the provision of
category name cues during'learning, and provision of cues during test = _-
trials produced - gignificantly improved word recall relative to the no cue
control group. However, category naﬁe’cues-were found to we éffective in
facilitating woxd recall onlyrwheh-the.category.items were high (as opposed
. to'low) frequency associates of the category title. Hudson & Austin (1970)

. also found facilitatory effects of providing category name cues on word

- reéall when compared with both item cue groups and no cue controls for
' ‘experimenter defincd categorized lists. Category name cues effectively ‘
increased word recall fdr both high and low frequency associates of the
provided category names, : | '." :

Tulving & Psotka (1971) employed cétego:j name cues to assess the

effects of retroactive inhibition (RI) in free:recall iearning. Subjects
. learned from one to six different 24 word lists containing six categories
of four words each. After preSentatioh of the final list; subjects free
recalled all lists three times in succession. Cues were presented on only
the thlrd recall trial where they acted to eliminate the retroactive effects
of multlple ligt learnlng, confirming the hypothesis that higher order

memory units (chunks) were only inaccessible and not unavailable. It was
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also noted that the number of items recalled per category remained fairly
constant regardless of the total number of lists learned indicating that
the effects of RI were predominantly confined to the loss of whole
categoriss rather than items within categories. It was concluded that

individual items within chunks were stored together so that retrieval of

4

one _nomin‘al unit implied retrieval of all nominal units. This cueing study .

provides tentative support for a dependent notion of chunking in which many.

nominal units act as a single unit, Such results could be explained by
the organizational effecfs of category titles (indirect associations)'and/dr
interitem relations (direct associations) as noted by Field (1969).

In general, category name cueing studies have been supportive of de-
pendenf notions of category recall, and have ﬁrovided evidence supportive
of the potential presence of interitem dependencies, Conversely, item cueing
‘étudies have not supported a depehdent‘notion of chunking in free recall
learning, but have instead suggeéted the possibility of storage independence,
Interpretative problems of storage‘independence have been discussed and
related to the potentiaily biasihg factors in item cueing studies as noted
by Postman (1971, 1972), Wood (1972), and Slamecka (1968). |

of imporfahce are the previously cited studies of Bousfield and his
~associates which have provided data relevent to the contention of the
similarity of the asseciative ahd:drganizational products (S-R'bonds and
: Chunks)’deseribed in ‘the introduction. That ié, free recall protocols may.
display sequential consistencies highly similar to normative free 2880~
ciational indicies based updn‘bofh’single-word free associations and
miltiple associates of taxonomic groups (categories), Due to the variance
efethe findingé between item and category name cueing techniques; together
with limitations of correlational studies such as Bousfield's, Postman
(1971, 1972) has felt that it is necessary to g0 beyond the simple mani-
pulatlon and analysis of free recall data in order to determlne whether
a dependent associative model of chunklng in free recall is tenable.
If chunks can be characterized as highly cohesive associative networks
_ (not independently stored items), then free recall learning of a list of
wofds should serve as & source of transfer in the subsequent learning of
‘these same words in ah associative task, Whether negative or poéitive v

.~ transfer is incurred will be dependent upon whether first 1list learning '
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(the spécific associative bonds formed) is complimentary to the selected

S-R pairs presented for list 2 learning. Within this context, organiza-
tional processes in free recall can be viewed as grouping operétions involving
the linking of list 1 nominal units -to form a chunk., As such, Wood (1972)

hasvnoted that "organization" may'be conéidered as a descriptive label for

a set of specific associations linking the nominal units of a chunk.
We will turn therefore to an examination of transfer paradigms to
assess the data they provide relevant to dependent notions of chunking

in free recall learning., 1In addition, the confusion resulting from the

. indiscriminaté use of the terms "appropriate" and "inappropriate" memory unit

will be assessed to develop'a c:itical test of what is and what is not an

appropriate memory unit.

L4
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Transfer studies: Free recall to free recall learning

The concerns of free recall to free recall (FR-FR) transfer paradigms

have been primarily directed towafd,examining the relative effectiveness

of different kinds of higher order subjective groupings upon free recall.,

The research has not been directly concerned with the relation between

organization and assoclatlon per se, but has nevertheless provided infor-

Amation relevant to the notion of the presence of interitem dependencies

withln chunks in free recall 1e¢rn1ng. Because of this they are relevant

to the notion of an associative interpretation of clusteriﬁg and the

: relafionship between the S-R and organizational conceptiohs of learning.

- The first relatively flrm evidence for tlie dependency notion of clusterlng

in free recall learning came from Tulving's (1966) FR-FR part/whole study.

-Two experlments were conducted employing FR-FR part/whole lists of 18/36

and-9/18 items respectively., Experimental groups had all first list words

embedded in the second list in & random fashion while the control groups

had different words in first and second list learning, This is the typical
control procedure for all part/whole or whole/part studies wherein both con-
trol and experimental groups learn the same second list. In both experi-

ments, examination of recall curves revealed a superiority of the experi-

. mental groups on only the first. two trlals, and a superiority of the cpntrol

.. groups on the last 3 to 4 trials. Differences in the Siopes of the
-experlmental and control groups' learning curves. indicated 31gn1f1cant1y
faster acquisition for the control group. Thus, first list learning

_inhibited acqu1s1t10n of list 2 1tems rather than facilitating performance

a8 would have been expected due to prlor familiarity with some of the items,

Apparently, the positive effects of item familiarity were limited to the

- initial trials of the second list. Tulving (1966) concluded that first

list learning could be effective in producing increments in recall only if

- first list organization was "approPrlate" to second list organlzatlon.

Since llst 2 performance was inhibited, list 1 higher order units were
consequently "inappropriate". This post hoc inference concerning the
"inappropriateness™ of list 1. chunks was subsequently employed -in the

transfer literature as a ready explanation for evidence of negative

' transfer while, in fact, the appropriateness of list 1 memory units as used
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by Tulving (1966) was only a descriptive term providing no information about
list 1 organizational processes nor the spe01flc nature of list 1/ilst 2
relatlonshlps. '

Tulving and Osler (1967) extended Tulving's (1966) findings to the
FR-FR whole/part transfer paradigm. A first list task comprising 18 items

and & second list task comprising 9 items was designed'to evaluate the
. agssumptions of independence versus dependence of items within higher order
memory units. The results were s1m11ar to Tulving's (1966} showing nega-
tive transfer for experlmental groups regardless of the degree of first
' 11st learning (6,12 or 24 t:ials)o Apparently, the number of list 1 trials

had no effect on the amount of transfer, While this finding first appears

_contrary to associative notions of chunking, additional research on practice
; effects.suggestg that organizatioh was probably maximal after only six list'1
trials (Wood, 1972). 1In this cage, a practice effect would not be expected
Négatlve transfer was again attrlbuted to the formatiom of "“inappropriate”
list 1 memory units which were, by definition, 1ncompat1b1e with the larger
 second list chunks the‘experlmental subjects should have develoPed in order
to match the control grOup's’léarning<rate. These results support a

| dependent aésociative‘notion of chunking. in free recall learning, but fail

| to prbvide information concérﬁing~what inappropriate memory units dre, how
maizy ‘were bform,ed, or what their composition is in terms of list items.

: i'When speaking of associative transfer the importahce of praétice in
the acquisition of the associative S-R bonds should be emphasized (Ellis,
‘.1972, Klntsch, 1970; Martln, 1965, Postman & Schwartz, 1964). Assuming

~that the formation of chunks in free recall learning entails the development

of associative interltem dependenc1es,»1t follows that practlce-effects

should also be apparent in free recall learning and transfer, Tulving

B (1962, 1967) and Mayhew (1967) have demonstrated the importance of both

Astudy and test trials»as opportunities tobestablish'increased word recall

and increments in word organization, Mayhew (1967) pointed out that
subjective orgahization and the number of words recalled are'highly
corfélated factors, He found that the number of words learned on any one
“trial remained 1nvar1ant, but that increases in word recall were largely
‘-a functlon of 1ntertr1al retention (the number of words retained from the

Vprevious trial) which improved as the list was practiced, The degree of
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organization was highly dependent upon practice sinde the discovery of
interrelations among words was obviously dependent upon being able to remem-
ber them, _ '

Bower, Lesgold, & Tieman (1969) have provided information regarding
‘conditions of practice for the integratioh and consolidation of chuﬁks in> 
- free recall leafning for both related and "unrelated" lists of words.

Four word groups were presented one at & time while subjects imagined a
~scene wherein the items of the group interacted togéther° Improved word
recall was only achieved pro%ided the nominal units in a given chunk
. remained the same frém trial to tiial. When items from different chunks
were mixed on every trial no improvement in recall was found. It was

v also noted ‘that the probability of the recall. of all the items of a chunk
,'(given atleast one item was recalled) was hlgh only when the nominal units
of @ chunk femained the Samg from trial to trial. These results are con-
sisfent with the position that the development of well integrated memory
' units is dependent upon conditions of practice which is also the case for
vthe deVelopment'bf simple S-R dependencies, Provided well integrated.
,memory units.are férmed, the'chunk will exhibit interitem dependencies
:in free recall consonant with the notion- of the development of associative.
strength Bower (1969) hus also shown that well integrated memory units

(3 word cliches) exhibit dependent characteristics in free recall indica-
tive of high interitem associative strength, It was found that after one
study trial 3 word cliches tended to be recalled in .a perfect “ail or none"
.:fashlon while 3 word "unrelated" groups did not dlsplay this characterlstic.
Wood -(1969b) re-examined Tulving-& Osler's (1967) findings in a
.‘whole/bart free recall to serial list transfer task using a basic two group
~design (different words in lists 1 and 2 vs. same woxds) together with
degree.of list 1 practice as variables of interest. The first study Wthh
employed 10 learnlng trials in both lists 1 and 2 showed no significant
results, but a second analys1s of only the last four list 2 trials indicated
signlflcant negative transfer for the experimental group. Tﬁe secohd
. experlment revealed 81gn1flcant negative transfer for the experimental
'group in the six trial treatment only. Examination of high and low
'organlzlng Ss based on clusterlng scores indicated that experlmental

1sub3ects ach1ev1ng a hlgh degree of organlzatlon during list 1 practlce dig

e Lo w B - - B B S
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notably worse on list 2 than high organizing controls., For low organizers,
list 2 performance was reversed. This interaction supports the notion that

- memory units formed by experimental subjects during list 1 learning can be

' responsible for negative transfer, Wood's (1969b) results support Tulving

| and Osler's major findings in showing thct'while list 1 practice is a
1‘necessary pre-requisite for negative transfer, practice per se is not alone
sufficient to cause negative transfer, It must be assumed that practice
resﬁlté'invthe achievement of a relatively high degree of list 1 organization
which isirelated'to random individual differences and abilities - not all
-snbjectS'may achieve the necessary'degree of organization in N trials to

~ produce observable negatlve transfer,

- Wood (1971) extended Tulv1ng and Osler's (1967) findlngs with a 54/27
FR-FR whole/part experlment in which list 1 items (18 grouvs of 3. words)
'and list 2 (9 groups of 3 words) items were categorized, Experimental
Ss were expected to have to reorganize list 1 memory units for list 2
learning._ The results indicated significant negative transfer when list
2 items_were presenfed randomly without respect to the list 1‘groups..'In
contrast,‘maintenance of identical list 1 groups during list 2 learning
_resuitedyin a non-significant amount of positive transfer, These results
imply that decrements in list 2 performence are related to the interfering
effects of list 1 organizational ﬁnits provided the arrangements of list 2

-eitems during learning are not identical with list 1 groups. It would appear
' nthat specific interitem dependencies may be formed during free recall

'learniné, and. that these interitem dependencies are a potential source of
negative transfer in list 2 learning., '

The precedlng FR-FR transfer studies have all been concerned with
inapproprlate memory units and their negative effects on transfer list
performance. While they have been in general, supportive of an associa-

; ,tiﬁe dependency notion of chunking in free recall learning, the evidence

- canjoniy be considered tentative and indirect., That is, the formation

of specific interitem dependencies has been inferred on the basis of
decrements in transfer list performance. Specific interitem dependencies
"have not been 1dent1f1ed in either list 1 or list 2 learnlng. In addition,

the possible effects of attentlonal factors upon learnlng have been called

.« -
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into question (Postman, 1972), and firm evidence of negative transfer has
not been consistent (Wood,1969b). Essentially, the problems involved stem
from the failure of the experimenter to accﬁrately define what the list 1
memory units and their component items may be (Bower, Lesgold & Tieman,_
1969), how many chunks there are, and the relative extent of the organi-
zational structure after list 1 learning (Tulving & Osier, 1967). While
various'types of constrained'presentation orders (WOod, 1971) may help to
ensure the development of certain organlzatlonal units, assessment of
clustering in free recall protocols to determlne the effectiveness of
Tspeciflc,presentatlon procedures is not a satisfactory method of deter-‘
mining what the subject's memory units are (Cofer, 19653 Tu1v1ng, 1968)

| In effect, the failure to accurately 1dent1fy 1ist 1 chunks has resulted

f in the subsequent failure to determine what an appropriate memory unit

is and what an inappropriate memory unit is. As such, the only alter- )
"native has been to conclude that,inapprOPriate memory units are those which
interfere'with list 2 learning., Conversely, appropriate memory units
'should not interfere or should facilitate list 2 learning. :

This latter assumption is based on the notion of the transfer of
identlcal elements which is a fundamentsl tenant of both associative and
'organlzatlonal theory, For. organlzatlonal theory, the "elements" of
interest are the chunks formed during free recall learning, FR-FR
- transfer studies have so far provided only weak evidence to support the

‘-notion thétsprovided list 1 chunks remain identical. during list 2

" learning positive transfer can be obtained (Bower & Lesgold, 1969; Ornstein,
~ 1970; Wood, 1970)° . It would appear that positive transfer is quite
transitory (first one or two trials) without rigidly constrained types of
presentation sequences involving the blocking and segregation of old and

new list items by the experimenter, The FR-FR experiments obtaining
‘positive transfer with these presentation constraints have not served to
expliéate the proeesses involved in idiosyncratic'organizational structures =
developed by subjects and have not served to clarify the reasons for
negstive transfer in the majority of the previously cited FR-FR studies
'whlch allowed subgects to construct the1r own organizational grouplngs
'durlng learning,

In the 1nstances where indications of p081t1ve transfer have been
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obtained (Tulving, 1966; Novinski, 1972; Tulving & Osler, 1967; Wood,
1971) it has been limited to the first one or two trials despite emphasis
upon list 2 construction (Novinski, 1972) and constrained presentation
orders (Wood, 1971). As such, this positive transfer may be due to item
' fémiliarity acquired as a consequence of list 1 practice. Noble (1955)
has clearly demonstrated that prior intra-experimental exposure to list
items may act to significantly improve serial list performance, and that
-the percentage of correct responses on the first anticipation trial is a

direct funotion of the prior frequency of item exposure, In so far as

. familiarity effects occur most prominantly during the initial stages of.

o experimental groups were constructed as follows: 1) K,A,.B,B, or 2) 4,4

transfer care must clearly be exercised when attrlbutlng pos1t1ve
'transfer effects to the presence of "apprOpriate" memory unlts.

Among the gttempts to obtain positive transfer employing chunks as the
b'ﬁni% of transfer was a study by Eoﬁer & Lesgold (1969) in which both the
experimental and control groups were presented with 16 list 1 items (& items)
in pairs (ie. A1 A2, A3-A4, etc.) and instructions to imagine a relatlon-
ship between each word pair., The transfer list items (B items) were
then combined with 1list 1 items to form four word groups presented one at
a time for learning, Transfer list presentatlon formats used for the two

1 2 172 1 2
5554 followed by Bi323334 Subjects practiced list 1 for four free recall
 trials at a two second presentatlon rate, and transfer list learning con-
‘tinued for six free recall trlals. While a. 31gniflcant superiorlty was

obtained in word reoall for both" experlmental groups relative to the control’

o group, the two experlmental groups did not differ in word recall. These

results support a notion of transfer of identical chunks (1ist 1 rela-
tionshlps) which is similar to the. associative notion of the transfer of
identical elements, and argue for the functional equivalence of transfer
rules in associative and organizational theory. One drawback in placing
'j too: much emphasis upon these results is related to the fact that the

_ organlzatlonal schema was fully experlmentally contrived, and may not
reflect the proecesses involved in idiosyncratic organizational processes
(Postman, 1972). In general, while Bower & Lesgold (1969) found clear
'e#idence'of positive transfer, other‘FR-FR_sttdies have not been so

- successful.
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Wood (1970) in the first of two free recall experiments had subjects
first learn an 18 word list composed of direct associates of the words used
in the free recall transfer list. That is, the 18 words of the transfer
list could be organized in analogous fashion to those of the first llst.
Optimal organizational structures can here be cons1dcred equivalent although
the words in both lists were different. Although the control group. sur-
passed the experimental group, the difference was not significant., The
results are inconclusive although it mlght be hypothe31zed that in cases
where application of organlzatlonal groupings could actually be similar 1n
-both lists, the potential amount of interference may be reduced.

Mhintalnlng the similarity. of organizational groupings between lists
,has also been attempted by direct manipulation of items in efforts to obtaln
"positive transfer, Ornstein (1970) in a flrst experiment blocked old
(1ist 1) and new (list 2) items fo maintain similar organizational groupings
in 5 part/whole free recall paradigm. Treatments comprlsed a control group

and five experimental groups in which llst 1 and list 2 items were pre-

‘ :‘sentedbseparately in discrete groups or randomly mixed in the 24 iten

- transfer list, Positive transfer was only found on.the first two of elght
,,transfer trlals, and only when 0ld and new words were grouped in two
separate blocks. TIn the second experiment a 24/56 part/whole transfer task
was used employing 12 list 1 words in the experimenfal groups! transfer list.
The experimental groups consisted of a compatible (C) group (same conceptual
groupings in both lists) and an incompatible (IC) group (different conceptual
groupings in each 1iét). Presentation order was blocked in both list 1 and
transfqr‘list learning to achigve the.organizational structures intended
by the experimenter. Positive transfer was found for the € group on only‘
the first of five trials. Novinski (1972) attempted to replicate Tulving's
-(1966) part/whole free recall transfer paradigm with the addition of further
instructions to one group of subjects for the purpose of 1nforming them that
their list 1 organizational strategies were now inappropriate for transfer
list learning, Although the informed group displayed = s1gn1f1cant
superlorlty over the uninformed group 1n word recall, the informed group
‘dlsplayed no pos1t1ve transfer when compared with the control group.

It is apparent in considering the results of the majority of the

‘aforementloned studies, that despite efforts to obtain oos1t1ve trancfer,_
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the control groups continued to surpsss or & leust equal the experimental
group's rate of learning. Only when extremely rigid expefimentally con=-
trived constraints were instituted (Bower.&‘Lesgold, 1969) did experimental
groups develop and maintain positive transfer as a function of prior list 1

practice, Given these considerations, it is apparent that item familiarity

is a relatively weak variable in these paradigms having only highly
tenuous and transient positive transfer effects when an idiosyncratic
-organizational schema is developed by subjects during learning. .If the
development of higher order memory units during list 1 practice serves as
 the msjor impediment to positive transfer, then item familiarity might be

expected to produce more stable positive transfer if: 1) item familiarity

is dn'operative variable in FR/FR paradigms, and 2) if no or relatively

'”little_idiosyne?atic organizational schema is developed as a function of
list 1 practice; Several studies will now be cited that bear on these.
con81derat10ns. B

Both Slamecka, Moore, and Carey (1972) and Elmes, Roediger,

Wilkinson, and Greener (1972) found positive transfer for experimental
groups emp1oying FR-FR.parf/whole transfer paradigms. Although Both of
these stUdies reported'positive transfer as a function of list 1 learning -
'they have been unable to'adequately clarify the reasons why this positive
transfer was obtained., The Elmes et al. study bears directly upon the

_ effects of idiosyncratic organizational strategies in free recall learning
_due to the use of ”unrelated" words and random presentatlon orders,

Elmes et al conducted a set of three experiments each employlng identical

. methods, but varying in the number of part and whole list learning trlals,

N 6,8, and 16 for experiments I, II, IIT respectively, Words in list 1 and

transfer 1list learning were presented in either a successive (one at a time)
or in a simultaneous presentation mode (whole list exposed at once). The

~ input orders for the items were different on each learning trial period.

'The'list’1 task consisted of 11 two syllable nouns, and the transfer list
consisted of 22 nouns. ,Experiments I and IT found superior word recall for
the eiperimental groups. The control group (different words in each list)
”diSplayed féster acqﬁisition than the experimental'group, but failed to sur-
-pass the experlmental groups' word recall. Andlysis of 1ist 1 clustering

lrevealed no 31gn1f1cant effects of presentatlon modes nor of trials, 1mp1y1ng
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. either fhat no stable list 1 organization schema was established or that
maximal 1list 1 organization was achieved very rapidly within the first two
list 1 trials., If a stable list 1 organizatioh was achieved, the finding
of positive transfer for the experimental groups would not support the
- notion of interferihg effects of orgenizationél schema upon list 2 acquisition
-and consequently, the associative notion of free recall learning eouldvnot
be supported. ‘Elmes et al, hypothesized that the subjects did not form
higher order memory units in list 1 learning thus eliminating negative
transfer effects due to organizational unit incompatibility, The assump-
f__tion that no stable organlzatlonal schema was established during list 1
ulearnlng seems reasonable since approx1mately 1/3 of the words were
:'very low frequency words ( ie. octroi, quisy, rennet, stamen, trolloP, waiver,
zenith) and thelr meanings were likely unknown to the majority of the
subjects, Given no stable list 1. organlzatlon was formed, the positive
effecfs of item famlllarlty and word integration could have contributed to
the improved word recall displayed by the experlmental groups (Bower, 1969;
~ Noble, 1955). | : , |
~ The results of experiment IIY will be examined although their impact
'oh experiments'I and:II is ambiguous due to the absence of statistical
“analysis of the transfer data. Sixteen trials were exmployed for both lists
in experiment III to ensure the development of higher order subjective
~ units, and a more common set of‘wordé was used (Thorndike-Lorge count 50-AA)°~-
. Enalysis of 1ist 1 learning indicated that by the sixteenth trial 94% of
| the subjectskhad’one 6r more. perfect recall scores. A significant effect
. of trials on degree of list 1 clustering was obtained, and no significant
differences between'presentation‘modes wag found. No statistical analysis
of list 2 transfer was provided, but figures of eiperimental and control
group recall indicated positive transfer for all experimental groups except -
' where the successive presentation mode was used in both 1list 1 and list 2
learning._ Explanations offered concernlng the failure of list 1 organlza-
' tional structures to interfere with transfer list acquisition centered
around the possibility that subjects eliminated interference by arranging
 words in groups of old (list 1) and new (transfer list) items, Given
the similar positive effects of maintaining experimenter generated units
in both list 1 and list 2 learning (Bower & Lesgold, 1969, Exp. II), this

-
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suggestion remains a tentative possibility, but Ornstein (1970) has
demonstrated that manipulation of clusters in terms of old and new list
items produced only highly transitatory'positive transfer on the first one
or two transfer list trials, Bower & Lesgold (1969) in replicating Tulving's
(1966) FR-FR part/whole study also found a predomlnantly negative effect
of list 1 learning upon transfer list recall although it was not statisti-
cally reliable., The only positive effects of list 1 ‘training occurred on
the first two transfer list trials as was similarily observed by Ornstein °
(1970). It would now appear that Elmes et al, have found pers1stent
- fa01litatory effects of llst 1 learnlng upon transfer list performance
 desp1te the formation of chunks durlng list 1 learning which Tulving (1966) .

.orlglnally hypothe51zed to be the major reasons for decrements 1n transfer

o 1list performance.

' Elmes et al results may partially reflect the fact that & simultaneous
 presentation procedure durlng transfer list practlce allows subjects to

' overcome the 1nterfer1ng effects of list 1 organlzatlon by selectlvely

"]jattendlng only to words that are part of one chunk at once, While

simultaneous presentatlon procedures appeared to produce positive transfer
"similar to experimenter controlled blocking techniques employed by Bower
and'Lesgold (1969), negative transfer was still found when both. list 1 and
llst 2 items were presented: successively, (Exp. III) which is the presentav
tlon méthod utilized by most of the previously cited FR—FR studies,
Elmes et al also noted that apparent positive transfer was obtained for . the
esimultaneous-succe531ve presentatlon mode in which 1nterfer1ng effects of.
list 1 organlzatlon upon transfer list performance due to selective
attentional factors cannot be ruled out. While Elmes et al do not provide
evidence on whether these pcsitive effects are significant (Exp. III), the
1trend towards positive effects of list 1 learning upon transfer lisf
performance is deoidedly contrary to previously observed trends in the
data (Tu1v1ng, 1966; Tulving & Osler, 1967, Ornstein, 1970, Wood, 1970;
Novinski, 1972).

" In summary, FR-FR transfer studies have provided tentative support
{"{of the hypothesis that free recall learning entails the development of
. chunks which may be oharaoterlzed by specific interitem dependencies.

Thls hypothes1s has been based upon the flndlng that famlllarlzatlon
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(practice) with list 1 materials in most cases does not improve transfer
list performance,'but rather retards it when compared to a control group.
Elmes et 2l (Exp. I & IT) has provided additional evidence which suggests
that item familiarity is operative in FR-FR studies and can even facilitate
list 1 performance provided no stable highefvorder memory units are'
developed during list'1Apréctice. Provided that list 1'materials are
suffic¢iently familiar to be 6rganizab1e, it appears list 1 practicebcan
~actually interfere with transfer list recall by inhibiting the formafion
of optimal higher order ofganizational units‘mosf conducive to the improved
recall of'the nominal list 2 unité. Problems with.theée previously citédv
FR~FR studies have been the possible confounding of negative‘transfer
effeéts due to inappr0priate memoxry ﬁnits with‘attentional variables

" (Postman, 1972); the basic failure to clearly identify the causes of
negative versus positive transfer effects (Tulving, 1966; Wood, 1969b;
Wood, 1970; Elmes et-a1,51972);and_the inability to adequately identify

or control the formation of higher order memory units formeéd during list 1
learning (Wood, 1972). As such, the distinction between appropriate and
inappropriate memory units*has remained ambiguous although some FR-FR
‘experiments demonstrating'posifive transfer have given tentative support to
: thq‘nofion that an #ppropriate memory unit is one in which nominal units

_ remain the same in list 1 and list 2 learning (Bower & Lesgold, 1969).
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Transfer studies: Free recall and paired-associate learning

In view of the éf%mementioned problems‘found in FR-FR studies,
Postman (1971, 1972) has recommended that precise evaluation of the:rela—
tionship between the development of idiosyncratic organizational structures
in free recall learning and associative conceptions of fhe development of
simple S-R interitem dependencies can best be evaluated within the context
of free recall to PA {FR-PA) and PA to free recall (PA-FR) transfer studies.
'A'Oee reason for preferring this approach is that the PA task allows direct
‘-~gssessment of pairwise interitem dependencies and is thus an appropriate
 tool for assessing the correspondence between the basic associative unit
“e-(the‘S-R'bond) and the products of free recall learning (chunks). Tradi-

‘.tionally, both the PA task and serial 1earhing tasks have provided the

: frapework within which associative bonding has been examined. Of these
‘two approaches,. the PA task has been considered the best for examination
of the simple associafive S-R interitem dependency (Young, 1968). 1In the
_ same sense, the ffee'recall task has provided the working model for
orgén_izational theory, and the examination of free recall protocols has

~ provided the basis for inferenees concerning organizational processes
(Shuell, 1969). Since the primary effort of the present paper is to
establlsh a clear basis for the similarity of S-R bonds and chunks, infor-
mation must be obtained that unambiguously identifies the relationship,

- if any, between the products of free recall learning and basic associative
Cunitse | |
Postman (1971)Ahas phrased the question in the following manner:

"A basic empirical question is whether subjective
.~ -organization in free recall entails the development
of linkages between discrete units that share the
functional properties of the sequences established
in. controlled associative learning." (Postman, 1971, p. 292)

Postman (1971, 1972) has contended that FR-PA transfer should be

predominantly negatlve‘ if items from free recall learning are arbitrarily
(randomly) paired in the PA transfer list since it would be expected that
r “in most cases the SR pairs would differ from the associative ar:angements

{deveIOped in free recall learning,.




The FR-FR studies have exemplified the problems encountered in
developing an organizational basis for the notions of positive as well as

negative transfer effects - the.direction of transfer being assumed to be

" a function of the appropriateness or inappropriateness of list 1 memory

units (Tulving, 1966). Postman (1971, 1972) has demonstrated that when

a paired askociate list is formed by randomly pairing items from a free
recall list negative {ransfer is produced. However, this finding has not
resolved what approprldte or inappropriate memory units are. This is be-
cause the random palrlng of items does not require spec1fy1ng what the
1ist 1 chunks are, but only requires the assumption that list 1 practice
results in the formation of higher order memory units (ie. interitem
_dependencies), While there appear to be fnnstibnal similarities between

the products of' free recall and‘associative learning, specification of

- Precise relationships between given S-R units and specific chunks developed

in free recall learning has not been accomplished., Although previous FR-FR
studies have approached this problem, evidence relevant to the 1nterrelatlon
- of the pmoducts of 1ist 1 and list 2 learning has remained ambiguous due
to difficulties in accurately identifying specific list 1 and list 2 chunks.
Apparently, list 1 chunks produce positive transfer or are appropriate for
. list.2 learning only when rigid experimentally imposed constraints are
used (Bower & Lesgold, 1969)., Since this data has been based upon
experimentally controlled organlzatlonal techniques and not subject
directed strategies, it remains unknown whether these same relatlonships
hold for idiosyncratic organizational schema (Postman, 1972) PA-FR and
FR-PA studies will now be examined notlng their contributions relevant to
the contention of the interrelationship of S-R units and chunks in free
recall learning, | | |

The PA-FR studies will be reviewed first. These studies have been
primarlly concerned with the relevance of pairwise interitem associations
'upon the development of chunks in free recall learning. Relative to

-previously examined FR-FR designs, PA-FR studies allow precise manipulation

! 'of list 1 units permitting clearer inferences concerning the relationships

between interltem dependencles and chunks (Wood, 1972), Segal & Mandler

'(1967) examined organlzatlonal processes in a PA-FR transfer task, in which
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Subjects first practiced a 16 pair PA list for 16 trials by the anticipa=-
tion method using an unidirectional, bidirectional, or combination uni=
and bi-directional presentation format. Subjects then transfered to one
of four free recall lists comprising either 16 PA stimulus items, 16 PA

response ‘items, 8 stimulus and 8 response items previously paired, or 8

stimulus and 8 response items not previously paired. While an associative
‘notion would predict greatest positive transfer for previously paired list 1
items and negative transfer for previously unpaired items failure to employ

8 control group in this-study.makes assessment of positive and negative

transfer impossible. For unidirectional list 1 learning, recall .of previously

“unpaired stimuli and responses was significantly inferior to the other

~ three FR lists, while for bidirectional list 1 learning all FR lists were
significantly ipferidr to previously paired stimuli and responses, No
other éighificant differences were observed, Consonant with an associative
‘notion of transfer, recall of previously paired items was always signifi-
cantly superior to recallfof previously unpaired items, The previously
paired items also,displayed'significantly greater clustering in free recall

. regardless of type of list 1 learning, These results provide support for .

‘  the contention that'interitem'dependencies developed in PA learning may
be used in free recall learning to improve both word recall and development
" of higher order memory units (ie., clusterlng)
Wood (1969a; 1969c; 1970) also employed PA to free recall transfer
paradigms in an attempt to manipulate higher order memory units as Segal

and Mandler (1967) had done, while correcting for their lack of a control

group._ Wbod(1969a) presented 18 PA pairs in a bldlrectlonal list for 10
study test trials, and then an 18 item free recall list consisting of
either 0,6,12 or 18 words from the PA list. Only one member of each PA
'pair was included in the free recall task and other hew words made up the

rest of the free recall list, It was hypothesized as more PA wo:ds,were

' added to 1list 2 negative transfer would increase due to the added in-.
appropriate associative responses now evoked by the PA stimuli., The
hypothesis-was substantiated,~and it was concluded that recall of items
“in free recall paradigms reflects the use of associative relationships among

- words, These findings support a basic dependent associative notion of free
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recall learning. Wood (1969c) sought to extend these findings by obtaining
positive transfer through employing list 1 PA pairs in the free recall
transfer iist. As in Segal & Mandler's (1967) study, Wood (1969c) assumed
. that interitem S-R dependencies developed in PA learning could be used
during free recall to aid development of higher order memory units and
improve woiﬁ recall, Three types of frée recall lists were constructed.
Group 1 received only one word from each PA pair for list 2 learning.
.Group 2 received half of fhe PA pairs presented in consecutive order for
freevreéall.“Group 3 received half of the PA pairs presented in random

‘ order, It wasvhypothesized that Gfoup 2 would produce the most positive
transfer relative to the control group because of the‘opportunity to use
PA 1ist interitem'deﬁendencies, and hegative transfer was'hypothesized for
Group 1« The recall data indicated negative transfer for Group 1 as
'?xpédted, but Group 2 and 3 revealed no significant differences relative
to the control group not supportlng the hypothesis concernlng positlve
‘transfer. < . )

Wood (1970) agéin attempted to obtain positive transfer in a study
where subjects learned a 12 pair PA word list and then a free recall list.
- 'List 2 presentatibn order (constrained or random) and list 2 item compo-
sition (24 PA ﬁords, 12 PA‘words and 12 categoxry namés, 12 PA words and

12 category instances) were manipulated in a 2x3 factorial design with

"ﬂiddditional’cbntrol groups. Category names and instances were conceptually

relatéd to the PA words. ‘Recall data indicated the constrained groups
(related~items ﬁresénted-in consistent, sequential order) were superior
"to the random groups, and that the 24 PA word group was superlor to the
'controls in both presentation orders. Both word category lists showed
superior recall in only the constrained presentation mode relative to the
‘-controlé. These results imply that associative intéritem pairwise de-
¢pendencies established in PA learning can facilitate subsequent free recall
- performance provided free recall presentatlon order maintains the-: same
sequential dependencies developed in PA learning, While Wood (1970)
reported superlor recall for the 24 PA word groups, the assertion that
Pk 1earn1ng facilitates subsequent free recall learning in this case

requires careful assessment._
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. Most previous studies have been unable to obtain positive PA-FR
transfer (Wood, 1969c) or very minimal facilitation of free recall per=
formance as a function of prior PA learning (Segal & Mandler, 1967). Only
Posfman (1971) has presented relatively unambiguous evidence indicating
the f30111tat1ng effects of PA learning upon free recall performance,
Postman's (1971) study employed 10 study test transfer list trials under
both typical recall and multiple choice recall procedures, Word recall was

significantly superior to the control's under both recall procedures, but

- it was noted that in the multiple choice procedure the experimental and

control groups' word recall was essentlally the same by the fourth test

trial remainlng approximately equivalent through trial 10. While it appears

that interitem pairwise dependencies may facilitate the 1nitia1 trials of

free recall learning, these same interitem dependencies mey not facilitate

_the formation of larger higher order memory units during the latter trials

~of free recall learning. Wood's (1970) results must be carefully 1nterpreted

since only four free recall trlals were employed. Visual inspection of

the learnlng curves for the 24 PA word groups indicates that average

“,recall on the fourth trial included approx1mate1y 75% of the 1tems. In

addition, the slopes of the control group curves indicate that had learnlng

continued, the control group would have surpassed the 12 pair groups after

E the fourth trial before a ceiling effect was reached, Average word_recali

for the 12 pair group under the random presentation mode increased by

only one word across four trlals making the Slope of the curve essentially

; "fla.to

This informatioh together with results ofﬂprevieusly cited PA-FR

‘.studies, indicates that the facilitatery effects of PA learning'upon free

recall‘are primarily of a transitory nature, Nevertheless, Wood's (1970)

' resultS'together with those of Postman (1971) indicate that pairwige

interitem dependencies can be used to facilitdte the initial formation

of chunks in free recall’learning. As such, these results argue for a.

dependent associative notlon of free recall learnlng entalllng the forma-

tion of interitem dependen01es in chunking processes.,

While the previous PA-FR studies give some support to the notion of

_the gimilarity of the products_of paired associate and free recall learning,
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this approadh may be biased in terms of finding correspondences between
S-R units and chunks° Individual pa1rw1se interitem dependencies may not
typically occur in free recall learnlng without prior PA training,
Excepting Postman's (1971) study, positive transfer effects in PA-FR
1'studies héve been 1iﬁited tq the first few trials of FR learning, Reasons
for this limited effect may be due to the type of interitem dependencies |
characteristic of well integrated higher order memory units, If it is
assumed that organlzatlon is a necessary condition for the efficiency of
memorial processes and that the number of nominal units per category is
- typically greater than two (Mandler, 1967), then highly learned pairwise
_interitem dependencies may have to be modified (broken up, recomblned, or
enlarged) to ensure a meaningful, maximally efficient conceptual schema
for free recall, Segal & Mandler (1967) have also provided evidence to
indicate that bidirectional PA learning permits more efficient use of
interitem dependencies in free recall'compared with unidirectional: PA
learnihg. In so far as items'in FRL are typically presented in different
-random orders on every trial, conditions for the development of hlgher
order units.characterized by bldlrectlonal associations is a llkely
,possibllltyo In light of these cons1derat10ns, the positive transitory-
‘”'effects of P4 learnlng upon free recall may reflect the difficulty in

.- adopting pa1rw1se interitem dependenc1es to the formation of larger

.'hlgher order units at some point in FRL. ‘
FR-FR studies, where 1ndicat10ns of positive transfer have been

_ obtained (Tulv1ng, 1966 Novinski, 1972; Tu1v1ng & Osler, 1967; Wood, 19]1),
also bear the same initial transitory effects now seen in these PA-FR studiee.
..Due to the apparent similarity of results between .these two paradlgms and
the consistent transitory nature of thelr initial positive effects, care-
ful consideration must be given to the relatlve influences of interitem
~ dependencies versus item'familiaiity. A major problem of the preceding
e  studles has been their failure to dlstlngulsh between' the relative contri-
butlons of these two variables 1n‘instances where transfer has occurred.
FR-PA studies will now be examined to assess the correSpondence between

"chnnks formed in free recall learning and pa1rw1se interitem dependencies.

Postman (1971, 1972) has hypothe31zed that the arbltrary repairing of items

e
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~after free recall learning must necessarily involve disruption of organi-
zational units thus producing negative transfer, This is based upon the
assumption that free recall learning must always involve the formation of
organizational units or chunks. Postman (1971) conducted a FR-PA experiment
in which the P& task employed both multiﬁle choice recognition and the ‘
typical recall methods with an alternating study test procedure, ‘Free
recall learning was carried to a criterion of 16/20 correct plus three
additional study test trials, Negative transfer was obtained across-all

10 PA trials. Since negative transfer wﬁs obtained Postman concluded the

- PA pairs were "1nappr0prldte" memory unlts.

| Rogers & Battig (1972) attempted to test Postman's (1971) hypothesis
using a low crlterlon (12 out ‘of 24 words recalled) 1list 1 learning group
to evaluate the effects of degree of practice upon transfer. It was
'hypothesized that the low crlterlon group would not incur as much negatlve~
transfer due to 1ts lack of {time to develop strong interitem dependencies
in hlgher order subjective units. Significant negative transfer was found
for the high criterion experimental group {1 perfect reeall trial), but

not for theblow criterion group. It was concluded that interitem organi-
vzational‘units deyelOPed in free recall learning represent a majdr source

df interference provided they are given sufficient tlme to‘deve10p° Johnson
(1972) sought to determine whether'interitem pairwise dependencies would
alwayé,produCe negative transfer when adjacent or‘non-adjacent.pairs were
matched from subjects! free recall protocols in a‘FRAPA study, Although
adjacent pairs produced less négative -transfer than non-~ad jacent pairs,

both experimental groups were significantly inferior to the control group. -

' A p0531b1e reason for consistent failures to- obtain pos1t1ve transfer.
may be that subjects! free recall protocols do not reflect the exact organ-
:.izatlonal units they have developed. Primary orgunizational factors are
typlcally mixed with secondary organizational schema (Tulving,.1968)o
Sinee.heither the number of chunks nor the size of the churnks for a given
‘subject were determined, some of #adjécent" pairs may well have been
meﬁbersiof different higher order units. Another possible reason for the

‘failure to find any evidence of positive transfer may be that well integrated

ks




higher order memory units cannot be characterized by pairwise S-R inter-
item dependencies. Mandler (1967) and Stojak (1971) have shown that
subaects typically organize lists of words into chunks of between four and
five nominal items regardless of list length., If multiple item chunks are
 composéd of multidirectional bonds, then iandom removal of two nominal
‘units for P4 learning may entail interference from other pre-established

. maltiple associations to those two specific items (Postman, 1972).

'Barton & Young (1972) also predicted differential transfer when
pairing items from the same chunk (within'péirs) or pairing items from
different chunks (between pairs). Tt was hypotheéized that within FR pairé
would display positive transfer on the PA task since they were from the
same conceptual unit, Negative transfer was eipected for between group
FR‘pairs since they were-from different conceptual units, The subjects:
first practlced a free recall 1list of four experimenter deflned categories
of six items each for five alternate study-test trials. Recall data
_ indicafed‘significant negative transfer for both between categorybpairs and
within category pairs. No trials by treatments interaction was found
indicating simiiér negative'tfansfer for both experimental groups across
trials. Failure to obtainlpositive transfer for the within category PA
pairs was attributed to item interference. _

These results may indicate thét higher ordgr memory units cannot be
-characterized by pairwise interitem dependencies, but rather malti-item
7bassociative networks (Postman, 1972). An alternative 1nterpretatlon is
that the subJects did not employ the experimenter defined categories, but
rather imposed their own organization. An assumed within category pair
‘may or may not have been é within category pair, However, clustering
assessed by the quified_ratiorof repetition gave scorés of 79 for the
experimental and .82 for the control groups indicating substantial com-
plianqe with the experimenfer defined categories. Despite this compliance,
it is ﬁossible that sufficient differences were present in the subjects
organlzation to obscure any positive effects of the assumed within group

pairs, ' o
. " In summary, the maJor faults of the precedlng transfer studies center

'about' 1) the fallure to accurately specify through operatlonal means an
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“adequate definition of organizational memory units; 2) the indiscrete use

of the -terms appropriate and inappropriate to characterize first list
organizational units after reference to list 2 results; and 3) the assump-
tion that free recall learning ﬁrust always imply the achievement of organ-
ization, . | ‘ | -
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The Present Research .

The purposes of the present research were as follows: 1) to obtaiﬁ
evidence testing the dependent associative notion of chunking in FR

learning; 2) to test for differential transfer as a function of the type

of item pairings selected from list 1 organizational schema; 3) to clearly
distlngulsh between’ memory units which are appropriate and inappropriate
" for use in a transfer list; and 4) to attempt to demonstrate that the asso-
ciative network of a given chunk consisting of more than two nominal units
can be characterized by pa1rw1se interitem dependen01eso '
| The present research employed a variation of the FR/PA paradigm in

which sorting comprised the free recall task. In 2 sorting task subjects

are typically given a pack of cards with a s1ng1e word on each card, After
placing or sorting the cards into separate categorles, the subjects may
- be asked to recall the words. Sorting procedures thus allow visual inspec=
 tion of subjects' organizational schema on a trial by trial basis. The
-need for identifiability and stability of organizational units dlscussed
"earlier led to the selectlon of sortlng as the most ¢ppropr1ate free
recall procedure, : _ : .
Mandler (1967) has demonstrated that sorting words into éategoriés- 2
. in multitrial free recall faithfully reflects the development of organi--
Zational units and accurately mirrors the positive relatibnships between
recall and degree of organizationAfound in free recall studies not employlng'
(sorting procedures, Instructlons informlng subjects that recall would be

required after sortlng had no effect on recall compared to unlnformed

"vgroups provided both groups actlvely sorted words with the 1ntent10n of .

' organlzlng them, Mhndler (1967) also found that subgects con51stently
- preferred four or five sorting categories regardless’ of the number of list
items (52 or 100), Sorting procedures constitute a well accepted method
for investigation of free- recall'learning (Posner & Warren; 1972)‘ ,
* Mandler & Pearlstone (1966) and Basden & Higgins (1972) have found

‘the Mandler sort does not guarantee items sorted into the same category

»always represent within group pairs since subjects may adopt a sorting -

schema before the entlre range of relatlonshlns among all the words in a

T e et e L e < et
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list is apparent. In this case, subjects may continue to sort words in
the'same mannérhto reach criterion quickly although the categories do ﬁot
fully represent their preferred groupings. The present research employs
an additional pre-sort task in which subjects view 11 the words simultan-
eouslf and gréup them invthe most preferréd manner, In this way, words. ‘
sdrted into the same category are assured to be within group pairs. A
criterion of two successive, perfect sorts for FRL was chosen because of
the needs for stability and identifiability of within and between group
pairs, and is consistent with.Mandler'é (1967) definition of organization,
A limit of 10 sorting trials was chosén'sincevthe pilot data 1ndicated
“subjects failing to reach crlterlon after 10 trials either lost 1nterest
or concluded the task was impossible to comple te,

SubJects first sorted 24 words into four categories and then received
seven PA study/test trials. Selection of seven study/test trials for the
PA task was based upon data collected in a pilot study where it was found
1that PA'learning»was cémpféted by most subjects after seven trials. Both
" members of & giveanA pair were ‘either from the same sort»category or from
- different sort categories, Specific hypotheses were as follows: 1) p051t1ve
transfer would be obtained for within group pairlngs relatlve to a control
group, 2) negative transfer would be obtalned for between group palrlnbs
‘relative to a control group. _

Eypothéses concerning item pairings here based on the requirement
that componehts of higher order units must be cofrectly identified in every'
-instance to ensure all group pairings are accurate. Second, all higher
order unlts must be well 1ntegrated to ensure a clear and stable organiza-
tional schema for each subgect Prov1d¢d these two requirements are met,
. item interference for within group pairs should be markedly reduced since
A"all'pairs would be from the same conceptual categorj; and interitem
dependencies deve10péd during FRL would facilitate PA learning, Nbgatlve
- transfer for between group pairs was hybothe31zed as items would be from
different conceptual categories, and item interference should be maximal.
'Pgrformance for within andibefween'group pairs was predicted to be signi-.
ficantly different as a function of these‘considerations. Such. results would
‘support a dependent storage notion for hlgher order units. in which the

‘directlon,of transfer varies as a function of the interitem dependencies
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formed during FRL. In contrast, an independent storage notion would predicf

positiye transfer for both within and between group pairs since no inter-
item interference is expected - no interitem dependencies are developed in
FRL. Positive transfer for both types of pairs is a result of prior 1tem

famlliarlzatlon and practice,
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Experiment I

Method
Subjects. The Ss were 45 undergraduate female students attending
'-introdﬁctory péychology courses at the University of Manitoba,
-Participation was voluntary, but the Ss received course credit for

participation in the experiment., 411 Ss were required to be fluent

‘in the English langﬁage,'and not over thirty years of age.
antefialso Two differeﬁt lists of 24 werds each were selected from
‘the Thorndike-Lorge (1944) frequency of usage tables with the
following restrictions on word selection: 1) A1 wads were nouns;
<-2) A1Y words containedvexactly five letters; 3) No two words in the

. same list began with same letter; 4) No two words in the same list

i'e  were direct associates of each other; 5) No words began with the
1etters X-or Z; &) Words represented 2s high a frequency of usage
as possible within the preceding constralnts. These words are
listed in Appendlx A. Each word was typed in upper case letters on
@ 4;6 inch white index card‘for the sorting task., Ten different
: random'orders'of-wordsvWere pfepared for each list. Por the P4

.  tésk, 24 decks of approximately 22 PA pairs each were formed, Each '

e_,palr was typed on a 4x6 white 1ndex card in upper case letters with
two spaces between the members of the palr. The PA pairs repre-
sented all possible combinations of two words excluding repetition
of the same word, and forward and backward first letter alphabetleal
,esequentlal dependen01es (ie. A-B, or B-&, etcs),
Design. A 3x7 factorial design with one between Ss factbr (pairing

type) at three levels and one within Ss factor (trials) at seven

levels was employed. In the two experimental groups, all words were
"the same -in both the sorting and PA tasks, while the sort and P&
words were completely different for the control group. Elther ‘
: withln group palrs (words randomly palred from & single sorting

'category) or between group pairs (words randomly palred from different

:sortlng categories) were practiced by experimental Ss for PA learning.

‘Each control § practiced a randomly paired PA word list containing |
B the same words used by experlmental Ss. o

o Procedure. Once S was comfortably seated, the flrst of three sets

S e i e




. each, The constraint that six words be grouped 1n-every category .

.words to make sure no changes needed to be made, Once S assured B
that all the words were organized as preferred, S was again instructed -
. to look one last time at the way the words were organized since she -

‘would be expected to duplicate this organizational schema later on.

 one at a time and placed in one of the four categories or spaces

' words in each of the four categories; 2) Not changing a word on a

.‘41:,_

of instructions were presented.(Appendix B)o The S was required to
read each set of instructions aloud and then again silently a
second time, After each set of ingtructions, S had'an Opportunity
to ask any questions concernlng clarification of the task. The Ss
were first given a pre-sort in which they were required to spread
out one of the sets of 24 words on a table so that they could all

N
be seen at once. The S was instructed to keep all the words exposed

- throughout the pre-sort task Once all 24 words were exposed, S

" proceeded to organize them into four raws (categorles) of six words

. was necessary to ensure that all the words could consistently be

used in the PA learning task for the conatruction of between and
within group pairings. After S had spent as much time as she wished
orgénizing the words, E encouraged S to look closely at all the

A maximm of 45 seconds was allowed for this final check. Once §_wés

satisfied with her sort and had studied the cards, she was giveh a

new set of these cards in-a’random‘order and asked to sort the words

:'into the original»four.groups by placing the cards in four piles in

spaces outlined oﬁ the table, Each of the four spaces were outllned
with 3/4 inch masking tape and approx1mated the s1ze of the 4x6 inch

index cards S was required to sort., Words were taken from the stack’

outllned on the table° The procedure of sorting new decks of the same-
24 words continued until S had sorted the words in the sane way

twice 1m.succes31on.‘ Restrictions involved: 1) Always p1a01ng six

given sort after 1t had been placed in a given category; and 3) Not
looklng at any word other than the last (top) word in a given category.
The Ss were told thatAorganizing the words oh the basis of the

' alphabet"was not acceptable. The sorting task was self-paced with
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the restriction that S meet criterion within:10 trials, but S was
informed only that sorting would continue until criterion was reached.
If‘eriterion was not met in 10 trials, S was discarded.

Reading of the PA instructions lasted approximately three minutes
dﬁring which time E selected the appropriate pairs for the PA list.
The steps in the selection of the PA pairs for the experimental
‘treatments are listed in Appendix C. Essentially however, group BT
received pairs chosen so that stimulus and response terms came from
different sort categories, group WIvreceived pairs with both ',
 stimulus and response terms frcm the same conceptuai category, and
the control group was given words from a compietely different set of
'24 words., There were 12 PA pairs so all the words of the sort task
~ for group- BT and group WI were used in PX learning,. In addition,

‘S8 were told that the words were the same (E groups) or different
: (C groups) and guessing was encouraged, ’ _ »

Innediately before presentation of the P& lists, § was told to
make all responses and guesses aloud for the PA testvsequences, ard
-prcnounce @ll the stimulus pairs aloud in the study sequences, The
pairs were presented manually at a two second rate for both study

-and test trlals with an eight second 1ntertr1al 1nterval. Different

| random orders of stlmull obtalned by shuffling the cards at the

" end of each sequence, were used for all seven study/test sequences,

" The S's responses were recorded on tape and transcrlbed at the end

-7 of each day.

Results and Q;scussion

The raw data from the experiment are»contained in Appendix D-for eaCh
of the three-conditions. Data from five control Ss, four w1th1n group
".Ss, and three between group Ss were dlscarded due to failure to com-

. plete the sortlng task wlthln 10 trlals. Ihe data for one other sube
aject in the betveen group was lost due to experlmenter error. |
- Examination of trials to crlterlon for the sorting task was
iperforned to check the equlvalence of treatments before transfer,

;The analysis of variance (ANOVA). (Appéndlx E) yielded no significant
differences among group means, F(2,42)=1 950, p>10. The mean number
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of sortingvtrials to criterion for Ss in the within group treatment,
between group treatment, and the eontrol group were 4,20, 3.13%3, and

4.66 respectively. As expected, both control group words and exper-
imental group words represented fairly homogeneous lists of approxi-
mately equal diffieulty.

Examination of transfer list performance for the three treatments

Refer to Figure 1

indicates that the BT group incurred more errors throughout learm.ng :
‘than the other treatments as expected. However, the WI group and
eontrol group. appear essentlally equivalent except on trial 1 where
" the superlorlty of the WI group is apparent. .
Analy81s of errors for the transfer list revealed significant
effects of treatments F(2,42; = 7.329, p<.05, trials F(6, 252) =
120,366, p<.05, and the interaction F(6,252) = 3.754, p<.05,
‘(Appendix E). - While both the control and the between group (BT) made
approx1nate1y ‘the same number of errors initially, the learning rate
for the econtrol was con31derab1y faster. Tukey's method of pairwise
.comparlsons for split-plot des1gns (kirk, 1969) indicated the BT and
vreontrol groups differed on all trlals but 1,3, and 7 (HSD = q' 053 <3980
The BT group PA palrs are clearly 1nappr0prlate memory units since
5they incur significantly more errors than the control group in most
of the trials throughout learning. These results'support parton and

“AbYoung's (1972)»findings’of negative transfer for PA pairs_seleeted

-~ from different categories,

More errors were incurred by the BT group across all the trials
i'frelative to the within (WI) group. Tukey's method of pairwisercom-
parisons indieated the BT and WI groups differed on all trials but

3 and 7. Differences were in the expected direction with BT palrs
irlncurrlng 31gn1flcantly more errors on five of the seven trials,
"Thls result indicates a s1gn1flcant_reductlon in interference for
within group PA pairs relative to between group'pairs.- Since Ss

in both the BT and WI groups were equally familiar with all PA test
—;1tems, explanatlons of inferior performance of the BT group Ss can
only be due to the presence of interitem dependencles manlpulated or .

assessed in FR learning., Thus, the_results_do not support the .
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ohypothe31s of independent storage of nominal units in free recall
learnlng.
This BT .versus WI comparison finding is contrary to Barton &
_ Young's (1972) results where both BT and WI palrs tended to incur
sinilar negative transfer, nowever, Darton et al noted that only
the BT group incurred significant negative transfer when assessed by

‘the Newnan-neuls test. Generally, this indicates a similar tendency

~ for WI pairs to incur less negative transfer in both studies. The

fajlure of Barton et al to find a marked difference in BT/WI pair
t transfer is possibly related to the me thod of FRL employed in that
vstudy. Rather than sorting, Ss free recalled words which were later
 assessed for degreée of oompliance with experimenter defined categories,
“although an apparently high degree of compliance was obtained, there
was no aeourate means of asses31ng the actual extent of the differ-

v-ences in Ss' organlzat1ona1 chunks relatlve to the expected groupings,

1t, Barton et al also emplfyed the modified ratio of repetition (MRR)

" to assess Ss! clusterlng levels which has been critieized (Stojak,

personal eonlunlcatlon) hecause 1t does not compensate for chance

".,cluster1ng levels vhich vary as a function of the number of eategor- .
ies recalled, and number of items per category. Thus, the aectual extentv

;,r'of subjeet'compliance with experimenter defined groupings relative

to a chance clustering level remains ambiguous in the Barton et al
study. Such potential questions related to the extent of subject

: oomplgangemangmthew?appropriatenessﬁwof‘given PA pairs can be elimi-
'enated by the sorting technique used in the present researoh. By

| redncing.the probability of error in PA pair selection, one source
of random error is eliminated that may have tended to, obscure the
 results of the Barton et al study.

: While cons1stent negatlve transfer was obtained for BT palrs,

"pairwlse eomparlsons by Tukey 8 nethod indlcated the Wl and control

'groups differed only on trial 1. As such, this result is typical of
the majority of previous studies wherein only transitory positive
transfer was found, (Novinski,.i972' Ornstein, 1970; Tulving,b1966; ‘
Tulving & Osler, 1967; Wood, 1969c; Wood, 1971). The hypothesis that

’wI group pairs are appropriate memory unlts is not supported as item

ik
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familiarity could have confributed to the reduction of errors on
trial 1_for the WI group Ss relative to the control group. .

The gontrol group also consistently incurred fewer errors than
the W1 group‘after trial 3 aithough these differences were not
statistically significant, This same trend was also reported by:
Postman (1971) in a PA-FR study. Wwhether one emplojs & PA-FR or
FR-PA transfer design, evidence indicates that Ss tend to have dlfficulty
~ adapting pairwise assoclatlons to chunks and chunks to pairwige
~ associations. While in both Postman's (1971) and the present re-

gearch this &1fflculty has been minor, it tends to support Postmants
(1971, 1972 ) notion of intra-chunk 1nterference. Briefly, Postman

has assumed that in FRL Ss develop higher- order units characterized by
‘many alternate pathways or associations within the chunk, but in PA
learnlng, S must learn to use one association exclusive of all others,
lThe result is intra-chunk competition, 1if this hypothesls is |
_accurate,vlt follows that a reduction in intré-chunk competition
should produce better performance. The relative appropriateness of
‘WI pairs must take account of the strengths of association between '
items of a given chunk. ' The molar terminology of higher order units
is not sufficiently precise to identify reasons for the failure to
'_Vfind clear pbsitive transfer for WI paifs - one must refer to the

.ﬁature of inter-item dependencies within chunks. The present research
- now attempts to assess the importance of intra-chunk dependencles in-

i clarzfylng the nature of “approprlate" memory units,

e




47_.

Experiment II

In experiment II, interest was focused on identifying factors in-
flueneing the relative approPriiteness of interitem dependencies within
well integrated higher order memory unltso It has been hypothe81zed that
Ss organize eertain words together in chunks during FRL, and that these
chunks may be characterized by interitem dependencies, The results of

experiment I have supported the notion that careful.seleqtion of word

- pairs for PA learning may significantly affect the number of errors made
‘during PA aequisition. In organiiational terms these results indicate

that during FRL Ss develop certain conceptual schema based'upon natural

langﬁage habits and idiosyneratic preferences and group words_accordingly

~ (Mandler, 1967; Bower, Lesgold & Tieman, 1969; Wood, 1972). 4An asso-

clatlve view would emphasize the- presence of interitem dependencies of

varylng strengths between certain groups of words. words from different

- groups appear to we less strongly associated than words from the same
o group, Provided palrs are selected for PA learning that use pre-estab-

i lished inter-item dependencles subsequent learning can be facllltatedo

}It is pr0posed that this relatlonshlp is.also characterlstlc of words

i withln a single hlgher order unit,

It was hypothesized that: 1) Word pairs from a singile chunk would

dlsplay consistent positive transfer provided they were paired 1n a

'nanner,consistent with S's organizatlonal schema; 2) Word pairs from a

single ehunk would display consistent negative transfer provided they
were paired in a manner inconsistent with S's organlzatlonal schema.
These hypotheses reflect the general notion that intra-chunk organlza-
tional schema or intra-chunk interitem dependencles may be selected s0 as
to reduce the amount of potential item interference, An associative

view would propose that interitem dependencles within a chunk vary in

'strength, and that in selecting the most strongly associated word pairs

for PA learnlng interference can be reduced. Differences in associative

strength between words of a chunk is an exfension of fhe'well accepted

' notion that certain words in language are more strongly assoc1ated than
-others (Jenk1ns, Mink and Russell, 1958; Bousfield, 1953; Marshall and

Cofer, 1963, Field, 1969). The preceding hypotheses extend Postman's»




48

(19711) originai propésal concerning PA~FR transfer in which he hypothesized
ariitrary pairings of items in the transfer stage would incur negative
transfer since they would conflict with pre-established groupings.
Organizational thedry has not dealt directly with the nature of item
relationships within @ single chunk, It was hoped that the present
research would demonstrate the usefulness of assoeiative concepts
(interitem dependencles) in explaining positive and negative transier
results after higher order units have been developed in FRIL.

The Ss followed the same procedure as in experiment I with the
additlon that words were paired in groups of two after sorting in all but

one condltzon, an addltlonal control group. The purpose of pairing was to

identify S's preferred grouplngs of 1tems within single higher order memory"

units after wh1ch either preferred or nonpreferred pairs were presented
for BA learnlngl Identlflcatlon of Ss pairing preferences was necessary -
in order to present items for PA learning in a manner con51stent with

- organizational schema developed during FRL.
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Method

Subjeects The Ss were 100 undergraduate male and female students
attending courses at the Un;versity of Manitoba summer session who
volunteered to participate in the experiment, The Ss weré required
to be fluent in the English language and were under thirty years

of age. '
‘Materials Two new lists of 24 words were selected and prepared as

in experiment'i except that words could be five or six letters in
lengfh. The words are presentea in Appendix a,
; Design A 5x7 factoriil design with one between.§ facfor and one
within 8 factor was employed. The between S factor was pairing
preference (preferred, non-preferfed, or randomly selected pairs
presentédﬁfor PA learning). The within § factor was trials in PA
' learning (seven trials). ' '

v Procedure All Ss received four sets of instructions except Ss in the
control-randon'groupAwhq rééeived three sets of instructions. All
- S8 received. i&entical first and second sets of instructions. Once
'S was confortably seated, the first set of instructions (Appendix B)
was read aloud and then again silently a second time., The S always
vhad an opportunity to ask any questions to clarify the task. The

- instructions explained the preesdrt'taskAin which § spread out oﬁe‘
. of two sets of 24 words on a table so that they could all be seen

: ht‘once, and then:organized,them'intoifour rows (categories)'pf‘

six words éach. Six words were placed in each category to énsure
that all words could be used in PA learnlng ior the constructlon of
‘wlthln group palrlngs. ' o

After the pre-sort task wasAcbnpleted, and §_hadAassured E that -

all words were organizéd as preferred, the second set of instructions’
was presented on tape while S read them silently., The S was re- '
quired to sort a stack of the same 24 words that had just been
6rganized into four spaces outlined oh the table, The four spaces
were outlined with 3/4 inch masking tape and approximated the size

of the 426 inch index cards. words were taken from the stack one
;.at:a tihe'and pléce& in one of the four spécééboutlined on the table,

@
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This proeedure was self paced and continued untii S had sorted the
words in the same way twice in a row. Restrictions ﬁere: 1) always
plaecing six words in each of the four categories; 2) not changing

2 word on a given sort after it had been placed in a category; and
.3)»not looking at any word except the last (top) word in a category.
Organizing the words on the basis of the alphabet was not acceptable,
‘The S was required to meet criterion within 10 trials, but was
~informed sorting would continue.until criterion was reached., If
erlterlon was not met in 10 trials, S was discarded.

After completlng sorting, all Ss except controle-random bs
received palrlng preference instructions. All Ss then: formed two
word eonbinationé by placing all 24 words on the table and selecting
the preferred word pairé one at a'time; While experimental Ss
formed twb word combinations from within the previously sorted

- categories, control os formed word pairs from a new stack of 24

randomly arranged words. All Ss then received PA study-test instruc-

tions noting that all‘PA words were the same words that had just been
paired, The Ss -‘who recelved preferred pairs were presented the

- same two word comblnatlons they chose for PA learnlng. The 5s 1n the
"experinental nonpreferred groups received randomly matched pairs

from within the same sort category that were not preferred pairs,

The Ss in the control nonpreferred groups recelved ‘randomly matched
pairs that were all different from those selected as preferred palrs.
i'Steps in the selection of P& pairs for all conditions are listed

- in Appendix Co The PA instructions were presented on tape and

lasted approxlmately three minutes during which E selected the A
appropriate pairs for learning, The Ss were told the PA task would

) continue until all the pairs were learned and guessing was en=
»-couriged. The 12 PA pairs were presented manually at a two second
.rate for both study and test triais with an eight seeond‘ihtertrial
interval, Different random orders of stimuli were used for each. study
test sequence, ‘The Ss pronounced all stimuli and responses aloud

which were recorded on tape and transcribed at the end of each day.
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Results and Discuss1on

Ty o e e e

The raw data for the experiment are llsted in Appendix D for each
of the five conditions. Data from six controle-random (CR) Ss, six

control-preferred (CP) Ss, four control nonpreferred (CNP) Ss, four

‘experimental-preferred (EP) Ss, and five experimental nonpreferred

(ENP) Ss, was discarded due to fallure to complete the sorting task
within ten trialso ‘
A one Vay analysis of variance of the‘frials to sort yielded

no -significant differences among group means F(4,95) = 1.130, P10

| (Appendix E). Mean sortlng trlals to eriterion for the five

eondltlons were as follows: CR-4 50, CNP-4.30, CP-3, 55, EP=3,15,

iENP-4 40, all groups appear homogeneous with respect to task 1
performance as expectedo

Examination of;transfer list performance indicates that preferred

" Refer to,Figure 2

groupstP and CP incurred notably less errors than control group CR

as anticipated. In contrast, groups ENP and GNP incurred notably

more errors as expected for nonpreferred pairs. However, regard-

less of whether preferred érvnonpreferred pairs were presented for

learning, there was norappargnt difference between the control and

experimental groups. '
Ar517 ANOVA.of errors for transfer list perforhancé revealed

- significant effects of treatments F(4 95) = 49,328, p<L05, trials
" F(6,570) = 16§ 687, p<o05, and the 1nteract10n F(24,570) = 10,670,
‘p<§05, (Appendix E)e The interaction my be attrlbuted to the faster

-deerease in errors for the nonpreferred groups relative to the pre-

ferred groups. All mean differences across trials between conditlon

'CR and the other four condltlons were assessed by Tukey's method
for pairwise compar;sons (Kirk, 1969). All mean differences ex-

“z.eeded HSD = q* .05 3.899 in every instance except CR vs. CNP on

trial 1 and CR vs, ENP on trial 1. All mean differences were in the

.,.expected direction wlth the preferred groups 1ncurr1ng consistently -

fewer errors than conditlon CR, and the nonpreferred groups in-

A curring more errors than condition CR except on trial 1,
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These results demohstrate>that Ss' PA performance was markedly |
affected by the pairing preference factor. Groups ENP and CNP
incurred significantly more errors in PA learning than the control

group where no pairing préferencg was identified., The superior

.peifornance of groups EP and CP relative to the control suggests.

that pairing strengthens interitem dependencies. and therefore inter-
feres with the learning of nonpreferred pairs, |

Despite the clear effects of pairing preference on learning, it

- 18 also clear that sorting had no effect upon PA learning regardless

of whether preferred or nonpreferred pairs were presented., It had
been expeeted that prior learning would facilitate PA performance for .
preferred pairs while impeding performance f’or nonpreferred pairs., -
‘Thisiéssunption was based on the concept that both organization

(or sdrt{hg) and PA learning involved the formation of interitem
dependencies, and therefore PA pairs could be selected to reduce

or inerease the amounts of interitem interference. If sorting has

no effeet on learning, it must be concludéd that differences in

RA»performancé are largely due to pre-experimental languagé’habitso

In this case, the sorting of words does nothing more than group

‘those words together that are most strongly associated relative to

those that are less strongly associated. Sorting appears to have

no effect in altering preestablished relationships among words in the
case where high frequency,ffamiliar words are presented for learning,

To the extent that words presented in the expérimental-context

'havg strong preestablished aséopiations, it appears difficult for

sorting practice to override these relationships for even a short
period of time. The results of experiment II demonstrate only that
word pairs that are strongly associated are learned faster than word

pairs that are less strongly associated. Groups ENP and CNP do not -

differ indicating that a nonpreferred pairing from within a category

is no more detriﬁental to learning than a nonpreferred pairing

from the entire list of words. This same relationship is character=-

istic of groups EP and CP where only preferred pairings were pre-

sented for PA learning. when words are randomly paired as in
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treatment CR both strongly and weakly associated pairs are presented
for learning. Consequently, the learning rate for treatment CR would
ke expected to fall between the preferred and nonpreférred pairing
_treatments which is in fact the case. ‘
Examination of results for experiments I and II indicateAan
apparently different effect of organization (sorfing) on PA learning.
In experiment I, it was hypothesized that BT group pairs would incur
more negﬁtive transfer than wWI group pairs, and this hypothesis was
.supﬁorted, It appeaiéd mor§ difficult for Ss to learn pairs selected
- from different categories than from the same category. nowevef, if
~ sorting has no effect on associative relationships then the relatively:
poorer performance of the BT group Ss can be attributed to largér
numbérs of nonpreferréd pairs which were presented for PA learning,
Thus, the poorer performance of the BT group Ss may be regarded as
an artifact of the selection procedure for PA pairs. In addition, |
fhe failure of the WI group Ss to perform better than the control Ss
in expérimept‘x may bevregarded_és_a function of the fact that
'bbth preferred and nonpreferred pairs occurred within a given sort
category. This is clearly demonstrated in experlment II. Experiment
E I delonstrates that a random selection of word pairs from within a
sort eatego:y is no more conducive to PA learnlng than a randon
selection of word palrs from all 24 words,

- while denonstratlng only that preferred pairs are Ieérned more
“quickly than nonpréferréd ﬁaiis, the results of the presént re-
search questlon the notion that. sort1ng techniques are effegtive
in’ developlng hlgher order memory unlts. The present results tend
»to ;ndlcate that the sorting of words into categories is more
analagous to an ordering of preestaﬁlished associates than to
organizational theorists! conceptiohs‘of a well integrated memory
"unlt (Bower, 1969). If the sorting of words into categorles and
other free recall methods serve only to group words together on tne
basis of preestablished associative relationships, appropriate and
inappropriate memory units can be regarded as synonymous with
traditional conceptions of simple interitem dependencies based on.

direct and 1nd1rect assoc1at1ve relatlonshlps.
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Appendix A

Appendix A lists experimental and control group words for

experiments I and II,
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Crime+

Dozen

.. Event

Fever.

Glove
Humor
Image
.Judge

Knife-

o Light
Motor
'.Nurse
Organ
Pupil
Quote
Radio

-~ Sheet

. - Tooth
Union

Verse

Wagoh

. Youth

Exgerimeﬁtal Words
- Angel
Blood

w

Experiment I

Control Group Words

Agent

Basis

. Clock

;Devil.

Eagle
Flood
Giant

Hotel

Ideal

- Jewel

Knock

.- Lover-

. Model

NoVei

.Opera~

Peaii

Quiet

Range

Sheep

"Tribe”

"Uncle

Vapor

World

: qust

4\\ '
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Experiment II

Experimental Group Words ' : Control Group Words

Animal , 3  Artist

Blood = = - Battle
Crime ' , : o _ Church

Desert ' o " Dollar

 Empire | :__ e o - - Escape

Fever v ' : ) o Favor

Garden o -__' ) TR e Grape

Hunter , - , _ Hotel ' )

Income ~ e - Island

Jewel ' | . .‘ Judge o . !

Knife ST ~ Kaight |
:» M Leader . . ' 1_: ___ " Lover

Motor ' .: - o - Model

Nurse ' | T l;' - Novel

Office | E o _ o . Opera

© Pupil | | . " Prison

' Quartz T , Quiet
Radio ' ] . L Ruler

Street . o " Sheet

Tooth g

Union - . | v".' B Uncle

Valley o B  Voyage >\£
Wagon . _ : - ‘Weapon ' |

Youth o R Yeoman




Appendix B
Appendix B contains all instructions used in experiments I and
11 listed in the order presented to the.§§. Identical first and

second sets of instructions were used in both experiments. -
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Instructions for Experiments I.& II = Set 1

This experiment will require you to org;nize words. These words
are ﬁrinted on the cards which you see in front of you. To begin with
I would like you to take-thevcards and place them iﬁ four rows on the
table so that there are six-cards in each row. The idea, is to put

those words that you thznkggo together in the same row on the table.

, There is no right nor wrong way of organizing the words. You may
'organize the words in any way that they seem to go together, except

.on the basis of the alphabet. Place the cards in the rows so that you

can see them a11 at once, After you have finished placing all the

cards in the four rows you may make any changes you wish so that
the words are organized just the way you want them,

- Are there any questions?




Instructions for Experiments I & II (Cont'd) ~ Set 2

In this experiment you will be required to organize words, These
words are printed on the cards which you see in front of you. You
will also notice that there are four sgaces outlined on the table in

front of you. It will be your task to take the top card from the stack

, and place it in any one of the four spaces or categories provided on

the table., Do the same for the second card, the third card, etc,

-until you have gone through the entire stack of cards, The idea is

to put those words that you thi ¢ g0 together in the same ca' egory on

the table. There is no right nor wrong way of organizing the words,
You may organize the words in ‘any way that they seem to go together,

except on the basis of the alphabet. “After you have gone through-the

‘stack of cards, I will give you another stack of cards which contain

the same words, but in a different order. You will then follow the

"same procedure as you did with the first stack of cards. This procedure

will continue until you have organized the words in the same way

twice in a row._ Once you place a card in a category you must leave

it‘there. You may change it when yod go through the next stack of cards,

“,Also, you may only look at the top card in each of the four spaces,

In organizing the cards there is one restriction that you must

follow, When you have finished sorting each stack of cards there must

»be an equal number of cards in each space on the table. However, you

need not be concerned about this since I will keep track ofbthe cards
end let you know if there are too many in one space. I will simply say,

"tﬁst space is filled” if you start to put too many cards in one category,
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Okay then, let's briefly review what it is you are going to do:

l. Take the cards from the stack one at a time
placing them in the four categories in a way you think they go together,

except on the basis of the alphabet.

2. After you have finished the first stack you -
will receive another stack of the same words, but in a different oxrder,
This procedure will continue until you organize the words in the same

way twice in a row.

3. You'may only look at the top card in each category.
. 4, I will tell you if you attempt to put too
- many eards in one category, |

Are there any questions?
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Iﬁstrnctions for Experiment II (groups EP & ENP) - Set 3

Okay, you have now finished sorting the cards into four categories,

I now want you to examine all 6 words in each category, and arrange

them 1n."pairsﬂ in the way you think they gg_sgggthér best. That is,

match fhe words in each categoryvfo form 3 gtoups of 2 words each

in the way you like bést. Do this as quickly as possible, and }et
" me know when.you are finished, . o - | _

- Are there any questions?




Instructions for Experiment II (groups CP & CNP) = Set 3

I now want 'you to examine a completely different set of words,

and arrange these new words in "p_airs" in the way you think they 8o
fogether bést._ That is, match the words to form grbups of 2 words
each in the way you like best, ‘Do this as quickly as possible, and
let me know when you are finished. '

- Are there any questions?

%




PA Instructions for Experiments I & II
(Exp. I control & Exp. II group CR)

Okay, the first part of the expériment is now over. The second
part will begin shortly, but before it does, I have a small task to
attend to during.which I would like you to carefully listen to the
vinétructions for the second part of this experiment since this will
~ tell you what it is you will be doing.
| During the second half of this gkperiment you will be learning

to associate certain pairs of words. These words are all different

-+ from thé ones ;ou saw during the first half éf the experiment,

You will learn a list of 12 word pairs so that when I show you one
'of the words you will be able to tell me what word went with it. For
‘example, if one of the pai:s you saw was "bird lake", you would kaarn-
that "lake" goes with "bird" so that'ﬁheﬁever I presented the woxd
®bird®” you would say‘"lake“ | -

To begin with I will ‘show you all the 12 pairs (such as "bird
lake”) one at a time for 2 seconds each. Study each pair when I show
it to you and try to learn that pairing, We'll call this the»”Learn

.SeQuence" sihce yoﬁ will be learning which words go together.

After the le#rn sequence there will be a "Recall Sequeneé".

Thgt is, I will présent only the first word of eaﬁh pair and you will
‘tell me the word that went with it, fhus,.ifll showed you the word

'”bird” you would say "lake®. You will have 2 seconds to say the word
_sq you should trj to say it #s soon as you can. If you can't remem=-

" ber which word goes with the word I show you, you should mske a guess.

Guessing always has the poséibi;ity of improving your score, and




since no answer can ever improve your score guessing is always to
your advantage.,

Okay, to review then, you will first see all the 12 word pairs

for 2 seconds each. Then during the recall sequence you are to tell.

me for each word I show you the word that was paired with it. After
the recall sequence there will be another learn sequence and another
-recgll sequence, This will continue until you learn the pairs., The

pairs will be presented in a different order every time, Therefore,

you must remember the pairs and not the order in which they were:

: presented;

P

_Are there any questions?

7




_ “tell you what it is you will be doing.

B

PA Instructions for Experiment I (between and within pairing
conditions) and Experiment II (conditions EP & ENP)

Okay, the first part of the experiment is now over.. The second
part will begin shortly, but before it does, I have a small task to
attend to during which I would like you to carefully listen to the

instructions for the second part of this experiment since this will

During the second half of this experiment you will be learning to

_associate. certain pairs of words, These words are the same words you

saw during the first half of the experiment. You will learn a list of
.12 word pairs so that when I show you one of the words you will be able
to tell me what word vent ‘with it. For example, 'if one of the pairs
you saw the "bird laket, you would learn that "lake" goes with “bird"
so that whenever k! presented the word "bird” you would say ”lake"

o To begin with I will show you all the 12 pairs (such as "bird lake")
'one at a time for 2 seconds each, Study each pair when 1 show it to -

you and try to learn that pairing; We'll call this the "learn sequence®

since you will be learning which words g0 together,
| After the learn sequence there will be a "recall sequence”, That
s, I will present only the first word of each pair and ‘you will tell

me the word that went with it. Thus, if I showed you the word "bird"

you would say "lake". You will have 2iseconds to say the word.sn you

should try to say it as soon as you can. If you can't remember

which word goes with the'wbrd I show you, you should make a guess,

- Guessing always. has the possiblity of improving your scbre, and since

Mo answer can ever improve your score guessing is always to your
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advantage.,
Okay, to review then, you will first see all the 12 word pairs for-
2 seconds. each. Then, during the recall sequence you are to tell me

for each word I show you the word thét was paired with it, After the .

recall sequence there will be another learn sequence and another recall

sequence., This will continue until you learn the'pairs. The pairs

.will be presented in a different order every time. Therefore, ybu'must

- remember the pairs and not the order ‘in: which they were presented.

,3,Are there any questions?
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PA Instructions for Experiment II (conditions CP & CNP)

Okay, the first part of the experiment is now over. The second

part will begin shortly, but before it does,.I have a small task to

a ttend to during which I would like you to carefully listen to the
instructiohs for the second part of this experiment since this will
tell yeu what it is you will be doing.

During the second half of.this‘exﬁeriment yoe‘will be learning

to associate certain pairs of words. These words are the ones you

Ius finished working with, that is, the ones you gtouped into pairs

of two. You: will learn a list of 12 word pPairs so that when I show
- you one of the words you will be able to tell me what word went with
it. For example, if one of. the pairs you saw was *bird- lake" you
“would- learn that "lake" goes with "bird" so that whenever I presented
,the word "bird" you would say "lake"

~To begin with I will show you all the 12 pairs (such as ¥bird
'.lake“) one at a time for 2 seconds each, Study each pair when I show
'1t to you and try to learn that paiting. We'll call this the "Learn

Sequence" since you will be learning which words go together.

After the learn sequence there will be a "Recall Sequence®,

. - That 1s, I will present only the first word of each pair and you

will tell me the word that went with it. Thus, if 1 showed you the word

%bird® you would say "lake®, You will.have 2 seconds to ssy the word
so you should tfy to say it as soon as you can. If you can't remember

which word goes with the word I show you, you should make a guess.

Guessing always'has.the possiblity of‘improying your score, and




since no answer can ever improve your score guessing is always to
your advantage,

Okay, to review then, you will first see all the 12 word pairs

for 2 seconds each. Then during the recall sequence you are to tell

~me for each word I show jou‘the woré that was paired with it. After i
the recall sequence thefe'will be another learn sequence and another
recall sequenée..tThis will continue until you learn the pairs. The

paifs will be presented in a different order every time, Theréfore,

ryou must remember the pairs and not the order in which they were
presented..

~ 'Are there any questions?
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Appendix C

Appendix C lists ‘the selection procedures for PA pairs in

experiments I and II.
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2.

‘3o

4,

5.

6.
.7‘
8.
9.

1.

2.

,.35
&y

5.
6.
7.
8.
9,

iZ?

Experiment I

Selection procedure for WI péits

Plece each stack of cards separately on the table,

Shuffle each stack of cards separately.

Pair each successive two cards placing them side by side in a row.
Do this for each stack., ' ‘
Check each stack to see that no restricted pairs have occurred

1f there are such Pairs then teshuffle that stack and pair them again'

as per item #3.

Noting the first letter of each word for each pair selectvthe
corresponding pair from the alphabetical stacks., ‘
‘Once all the pairs have been selected, shuffle them and count them,

0011ect stimulus cards of the pairs from the table.
Shuffle the ‘stimulus cards. .

‘Present cards for learning.

Selection procedure for BG pairs

Place each stack of cards separately on the table,
Shuffle each stack separately.

‘Place the stacks side by side in a row.

Drawing a card from the top of the first two adjacent stacks

" simultaneously match. cards from different stacks,

Check to see there are no restricted pairs,

Noting the first letter of each word for each pair select the
cortesponding pair from the alphabetical stacks, '
Shuffle and count all the selected pairs,

Collect stimulus cards of the pairs from the table.

Shuffle the stimulus cards,

10, Present the cards for learning,




1.

2.

3.
4.
5.

~6,
7.

Selection procedure for control pairs

Shuffle all 24 cards.

Match each successive two cards from the stack to form 12 pairs.
Check to see that there are no restticted pairs.

Select pairs from the alphabetical stacks,

Shuffle and count the pairs.

Collect and shuffle the stimulus cards,

Present the cards for learniﬁg.

18




1,

2.

3.
4

1.

2.

o 3.'

4.

3.

7.
P

1"9.

1.

_2‘

3.

4,

5.

6.

Experiment II

Selection procedure for experimental
. and control preferred pairs

Select the pairs that S has chosen from the alphabetical stacks,
Shuffle and count all the selected pairs.

Collect and shuffle the stimulus cards,

Present the cards for ledrnihg.

.

7Selection procedure for experimentsl:nonpreferred pairs

rPlace each stack (S defined category) of cards separately on the
Shuffle each stack of cards separately,
Pair the cards in each stack separately.

Check to see that no preferred pairs have occurred,

1f preferred pairs have occurred reshuffle and repair that stack

,of cards.

Select the nonpreferred pairs-frou the alphabetical stacks.,
Shuffle and count all the selected pairs. |

Collect and shuffle the stimulus cards,

Present the cards for learning.

‘ Selection procedure for control-random pairs

Shuffle all 24 cards,

Match each successive two cards from the stack .to form 12 pairs,

_Select pairs from the alphabetical stacks.
Shuffle and count the pairs,
Collect and shuffle the stimulus cards.

Present the cards for learning, ~

;f*%él‘

tal)le.
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Selection procedure for control nonpreferred pairs

1. Mafch S's preferred pairs against a set of 12 randomly preselecteé
pairs.

2, If any matches occur then match S's pteferred pairs against a totally
different, new set of 12 randomly preselected pairs. Note: A match
is the occurrence of the word pair (ie. A-B) S has selected in either
forward (A-B) or reyerse order (B-A).

3,"Hhenvno matches occur draw the preselected pairs from the albhe-

- betical stacks,

4. Shuffle and count all selected peirs.
-3¢ Collect and shuffle the sfimuius cards,

6. Present the cards for” learning.
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. trial of PA learning'in experiments I and II,

,.3'1.

Appéndix D
Appendix D consists of the numbers of errors for each S on each

The errors are grouped

by experimental conditions.
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Experiment I

Between group errors
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Experiment I (Cont'd)

‘Within group errors

Trials
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Experiment I (Cont'd)

Control group errors
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Experiment II

Trials

Experimental preferred errors
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Experiment II (Cont'd)

‘Experimental nonpreferred errors
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Experiment II (Cont'd)

' Control preferred errors

trials
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Experiment II (Cont'd)

Control nonpreferred errors
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. EXpeiiment IT (Cont'd)

Control random errors

trials
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Appendix B

Appendix E lists the analyses of variance for experiment. I

(Tables 1 and 2) and experlment I (Tables 3 and 4)
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ANALYSIS OF VARIANCE OF TRIALS TO CRITERION
FOR THE SORTING TASK

SOURCE OF VARIATION - s§ " DF MS . F

Betveen subjects 18,533 3 9.266 1.931. -

Within subjects 201.466 42 4,796

Total 220,000 44

>0
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i TABIE 2
. ANALYSIS OF VARIANGE OF ERRORS PER TRIAL
FOR EXPERIMENTAL AND CONTROL GROUPS
SOURCE OF VARIATION ss 'DF MS F
| Between subjects’ 1317.885" 4b |
. Treatments (4) 340,936 2 170,468 7.329%
Subj. w. groups 976.949 . 42 23.260
" Within subjects 1854.000. 270
Trials (B) '1313.668 - 6 218,944 120,366%
L AB 81,949 12 6.829 ' 3,754k
B x subj. w. groups - 458,385 252 1.819
' Total 3171.885 314
#p<05 B
et e e ‘%’.‘ETX_X"S-\"'-‘T’;'/';’-';’;\'-;,;GK"WIIE-’.‘el“ﬁr"*-ﬁ’"Z""‘”' TR E o hiiii




- TABLE 3

ANALYSIS OF VARIANCE OF TRIALS TO CRITERION

. . - FOR THE SORTING TASK

SOURCE OF VARIATION SS ' DF " , MS F-

Be tween subj‘ec_ts ' 28,460 4 7.115 1.131%

Within subjects 597,500 - 95 6.289

Total 625,960 99

*p>.10
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" TABIE 4

- ANALYSIS OF VARIANCE OF ERRORS PER TRIAL

FOR EXPERIMENTAL AND CONTROL GROUPS

 SOURCE OF VARIATION , ss DF MS F

Between subjects 6035,815° j g9 |
Treatments (A) - ' 4074.199 4 1018.549 - 49,328%
‘ 'Subj, w. groups  1961.615, 95 20,648
| Withig»subjectﬁ : 3134.434 sob o
Trials () 1721510 6 286.918 166.687%
AB S }.440.273_- Cu 18.365]  10.670%

B xisubj.iw. groups 981,138 570 L7210

. Toté;-

*p<.05

9179.250 699
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