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Abstract

Transfer 1in serial.learning as a function of inter-
list positional relations was examined in a seriél'to serialb
transfer paradigm. After learning a 16-adjec£1ve serial
list to a criterion of two consecutive perfect recitations,
128 Ss.were given ten trials on a 16-adjective transfer
'taék. There were four conditions of transfer defined by
the positional relationship of 1tems between sucéessivé
lists, First-, second-, and fourth-order derived‘list
conditions and a control condition were used. Half of the
experimental Ss were instructed as to the positional
relationship between the lists while the remaining Ss were
given no positional information. The results indicated
significant positive transfer in the DLy and DL;, groups
when compared to the control group. DL, performance was
slightly superilor to performance of the contrél group but
this difference did not approaéh significance. Performance
of instructed Ss was found to be significantly better than
performance of non-instructed Ss. The instructions variable
was not found‘to have a differential effeét among conditions,
The results were interpreted as being incompatible with
either the sequential or the ordinal-position hypothesis of
serial learning, but as evidence in support of a relative

ordinal-position hypothesis.,
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Transfer in Serial Learning as a Function of
Interlist Positional Relations
Sally Jean Whitmore

.~University of British Columbia

Since their inception in 1885, the gonnectidnist
views of the German psychologist,’Ebbinghaus. have played
an important role in the shaping of the explanations
proposed by modern psychologists for many vérbal_learning
phenomena. His olassic monograph on rote verbal learning
and retention (1885) has.been acéorded'widespread recog-
nition for its role in the establishment of the concept
of remote associations in serial learning. Ebbinghaus
used derived-list experiments to study the remote
asSociations which he assumed were formed during serial
learning. Ebbinghaus was his own subject in these
early experiments. His method was to learn an original
list of nonsense syllables to a‘Criteridn of one perfect
recitation. The following day, Ebbinghaus memorized a
second serial list composed'of the same items as those
he had learned the‘previous day. He re-arranged the
order of the items in the second 1list according to the
parédigm he wished to represent. A first-order derived -
list (DLi) was one in which ltems separated by one item

in the first list were adjacent to one another in the
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second list. A second-ordef derived 1£st (DLp) was one
1h which 1ltems separated by two words in the original
1ist were ad jacent to one another. in the second 1list,
In his derived-1list experiments, Ebbinghausf 
used the meﬁhod of whole-list présentation wheré the
complete list was always in view. HeAwould-learn an
original 1list, symbolized A, B, C, D, etc., and then,
1f the derived-list condition was one of one-degree
remoteness, he would learn a second list composed of
alternate first-1ist items. Thus the second list
would be A, C, E,eeeB, D, F,.ssetc. If the desired
paradigm was a list of two degrees of remoteness, then
the second list was constructed by skipping two first-
list items, A, D, G,...B, E, Hy.seetc., By studying
several derived lists of varying orders (first, second,
third, seventh and random), Ebbinghaus acquired data
which supporfed his hypothesis that the percentage
savings in learning time of the second list was greatest
for the first-order condition and that thé percentage
savings in learning time of the list decreased as the
order of the second-list derivation increased, On the

basis of these results and the results of an experiment

in which the second list was the reverse of the first



(a backward.derivation),'Ebbinghaus proposed thaf,

during sérlal learning, associative strength accrues

not only between adjacent items, but also. and at the
same time, between items farther sepérated in the 1ist

in both the forward and backward directions. The
strength of a given remote association was inferred to
decrease as the degree of remoteness increased. Backward
associlations were assumed to be much weaker than forward
associations; ,

‘ Largely on the basis of'the results of the
derived-list studies, Ebbinghaus (1913) formulated What
has come to be known as the "chaining" .or "sequenfial
association” conception of the serial learning process.
According to thils view, the serial list is a highly
organized group of items which are related to or associated
with each other., It is implied that the functional
stimulus operating in serial learning is the preceding
word in the list. Thus, after a subject has learned a
serial list symbolized A, B, C, D, etc., when A 1is
bresented in the transfer task, the response most 11ke1y‘
to be emitted by the subject to this stimulus is the
response B.

The derived-list studies performed by Ebbinghaus
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provided 1hpetué for further experimentation, and in the
fifty years following the publicatloh’of his work,
considerable research in serial learning was éonducted.
The concept of remote_associatiéns was used by
investigators to explain other phenomena observed in
serial learning.A Lepley (1934) used the Ebbinghaus
concept to account for the commonly observed bowed
serial-learning curve. He assumed that every item in a
serial list is associated with every other item in the
list during'serial learning and that all but the correct
assocliations interfere with learning. The Lepley |
hypothesis, however, predicted a symmetrical serial?
position curve with the most difficult items at the
middle of the list. Hull (1935) extended the Lepley
hypothesis to account for the greater difficulty of
learning syllables in the middle of a serial list compéred
to those at either end of a 1list. His deduction was based
on the assumption that each item in a serial list becomes
associated, through stimulus trace conditioning, with each
of the succeeding items in the list. These trace
conditioned responses were supposed to be held in check
by an assumed "inhibition of delay". Hull counted the

nunber of remote associations for each item in a serial



1list and calculated the alleged amount of 1nh1b1tibn
preventing the occurrence of'each response. He plotted
the values and prédicted a symmetrical curve with a peék
in the middle and zero values at either end. However;
data show a curve that 18 non-symmetrical with the largestv
number of correct responses occurring at'the first few
posiﬁions, the next largest number of correct responses at
the end positions, ﬁnd the most difficult items, not in the
middle of the list, but somewhat beyond the middle.
Bugelski (1950) used the remote association concept
in an attempt to modify the Lepley-Hull hypothesis to |
provide a more adequate fit of the symmetrical theoretical
_curve to the assymetricél data. Theoretical remote
assocliations spanning each serial position in an eight-
item 1ist are shown in Table 1. In this table, X refers
to the starting symbol in the 1list. The numbers refer to
the other items in the list..
Bugelskl suggested that Hull's system could
approximate experimental data most closelj if his
stimulus trace and afferent neural interaction postulates
were more completely exploited. Bugelskl hypothesized that
the remote associations alleged to be responsible for the

prevention of correct fesponses vary not only in number,



Table 1

Hypothetical Remote Associations Assumed
to be Established during the Acquisition

of an 8-item Serial List

X 1 2 3 4 5 6 7
0 X-2  X-3 X-4 X-5 X-6 X-7  X-8
X-3 X4  X-5 X-6  X-7  X-8 1-8
X-4 X-5  X-6 X-7  X-8 1-7 2-8
X-5 X-6 X-7 X-8 1-6 1-8 3-8
- X-6 X-7 X-8  1-5 1-7 2-7 4-8
X=-7 X-8 1-4 1-6 1-8 2-8 5-8
X-8 1-3 1-5 1-7  2-6 3-7  6-8
1-4  1-6 1-8  2-7 3-8
1-5  1-7  2-5  2-8 L7
1-6 1-8 , 2-6 3-6 4.8
1-7  2-% 2.7 3-7  5-7
1-8 2.5 2-8 3-8  5-8
2-6 3-5  L-6
2-7 3-6 b7
2-8 3-7  4-8
| 3-8
TOTAL 0 35 66 90 104 105 90 56



but also in strength., He attempted to deterhine how
varlations 1ﬁ total remoté.association-strehgth arise at
different positions in a serial list.,

According to Bugelskl, the strengin of scuote
associations is a function of twd factors. The first of
these factors is the point in time at which a response
occurs when a stimulus>trace is present. He assumed that
the strength of a remote association decfeased as a function
of degree of remoteness, that is, if the.starting point is
symbolized as X, then X-1 is stronger.than X-2; X-2 1is
stronger than X-3, etc. Hull assumed generally that
stimulus traces are active for about 30 secs. In an eight-
item list the first stimulus (X) will be active throughout
the presentation of the entlire series if the items appear
at a 3-sec., rate as the last item will appear 24 seés.
after the presentation of the 1nitial stimulus. However,
since 24 secs. have elapsed, the trace is not likely to be
very strong énd the last remote association should be
correspondingly weak. Similarly, for all other items in
the list, each item serves as a stimulus, resulting in a
stimulus trace of diminishing intensity.

The second factor assumed to affect the strength

of remote assoclations is the number of additional responses
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occurring while a trace is éctive. - For remote assbciations
of any glven degree, the strength‘of'that asSociation wiii
increase from the beglinning of the list to the end of the
list, that is, X-2 < 1-3 < 2-4, etc. In this manner, not
only the number of associations at each point in the 1ist,
but also the strength of each remote association was
considered; |

On the basis of the above assumptions, Bugelski
calculated weighted frequencies to prévide a theoretical
curve which showed the greatest effect of the remote
assocliations occurring just béyond the middle of the 1ist.
Hypothetical strengths of remote associétions assumed to
be established during the acquisition of an eight-item list
are represented in Table 2. Each of_the remote associations
appropriate to an eight-item list according to Hull's (1935)
conceptualization appears in Table 2 in columns labelled
(a). The value of each remote association according to
Bugelskl's analysis 1is shown in column (b). An increment
of one uhit of associative strength with each successive
decrease in degree of remoteness is added, starting with
the assoclation between the first stimulus and the last
response, Progressively higher values are assigned to the

assoclations of the same degree of remoteness. That is,



Table 2

Hypothetical Strength of Remote Associations
Assumed to be Established During The
Acquisition of an 8-item Serial List
(Bugelski, 1950)

" Position

X 1 3 n 5 6 7
a b a b a Db a: b a b a b a b
0 X-2 (7) x-3 (6) x-4 (5) x=5 (4) x-6 (3) x-7 (2) x-8 (1)
X-3 (6) x-4 (5) x-5 (4) x~6 (3) x-7 (2) x-8 (1) 1-8 (3)
x-4 (5) x-5 (4) x-6 (3) %-7 (2) x-8 (1) 1-7 (&) 2-8 (5)
x-5 (4) x=6 (3) x-7 (2) x=8 (1) 1-6 (5) 1-8 (3) 3-8 (7)
x-6 (3) x-7 (2) x-8 (1) 1-5 (6) 1-7 (&) 2-7 (6) 48 (9)
x-7 (2) x-8 (1) 1-4 (7) 1-6 (5) 1-8 (3) 2-8 (5) 5-8(11)
-8 (1) 1-3 (8) 1-5 (6) 1-7 (&) 2-6 (7) 3-7 (8) 6-8 (3)
1-4 (7) 1-6 (5) 1-8 (3) 2-7 (6) 3-8 (7)
1-5 (6) 1-7 (&) 2-5 (8) 2-8 (5) 4-7 (10)
1-6 (5) 1-8 (3) 2-6 (7) 3-6 (9) 4=8 (9)
1-7 (&) 2-4 (9) 2~7 (6) 3-7 (8) 5-7 (12)
1-8 (3) 2-5 (8) 2-8 (5) 3-8 (7) 5-8 (1)
2-6 (7) 3~5Q0) 4-6(11)
2-7 (6) 3=6 (9) 4=7 (10)
2-8 (5) 3-7 (8) 4-8 (9)
3-8 (7)
0 7 28 12 54 15 75 16 88 15 90 12 78 7 49
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although the assoclations between étlmulus 1vand'résponse<j
andléﬁimulus 6 and response-8 are both of one degree of
remoteness, Bugelski does not value them equall- He
assumes that when a stimulus trace from stimulus 6 1s._,.
1nitiated, there will be competitibn for associations from
responses 6, 7, and 8. When stimulus 1 is presented, thére
will be competition for associations from all eight
possible responses. Bugelskivstates that it is reasonable:
to infer that associations made in competition with a large
number of others are likely to be iess strong than asscclations
made when there is 1little competition. As there is less
coﬁpetition possible towards the end of the list, he assigns
a higher value to assoclations of the same degree of
remoteness 1if they occur later in the list,

Another phenomenon observed in serial learning,
the error gradient in serial récall, has also been cited
as evidence of remote associations. McGeoch (1936)
found that in the recall of serial 1lists, the items
closest to the correct response which the subject 1is
attempting to emit will be more likely to be the responses
given incorrectly. That is, if the correct response.is "c",
the response of "B" or "D" 1s more likely to occur as an

incorrect response than is a response of "A" or "E". A
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'gradient of incorrect respphses occurs with the largest
number of incorrect responses béing adjacent»tb'the correct
response, tﬁe next largest number being one éosltlon -
removed in both the forward and backward directions, and
cohtinuing in this manner with the number of incorrect
responses decreaéing as é function of distance in the list,
It has been pointed out by Jensen (1962) that
certain serial-learning phenomena, such as the skewed
serlal-position curve, have been explained in terms of
stimulus-response connections. These connections have been
considered in terms of their relative strengths as affected
by the interactions of excitatory and inhibitory processes
éssumed to accrue during learning or by response competition
or interfererice between items resulting from stimulus
generalization or from the formétion of remote associations.
These explanations must be restricted to serial anticipation
learning, where there 1s a consistent temporal sequence of
item presentation. Jensen (1962) conducted several
experiments designed to determine whether the occurrence
of the serial-positlon effect depends upon a temporal
serial presentation of the items or whether the effect is
a more general phenomenon which may also be present when

items are ordered spatially rather than temporally. In the
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first experiment,enine different gecmetric forms were used
as stimuii. These stimull were presented simultaneously.
1h a row, the serlies being predominantly spatial. Subjectsvl
were allowed to sﬁudy the order for fen secs., after which
E scrambled the items and S was required to replicate the
order. The error curve resulting from this task was typical
of serial position curves obtained by temporal serial
presentation of items, although the greater proportion of
errors occurred somewhat beyond the middle position.
Further,‘the curve was less skewed than would be normally
expected,

In the second experiment, Jensen presented nine
geometric stimulil individually. These stimull were always
in one location and always appeared in random order. The
spatial serial arrangement was in the S's respdnse-
alternatives which consisted of a row of nine buttons on
a response panel. The subject's task was to learn, by
trial and error, which button was associated with a
particular stimulus randomly presented on a screen in
front of him. A correct response was reinforced by a
"bong" before the next stiﬁulus item appeared. The
plotted results of the errors incurred for this task

showed a serial-position effect. That is, the buttons on
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‘the ends of the panel were iearned most readily and those
in the middle were learned with the greatest difficulty.
Jensen noted that tnis curve was_produCed by a non-serial
presentation of the stimuli and a spatial serial arrangement
of the response alternatives. He concluded that the
essential features of the serlal-position curve emerge undér
conditions other than the learning of a temporal seqQuence of
item presentation by the method of serial'anticipation.'
The theory of remote associations based on the stimulus
trace notion cannot be used as an explanation of these
results., |

| Recently, other theorists have begun to assess the
validity of the notion of remote associations. Slamecka
(1964) reviewed the previous studies relating to what he
refers to as the "doctrine"wof remote associations. On the
basis of a serlies cf derived-list studies, Slamecka
contended that superior performance of a DLy over a
scrambled control list, in which second-list items were
randomly placed in sequence, was due to péttern recognition.
When unfamiliar material was learned, no superiority of
DL1 over a scrambled control was found. In a later derived-
list study, in order to prevent pattern recognition,

Slamecka used a modified DL,y in which 0, 1 or 2 items were
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skipped 1nian 1rregular manner, but wﬁich had an oﬁerall
mean of ohe sk1pped item. He found'no.difference between.
berformance under.this condition and that onra_scrambled '
Qontrol list. Slamecka suggested thaﬁ the remote
"associations concept in 1its original form is of doubtful
validity and offered an alternative conception of seriai
memorization which emphasizes the acquiring_of the items
per se, and then the learning of thelr positions in the
list, rather than the formation of sequential_associations.

Hakes,bJames and Young (1964) designed a derived-
list study to test the generality of the Ebbinghaus
results. They used the serial anticipation method to
investigate first-, second- and third-order derived-list
conditions. The learning of these groups was compared to
that of a control group who learned two unrelated serial
lists. The results indicated no positive transfer but.
suggested that the derived-list paradigms were paradigms
of negative transfer. The results were interpreted as
providing negative evidence for a théofy based upon
assumptions concerning the formation df remote associations
during serial learning.

Bugelski (1964) has questioned Slamecka's

~.eriticism on the grounds that the particular control list
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uéed in Slamecka's studles may not have been sufficiently
differént in terms of dégree of remoteness from the DLy
since 1t was randomly derived. A better precedure might
have been to compare Slamecka's modified'DL1 with
appropriately modified derivéd-lists of higher degreés of
-remofeness. The results of a study conducted by Johnsonl

at the University of British Columbia involving a comparison
of performance on Slamecka's modified DLl with that on |
modified DLs of higher degrees of remoteness confirmed
Slemecka's findings. A DL, condiﬁion which varled on the
order of O, l_or 2 degrees of remoteness, and»a‘DLB
condition which varied on the order of 2, 3, or 4 degrees

of remoteness were compared in terms of trials to criterion
and number of errors over ten trials. The results indicated
no difference between performance on the DLy and the DLj
conditions. Comparison of the two DLs coﬁbined with a
control 1list constructed of items unrelated to those in the
first list revealed a significant difference in favor of the
control Ss. The results of this study undérscore the
suggestion of Hakes and Young (1966) that the Ebbinghaus

theory does not imply positive transfer in the derived-1list

l, Johnson, G.J., "A re-appraisal of the concept of remote
associations in serial learning (Manuscript)
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studles, but that a DL of'ggx degree of remcteneés greater‘
than zero may contain elements whiéh‘ccntrlbute towards
negatiﬁe transfer. bThls_reasoning is pl@usible if one
assumes that the acquisition of a DL greater than zero
regquires "unlearning" of previously formed associations.
Performance would then'be'expected to be influenced to

some extent by the inherent interlist interference in the
DL. Thus fallure to obtailn positive transfer for low-order »
DLs does not, in itself, disconfirm the remote associations
theory. | .

Since the appearance of the above articles, the
concept of remote assoclations has virtually disappeared
from contemporary veral learning literature. Further, not
only the remote associations doctrine itself has been
challenged, but also the chalning concept of serial learning
which implies that the preceding item is the functional
stimulus in serial learning, has been brought into question.

Several studies which have provided a basis for
attack on the chaining conception of seriél learning are
those which have investigated transfer from serial to
paired-associate (PA) learning. It has been reasohed by
Young (1962) that if serial learning consists of the

formation of assocliations between adjacent items in a serial
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list, then positive transfer should be obtained in a
serial/palred-aséociate tranéfer design in which pairs in
the second list are formed from adjacent items in the
- serlal 1list. . That is, if adjacent items of a serlal list
(A=-B~C=D...etc.,) are used to construct individual pairs
(A-B, B=C, C=D,eseetc.) in a déuble functioh paired-
assoclate task - where each item in the original list
serves as both é_stimulus_aﬁd a response - performance on
the transfer task should be better for experimental Ss
than for control Ss who learn a serial list of items un-
related to the paired-associate task. This result, however,
has not generally been the case, Young (1962) 1nvestigated
transfer in a serial/paired-associate paradigm using single -
function lists in which items from the first list serve as
~elther a stimulus or as a response item in the transfer task.
In this experiment the subject learned a serial list of
adjectives and then learned a palred-associate 1list composed
of half experimental pairs constructed from contiguous items
in the original 1list and half control pairs consisting of
unfamiliar items. No positive transfer for the experimental
pairs ﬁas observed.

The duestion of what 1is the functional or effective

stimulus in serilal learning has generated a great deal of
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interest ahd 1nvest1gation.' As eéarly as 1920, Woodworth
and Poffenberger suggested that Ss méy uSé position cues
in serial learning. Others, (e.g. Melton, 1940), recognized
the>role of position identity as é mediator of interlist
intrusions. However, 1t was not until the 1960's that the
rolekbf positional cues in serial learning was actively
investigated. The results of a serial/serlal transfer
study (Young, 1962) sﬁggested that the functional stimulus
in serial learning is the position which the item holds in
the serial list. In this study the experimental groﬁp
learned two serial lists in which alternate items held the
same ordinal position in both the original and second lists,
'The remaining items were randomly arrahgéd in fhe second
list, Thus half of the items held the same position in both
lists and half the items were randomly redistributed into
new positions. A control condition consisting of 1tem§
unrelated to those of the first list was also included. On
the basls of the ordinal position hypocthesis it would be
predicted that the learning of the items which did not change
positions across lists would be facilitated. That is,
Young's arrangement conforms to an A-B, A-B paradigm of
positive transfer with A referring to the same serisal
positions in both lists and B referring to the same item in

the two seriasl lists. Performance on those items which
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changed.poéltions acrossvlists would be expected to show
interference and hence negative transfer, because different
first-iist responses are palred with the same position
stimull in the second 1list, thus creating an A-B, A-Br
paradigm of negative transfer. If the chaining hypothesis
fis considered, all of the second-list items correspond to
an A-B, A-Br paradigm which is one of negative transfer.
In this paradigm no difference between performance on the
sublists would be expected. If the ordlnal bositlon
hypothesis is considered, positive transfer is expected
for those items which did not change position across lists
and negative transfer for those items which did assume
new positions in the second list. Young's data show more
correct responses for the unchanged items than for the
items at re-arranged positions. The control list, in
which all items were new ltems, was learned in fewer trials
than the experimental list., Young suggested that these
results support the ordinal-position hypothesis.

Ebenholtz (1963b) conducted a study which was
similar in design to the one conducted by Young (1962).
The transfer list for one group of §s'conta1ned items hslf
of which were i1tems from the original 1list and which

maintained their original pnoslitions. New items were
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substituted for the remaining half of the transfef list,
The following symbols represent»the arrangemeﬁt of the 1items
in the two lists for one of the two experimenvai xroups:

LlSt l: A, B| C, .D' E, F..O.. etCo
: Llst 2 Kl, B, KZ. D, KB'_F....! etc.

A second experimental group was,designafed a mediation-
control group. 'In the mediation condition, alternate items
on the first 1list were repeated on the transfer iist but
were dlsplaéed at least four positions from their original
list locations. This arrangement can be represented as
follows:

Llst l: A' B' c' D. E. F. G' Hlttetcd
Llst 2: F’ KL"’ H' K5’ J’ Kl’ B, K2.-et0.

Both arrangements represent conditions in which alternate
items represent experimental items. There is a possibility
that S might mediate transfer performance by implicitly
reciting the original list and calling out every other item.
In this way the subject could use his knowledge of the
sequence of first 1list items to recall the experimental
items in the second 1list. If this mediation were in fact
responsible for facilitation of learning of repeated items,
one would expect both groups to learn the repeated items

at equivalent rates. Ebenholtz used a control group, for
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"which all second-~list 1téms wére cbmpletely new, tb permit
an estimate of the positive or negative directions of
transfer; 'The results indicated that cnly those repeated
items which maintained the same position in both lists were
learned at a fate equivalent to non-repeated items.
Ebenholfz concluded that the results provided no evidence
for médiation but that they suppoft the hypothesis that
pbsition cues are an important aspect of serial-learning.
He suggested that the position an item holds in a Serial
" 1ist operates as the functional stimulus in Serial'learning.
Battig, Brown and Schild (1964) pointed out that
the evidence for positional associations has been obtained
predominantly with high-meaningful items (Young, 1959, 1961,
1962), or with shorter lists and slower presentation rates.
(Ebenholtz, 1963). They attempted to evaluate the relative
importance in serial learning of associations between
ad jacent items, associations with serial positions, and of
more complex higher-~order learning processes. Battig,
Brown and Schild cohducted a serial/serial transfer study in
which the second serial 1list included three items from the
first list placed in (a) same-ad jacent, (b) changed-
ad jacent, or (c) same-non-adjacent serial positions. In

order to assess any differential involvement of the three
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processes in different parts of the list, the positions of '
the critical second-list items in the.original.list were
varied systematically;in the second list. The authors
suggésted that there ére complex multiple-item associative
units which develop gradually, with practice, in the middle
positions of a list, whereas initial items are learned by
positional and sequential cues.

Postman and Stark (1967) uéed a serial/paired-
associate task to re-examine the conclusilons concerning the
functional stimulus in serial learning. They analyzed
transfer effects in order to determine the extent to which
1earning‘the transfer task is a function of practice.
Postman and Stark assumed that if serial learning results
in the establlishment of assoclilative links between successive
vitems, there should be substantial positive transfer in the
acquisition of paired-associates which are composed of |
ad jacent items from thé serial list., Positive transfer has
not been found in several studies (e.g. Young, 1961;

Jensen and Rohwer, 1965). Postman and Stark suggested that
low degrees of transfer reflect fallures of performance under
conditions of massive interference inherent in the double-
function paired-associate list due to backward associations

in the PA l1list, rather than the absence of relevant
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associations. Their experiméntal design'waS'formﬁléted to
evaluate transfer effects over a fixed number of trials and
~to determine the effect of information given to Ss aé to the
nature of the transfer task. All Ss learned an eight-item
serial 1ist to a criterion of one perfect recitation. Then
' they were given ten transfer trials on a double-function
paired-associate list, 'There were three conditions of
transfer. One group of Ss learned a paired-assodiate list
composed of pairs. of adjacent items from the serial list.
For another grdup, ﬁhere was no oVerlap between ltems in
the serial and palred-associate lists. In the third
condition, the paired-associate items were formed from non-
ad jacent items of the serial list. Under each condition of
transfer there was an instructed and a non-instructed group.
Subjects in all groups learned three seté of two lists..

For a given subject, the paradigm of transfer remained constant
from one cycle to another, Significant amounts of positive
transfer were found for the Ss in the adjacent-pairing
condition. Negative transfer resulted for the condition in
which the paired-associate ltems were composed of non-

ad jacent items from the serial list, Instructions increased
positive transfer but had no influence on negative transfer.,

The positive transfer increased and negative transfer decreased
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as a function of cycles., 'Postmanrand Sférklinterpreted the
results as supportive of the hypothesis that serial learning
involves the development of sequential associations.

'Shuell and Keppel (1967) replicated a portion of the
Postman and Stark study using different procedures and
materials. All Ss learned a 12-item sérial list to a
criterion of one perfect recitation. Experimental Ss were
then given ten trials on a double-function palred-associate
btask in which the successive elements of the serial list
were preserved. Control §é were given ten trials at the same
task, but the serial and paired-associate'lists were composed
from unrelated sets of adjectives for this group. The method
of 1tem presentation for serial learning was varied. Within
.each condition, the starting point of the serial list remained
the same for half of the Ss on all trials. The startiné
point was varied on each trial for the remaining Ss. After
having learned the serial 1list, all Ss were informed of the
nature of the construction of the double-function list and
of the relatilonship between the serial and palred-associate
lists. The use of the constant starting point for one
condition represented a replication of part of the Postman
and Stark experiment. By varylng serial-position cues fér

the second group, the authors expected to maximize S's use
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of sérial chains, as this procedure was'supposed fo eliminate.
the utilization of cénsistent,serial-positionbcues dﬁriné
learning. The results showed that the experimental groups'
pfoduced positive transfer. .First_trlal analysis 1ndicated
- that positive transfer for the varied-starting-point group
was significantly greater than that for the constant-starting-
point group. The results support the assumption that the
associative strength formed between contiguous items in the
serial list is the critical factor producing the positive
transfer observed on the paired-associate list. Thus Shuell
and Keppel conclude that interitem associétive chains are
developed during serial learning. - |

Jensen and Rohwer (1965) used a serial/paired-
associate paradigm.to obtain‘evidence concerning the relative
strength of sequentlial and positional associations in serial
learning. The amount of transfér from a serial list to two
different conditions of paired-associlate learning was
measured. In one design, subjects learnédba serial 1list,
JA, B, C, D, etc., followed by a doublie-function paired-
assocliate 1list constructed of adjacent items of the serial
list (A-B, B-C, C-D, etc.). Control Ss learned a serial list
which consisted of items unrelated to those of the paired-

assocliate task. This condition was intended to be a test of



26

of the sequential hypothesis. In the second experimental
design, subjecﬁs learned & serial list, A,.B,'C,'D, etce,
followed by a paired-associate task which required them to
assocliate items from the serial 1list with spatial bosltions
in a horizontal rectangle (1-A, 2-B, 3-C, eté.) where each
letter représents the serial-list items and each number
represents a spatial position. When a red dot appeared in

a horizontal rectangle, the subject was required to respond
with the item which had occupied the corresponding drdinal
position in the original 1list. A control group performed

the same transfer task but learned a serial 1list of items
unrelated to the palred-associate task. Jensen and Rohwer |
conceived this design as a test of the ordinal-position
hypothesis. The results of the study indicated that although
there was positive transfer in the first few .trials for

both designs, there was no significant overall transfer from
serial to paired-associate learning for either the positional
or the seguentlal task, Further analysis eof the data showed
that the percentage of transfer was significantly related to
serial position; items at the beginniﬁg and end of the
serial list showed positive transfer, while items in the
middle of the original l1ist showed zero or negative transfer.

Johnson (1972) suggested that any difference in the
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rélative transfer effects yielded by the two types of design
in the Jensen and.Rohwer study may have been . obscured by the
low degree of absolute transfer that was imposed by the rapid
presentation (2:2 sec. rate) of the_transfer lists. Johnson |
replicated pért of the Jensén and Rohwer study using a

4:4 sec. presentation rate. He extended the design by
including negative transfer conditions for both the sequential
task and the positional task. A third design, one of a
sequentiasl/positional type of transfer, was also included in
the study. This fransfer'task combined the sequential aﬁd
positional tasks in order to investigate the possibility

that acquisition of a serial list involves a type df

learning for which the effective stimulus consists of a
combination of positional and sequential cues. If multiple
cues are the effective stimulus, one would expect maximum
transfer for the sequential/positional group relative to the
other two experimental conditions.

The results of the study indicated that relative
positive transfer was significantly greater in the positional
group than in the sequential group. Performance of Ss in the
sequential/positional group was not significantly greater
than that of the Ss in the positional group except on paired-

assocliate items from the middle of the serial list. Johnson
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1nterpreted the results as evidence that positional
associations are a more essential factor in seriai learning
than are sequential aSsoCiatidns, but that interitem
-associations may be included in the functional stimulus
complex for some of the items in the middle of the serial
1ist.

Although it is possible to obtain positive transfer
with instructed subjects in a serial/double-functlon paired;
assoclate task, the interpretation of this finding is not

clear. Young (1968), among others, has suggested that such

transfer reflects the subject's knowledge of positional aspects
of the serial 1list, rather than, or as well aé. any
sequential associations that may have been established. Thus,
while positive transfer in the serial/paired-associate
paradigm is in agreement with the sequential-associations
hypothesis, an urambiguous conclusion as to what constifutes
the effective stimulus in serial learning cannot be made on
the basis of theée studies.

In a recent serial/serial transfer study, Dey (1969)
had subjects practice two serial lists of identical length
in random alternation in order to determine the effects of
interlist serlal-position generalization. Positional
generalization was measured in terms of intralist and inter-

list intrusion errors. A comparison was made of mean
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ffeQuéncies of interlist intrusions betweeﬁ disparate serial
positions and of ihtralist intrusions. The results showed

no significant diffcrence hetween the two types of errors.
Interlist errors were analyzed in terms of identical (or
co-ordinate) serial positions and non-identical (or disparate)
serial positions. It was found that the maximum number of
intruding responses originated from the corresponding serial
position in the other list. Further, the frequency of
intrusions ffom a non-identical serial position in the other
list declined systematically as positional disparity increased
in either a forward or backward direction.: Dey 1nterpfeted
his findings as evidence in support of the hypothesis that
associations develop not only between the items of a rote
series and their serial positions, but also generalize
between positions in invefse proportion to the intervening
distance. The results of Dey'sIStudy are strongly in favor
of the ordinal-position hypothesis.

It 1s evident that there has been a great deal of
interest centred on the question of the functional stimulus
in serial learning. It 1s also obvious that the particular
mechanisms which underlie serial learning bhenomena in

general, and interlist transfer in particular, have not

been determined. The usefulness of both the chaining concept
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aﬁd the ordinal-position hyﬁothesis remains in doubt. The
viability of the remcte associations-concept has.been
questlohed as the bulk of evidence suggests fhat the concept
1s‘1n need of revision 1f it 1s to be a usable entity}

In the past, the remote association investigations
have béen formulated within the framework of a sequential
associations conceptualization. Research has failed to
confirm a number of predictions‘cdncerning_the operation of
remote associations. Jonnson? has suggested that this
.fallure may possibly reflect inadequacies of the chaining.
hypothesis as to the néture of the functional stimulus in
serlal learning, It may be possible to revise the remote
_associations concept in terms of the evidence which
emphasizes the importance of positional cues in serial
learning. If the degree of remoteness of a particular Jteﬁ
in a derived 1list is defined in terms of its ordinal position
in the 1list relative to first-list learning, rather than in
terms of the number of items separating it from the item
which immediately preceded it in the origihal list, then the
previous derived-list studies may-be considered to be

irrelevant to the remote associations issue. By re-defining

2. Johnson, ibid.
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remote associations in this manner it can be hypothesized
that the level of difficulty of a particular'deriﬁéd-list
item is a direct function of the degree of remoteness of
1ts position 1h the derived list relative to the position
it held in the original list. Performance on the derived
list might, then,vbe determined by the average degree of
positional remotenéss of individual items in the list.
Conventional arrangements for derived liéts of first,

second and third orders of remoteness and the degree of

remoteness for each item in terms of interlist positional
relations are shown in Table 3. The average degree of |
remoteness with regard to positional relationships is
similar for the three lists. Therefore, large differences
in amount of transfer for these lists would not be expected.
Further, these values 4o not increase as a 1inear function
of degree of remoteness as it has been traditionally defined.
It can be shown that for a list of any given length, the
degree of remoteness in terms of sequential relations does
not correspond to the average degree of reﬁoteness in terms
of positional relations. Previous studies investigating

the effects of remote associations on serial/serial transfer
have been carried out from the point of view which assumes

sequential chaining in serial learning. The traditional
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VConventional,Arrangements’Represeﬁting Derived Lists

of First, Second and Third Orders of Remoteness and .
Degree of Remoteness for each Item in terms of
Interlist Positional Relations

- :
o]

pL;  TL R® DL, TL R® DLy TL
1-A 1-4 0 1-A 1-A 0 1-A 1-A O
2-G 2-B 1 2-E 2-B 2 2-D 2-B 3
3-B 3-C 2 3-I 3-C 4 3.6 3-C 6
4-H 4D 3 4-B 4D 6 b-J 4D 2
5-C 5-E 4 5-F  5-E 3 5-B  5-E 1
61  6-F 5 6-3 6-F 1 6-E 6-F 4
7-D  7-G 5 7-C 7-G 1 7-H  7-G 4
8-J  8-H 4 8-G 8-H 3 8-K 8-H 1
9-E 9-1 3 9-K 9-1 6 9-C 9-I 2
10-K 10~ 2 10-D 10-J 4 10-F 10-J 6
11-F  11-Kk 1 11-§ 11-K- 2 11-T 11-K 3
12-L __12-L 0 12-L_12-L 0 12-L _12-L 0
Mean degree of
remoteness 2.50 2.67 2.67
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method for deriving lists of varying degrees of remoteﬁess‘

with respect to interlist sequential relations does not

yield systematic differences 1in degree of remoteness as

defined in terms of interlist positional relations. -Thus

it may be argued that the appropriate tests of the effedts‘
of remote associations on serial/serial transfer have not
‘'yet been conducted.

If one is to reconceptualize'serial/serial transfer
from an interlist positional point of view, a novel method
of deriving lists is necessary. Arrangements conforming to
DL4, DL, and DLy , where degree of remoteness is deflned as
the amount of change in ordinai pdsition eacross lists, are
presented 1n Table 4, It can be seen that the differences
among derived lists in ferms of average degree of remoteness
are more pronounced than in lists derived using the traditional
method., _

thnson3 reports a study designed to investigate the
possibility of re-opening the remote assoqiations issue by
comparing performance on transfer tasks where transfer lists
are derived to represent various degrees of remoteness with

respect to interlist positional relations. 1In order to

3. Johnson, 1ibid.



Table 4
Arrangements Conforming to DLy, DLy, and Dly.

Degree of Remoteness 1s Defined as . the Amount
of Change in Ordinal Position Across Lists

DL, DL, DLy, ST

1-B 1-C "1-E 1-A
2-A 2-D | 2-F 2-B
3-D 3-A 3-G 3-C
h-C 4-B ' L-H 4-D
5-F 5-G 5-8 5-E
6-E 6-H ' 6-B 6~F
7-H 7-F 7-C 7-G
8-G 8-E 8-D 8-H
9-J 9-K 9-M | - 9-I
10-I . 10-L 10-N 10-J
11-L 11-I - 11-0 11-K -
12-K 12-3 12-P - 12-L
13-N 13-0 13-I 13-M
ih-M 14-P 145J . 14-N
15-P 15-M 15-K 15-0

16-0 16-N 16-L 16-P
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reduce any possible effects Qf‘pattern'recogniticn.on

- second list perfofmance, a serial/spatial discrimination
design rathef than a serial/serial transfef design was _
used. For different groups of fifth-grade Ss, the order

of arrangements of the items in the transfer task
corresponded to a DLg, DL, DL3 or control paradigm with
‘respect to their arrangement on the serial task. Lists
were derived by the method shown in Table 4. For the
serial task, all Ss were required to reconstruct the order
in which a horizontal array of 12 plastic animals was
presented. The entire stimulus array was exposed for 20
seconds on each trial and then items were scrambled and re-
presented to S with instructions to duplicate the original
order. This procedure was repeated until the subject was
able to achleve two succeésive errorless reproductions of
the sequence. Upon reaching criterion, Ss were administered
one éf three spatial tasks. For this task, 12 cardboard cups,
each of which covered one of the items used in the serial
task, were presented in a row before each S in each of the
DL conditions. Subjects were asked to learn which cup
contained each of the 12 animals., They'wereAgiven five
'secqnds in which to give a response for each cup before it

was raiséd_to expose the appropriate item for one second.
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Each S was given filve trials at the task. For control Ss,
the method of presentation was the same, but thelitems in'
the épétial task were differenf'from those used in the
serial task. For the DL, condition, the objects were
placed in the same position as they held in the serial
task. The DL and DLy items were displaced from the
positions held in the serial task by one and three positions
respectively. | |
Data were scoréd in terms of the total number of
errors on the transfer task. Significant positive transfer
was found for the DLy condition and significant negative
transfer was indicated for the DL3 condition. The performances
of the control group and the DLl group were approximately
equal. All comparisons among the three derived-list
conditions were significant.v Johnson interpréted the
results as support for the hypothesis that DL performance
is a decreasing function of degree of remoteness as defined
by intertask ordinal position relations.
Another study reported by Johnsoﬁu used a serial/
serial transfer paradigm. Adult Ss learned a 1l6-item
serial list (composed of common adjectives) under a
standard serial anticipation procedure. From a 1l6-item

transfer list, first-list arrangements were derived in terms

4, Johnson, ibid.
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in terms of interlist positional relations. These
arrangements represehted DLs of 1, 4, or 8 degrees of
remoteness. Half of the words on the transfer task -

those designated as experimental items - wére carried over
from the first 1ist and were. placed in positions appropriate
to’each derived-list condition, The remaining adjectives =
the control items - were new to the subject; that is, they
had not appeared in the first 1ist. For each derived-list
condition there were two groups of subjects. For one group,
experimental items occupied even positions in the list, and
control items occupied ggg positions. for»the second group,
this relationship was reversed. A control group learned a
first 1list in which all items were unrelated to those used
in the transfer task. Da?a were scored in terms of the
‘number of errors over ten trials., Intralist comparisons

of experimental and control 1tems éhowed‘pbsitive transfer
for items representing a DL paradigm and negative transfer
for items representing DLL and DLg paradigms. Performance
on control ltems did not differ across derived-1list
conditions. Performance in the DLy was significantly better
than performance in DL4 or DLg for the experimental items.
Performance on experimental items in the DLy was not
significantly different'frdm_that on experimental items

'in DLg. Compared to the performance of the control Ss,



38

all three DL groups showed significant'négative tfansfer'
on both experimental and controi items. Wﬁth-the exception
of the lack of.differences between-performance on the
experimental items in DLy vs DLg, the results are in
agreement ﬁith a modified remote associations analysis of
serial/serial transfer effects,

The heretofore rather puzzling finding of Young,
Hakes and Hicks (1965) may be expléined by using the
suggested modification of the remote associations concépt.
Positive transfer was found for an eight-item DLy list
derived in the conventional manner. However, performance
on either a 12-item or 16-item DLy 1ist reflected negative
transfer. Calculation of the average degree of remoteness
in terms of interlist positional relations for a traditionally
derived 8~item DLy is 1.50. For a 12-item list, the |
average degree of remoteness 1é 2.50., For a DL1 of 1l6-items,
traditionally derived, the average degree of positional
remoteness 1is 5.00. It can therefore be seen that as the
list length increaées, the average degree of positional
remoteness increases and thus an increase in the amount of
negative transfer would be expected.

Slamecka's fallure to find differential transfer

effects in the traditionally derived DLl and ‘his modified
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DLy; are to be expected in view of the present considerations,

The~average degree of positional change 1n_his DLl-and
modified DLl conditions 1s identical, therefore no difference
in»transfer would be predicted.. _

If lists are derived so that for a DLy condition,
the degree of positional remoteness of each item is one, that
for each item in a DLé is two, and that for each item in a
DLh is four, and if fransfer 1s a function of positional
change, a difference in amount of transfer across conditions
should be observed. | o

The present experiment was designed to test the
above predictions using a serial/serial transfer design.
Lists were derived so as to equalize the degree of interlist
positional remoteness for‘each item in a given list. That
is, all items in the DLy conditlon were of one degree of
remoteness; 1items in the DL, group were of two degrees of
remoteness; ‘while items in the DLy condition maintained
four degrees of'remoteness. ‘'The method of construction
of these lists 1s shown in Table 4., An instruction variable
was included in the study. That is, some Ss were informed
as to the manner in which the items were arranged in the
second list relative to first-list positions. Subjecﬁs

Informed as to the interlist positional relationships were
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e#pected to show greater amounts df.positive transfer
than those Ss who were not 1nétructed as to the positional
relationship'of thé ltems across lists.

‘Method - .

Sub]écﬁs;v Sixteen volunteer Ss served in each of
eight groups. Ss were male and femaie graduate students |
and senior undergraduate students at the University of
British Columbla. All §s‘were najve to the task. Thé
assignment of Ss was carried out in blocks of eight with
one subject per block being randomly assigned to a glven
group, Within each of.the blocké, assignment followed a
different‘predetermined randon ordering of ﬁhe eight |
conditions. All Ss served individually.

Materialé and Design. A different set of materials

was used for each of two replications. From each set of
material four serial lists were constructed - a transfer
1list and three different first lists. These lists were
composed of 16 two-syllable ad jectives. For a given
replication, the transfer list was the same for all Ss,
with first-list items being arranged so as to provide for
four experimental condltions. There Were four conditions
6f transfer defined by the relationship between the first

serial 1list and the transfer list. In condition DLy, the
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transfer list cohsisted of tﬁellé items from the first
list‘placed either one position before or one poéition
after the one held by the 1tem in the first list. Tﬁat

is, if items of the serial list were represented by.

B, A, D, C,...etc., then the transfer list would be
constructed of items in the order of A, B, C, D,...etc.

In conditlion DLy, the transfer list consisted of the
appropriate 16 items from the first list arranged so that
each item was displaced two positions. Thus, if the first
serial 1list is represented C, D, A, B, G, H, E, F,.c.etc,,
the transfer order becomes.A, B, C, D, E, F, G, Hyeeeetc.
Similarly, DL, items were arranged so that the transfer
items appeared either four positions earlier or four
positions later than they did in the.first list. That is,
if the first list is represented E, F, G, H, A, B, C, D,e0e
etc., the transfer list for the DL, is A, B, C, D, E, F; G,
H,...etc. ‘

Half of the experimental subjects were instructed
as to the nature of the relationship between the serial
list and the transfer task. The remaining Ss were not
given information pertinent to the construction of the
transfer list., Subjects in the control condition learned

both transfer lists - one as first-list learning and the
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oﬁher as the transfer task., Half of the control §é learnéd.
Transfer List A followed by Transfer List B, while the
other half reversed the procedure. The decisn ~f the serial
lists is shown in Table 5.

| The adjectives used in constructing the lists were
taken from Hagen (1949) and from Melton (1940). All items
were selected and arranged so as to minimize meaningful and -
formal similarity both within and across the two lists. Items
were presented on a Laféyette memory drum.,

Procedure. The serial lists were presented at a

3-sec. rate With a 6-sec. intertrial interval., Learning
of all lists was by the anticipation method. 1In all
conditions, Ss were required to attain a criterion of two
consecutlve perfect recitations on the first serial list.
Following first-list learning, all Ss were
immediately administered the tfansfer task, Those Ss in
the "1nstructed" experimental groups were informed that the
words would be the same as those in the list they had just
learned. The instructed Ss were also given information as
to the number of positions each word would be changed in the
second list relative to its position in the first list,
Control Ss and non-instructed Ss were told only that they

would now learn a second list of words. Eleven trials at
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Serial Lists for DLy, DLp, DLy, and Control Conditlions

DLy
A
Handy
Exact
Timid
Joyous
Yellow
Sudden
Little
Quiet
Vocal
Yearly
Outer
Ready
Frozen
Adept
Bored

Kindly

B
Upper
Secret
Glant
Legal
Overt
Woven
Basic
Pious
Daring
Funny
Tired
Inner
Erect
Me jor
Aware

Naive

DL,

A
Joyous
Timid
Exact
Handy
Quiet
Little
Sudden
Yellow
Ready
Outer
Yearly
Vocal
Kindly
Bored
Adept

Frozen

B
Legal
Giant
Secret
Upber
Pious
Basle
Woven
Overt
Inner
Tiréd
Funny
Daring
Naive
Aware
Major

Erect

'DLQ
A

- Sudden

Yellow
Quiet
Little
Exact
Handy
Joyous
Timid
Adept
Frozen
Kindly
Bored
Yearly
Vocal
Ready

Outer

B
Woven
Overt
Pious
Basic
Secret
Uppér
Legal
Giant
Major
Erect
Naive
Aware
Funny
Daring
Inner

Tired

A
Exact
Handy
Joyous
Timid
Sudden
Yellow

Quiet

Little

Yearly
Vocal
Ready
Outer
Adept
Frozen
Kindly

Bored

- TRANSFER LIST

B - .

Secrét

Upper

Legal
Giant
Woven
Overt
Pious
Basic
Funny
Daring
Inner
Tired
Ma jor
Erect
Naive

Awsre
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the'transfér‘task were glven to each S with ﬁo response
being required for the first presentation of the list,
Data were compiled over ten transfer trials.-.Upon completipn
of the tranéfer task, all experimental Ss were given a
mimeographed sheet which showed the.first list appropriate
to the condition represented by a column of letters, |
A, B, C, Dyeee M, N, O, P. Subjects were asked to réproduce
the new order of the items as they appeared in the transfer
task. Subjects were given two minutes to complete this
task. The total number of errors was 6alculated for each
subject.
Results

Comparison of the four groups (collapsed across
vreplicationé) in terms of trials to critefion on the first
list was used as a meané of assessing possible differences
in initial ability. The overall mean number of trials.to
criterion was 10.82. The range was 10.17 to 11.47.
Analysis of varliance indicated no significant differences
among conditions, F(3, 124)<1,

Early transfer effects. Performance on the

transfer task was examined in terms of the number of
errors on the first transfer trial. The mean numbers of

errors during the first transfer trial for the instructed
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subjects in the first-, secohde and fourth-order derived
"lists were, respectively, 7.51, 9.75 and 5.43., The mean
numbers of eriors for the non-instructed §s.for the first
transfer trial in the DL;, DLZ and'DLq groups were,
respectively, 10.48, 11.03 and 8.43, The mean number of
first-trial errors for the control Ss was 12,26,

The mean numbers of first-trial errors for the
instructed Ss énd the non-instructed Ss, collapsed over
all DLs, were, respectively, 7,56 and 9.98. Analysis of
variance indicated that the effect was significant
(F=20.07, df=1, 121; p<.01). The mean numbers of first
trial errors for Ss in the DLy, DL, and DLy and control
groups were, respectively, 8.99, 10.29, 6.93 and 12.25.
Analysls of variance indicated a significant differenée
among groups (F=21.29, df;B, 121; p<.01). The interactive
effects of the Instructions and Conditions factors were
not significant. (F=1.16, df=2, 121). Pairwise comparisons
among the four conditions based on Newman-Keuls' procedure
indicated significant differences (p<.0l) between the DLj

and DLz tasks and between the DLy and DL, tasks. Both the

DL1 and DLy conditions were found to be significantly

different from the control condition (p<.0l). The DL; vs

DL}, comparison did not approach significance,
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Overall transfer effects. Performance on the

transfer task was examined in terms of numbef of errors

over ten transfer trials. The mean‘numbers of errors ovef
ten trials fdf.the inStrﬁctéd §s in the first-, seceond-

and fdurth-order derived lists were, respecfively, 23.69,
33.50 and 18.20. The mean numbers of errors o?er ten trials
for the non-instructed Ss weré, respectively, 38.44, h8.00
and 41.56. The mean number of errors for the control group
was 50.#1.

The mean numbers of errors for the ten transfer
trials (collapsed over DL conditions) were-25.13 for the
instructed Ss and 42.66 for the non-instructed Ss. Analysis
of variance indicated that this difference was significant
(F=18.46, df=1, 121; p<.01l). The mean numbers of errors for
S8s in the DLy, DLz and DL4 and control groups were,
respectively, 31.07, 40.75, 29.88 and 50.39. ‘Analysis of
variance indicated signifibant differences among conditions
(FP=15.27, df=3, 121, p<.01l). The interactive effects of the
Instructions and Conditions factors were not significant
(F=.02, df=3, 121). Multiple comparisoﬁs among the four
conditions according to Newman-Keuls' procedure indicated
significant differences (p.<0l) between the DLy and DLp

conditions and between the DLu and DLZ cohditions. Both
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‘the DL) and DL, conditions differed Significéntly‘from the
control group. (p<.01l). The DL, vs DLy coﬁparison did not
approach significance. ?erformance curves for the three
DL conditions (collapsed»over levels of fhe'instructions
variable) and the control group‘are presented in Flgure 1
in terms of number of errors‘at each position over ten
transfer trials.

|  The pattern recognition task responses were scored
in terms of the number of errdrs at each position for each
subject. The mean numbers of errors for the 1hstructed Ss
in the first-, second- and fourth-order derived lists were,
respectively, 1.63, 4.25 and 2.89. The mean numbers of
errors for the non-instructed Ss in the DL, DLé and DLy
groups were, respectively, 8.75, 14.81 and 9.94. Thé mean
numbers of errors for the instructed and non-instructed Ss,
collapsed over the three experimental conditions, were 2.92
and 11.16 respectively., Analysis of variance indicated that
this difference was significant (F=71.61, df=1, 90; p<.01).
The mean numbers of errors for Ss in the DLy, DL, and DL,
groups were, réspectively, 5.19, 9.54 and 6.44, Analysis
of variance indicated a significant difference among conditions
(F=7.04, df=2, 905 p<.01). The Conditions by Instructions

" interaction was noﬁ significant (F=1.41, 4f=2, 90). Pairwise



MERN  NUMBER OF ERRORS

5.00

L.,oo0

3.00

1.00

48

DL1 O—0O—¢
DL, A A8
DLy, o—o—eo| A A

CONTROL A—p-—2

.00

&

A QO
o
O

1 2 3 4 T_678 9 1011 12 13 14 15 16
Serial Position

Fig. 1. Mean number of errors at each position
over ten transfer trials



49

comparisons with the'Newman—Keﬁls test indicated slgnificant-.v
differences (p<261) between the DL, and.DLZ'COnditions and
between the DLu and DL, cbnditions. The difference betwéen
the DLl and DL) tasks did not approach Sigpifiéance.
| Discussion

The results of the present_study indicate that
positive transfer in the DLi and DL4 groﬁps, when compared
tc the control group, 1is obtalned in thé serial/serial
paradigm. The DL2 performance was slightly superior to
performance by control Ss, but this differénce does not
approach significance. There is no indication in the data
of negative transfer in either the instructed or the non-
instructed condition.
| The results of the present étudy cannot be
adequately interpreted from either a sequential association
- or ordinal position point of view. The chaining hypothesis
cannot be used to account for the difference between the
DLl and the DL, conditions. The finding that performance on
the DL) list was significantly better than that on the DL,
list is in accordance with a sequential association
interpretation since, in the DL, condition; there are twice
as many sequential associations carried over from first-

list learning to the transfer task, as there are in the DL2
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conditlén. Howevér, ifvthe preceding-item is thg effectivé
stimﬁlus in serial learning, then DL; performance should be
greatly superlor»tb DLy performance, as_there are four
times'as many sequential associafions méintained across
»tasks for DLu than for DLl. The data, however, 1lndicate
no significant difference between the DL1 and DLy conditiégs.

Neither can the results be considered as stroﬁé .
support for the ordinal position hypothesis. The‘superior
performance of the DLl subjects, compared with the performance
of the DL2 subjects, is in agreement with this view. That
is, the DLl items were displaced one position in the transfer
task relative to first-list learning, whiie items 15 the
DLy condition were removed two positions relative to the
first-1list learning. However, the superior performance of
Ss in the DLj, condition (for which items were displaced four
positions in the transfer task relative to first-list
‘learning) over the perforﬁance of Ss in the DL condition -
(for which items were displaced two positions in the transfer
task relative to first-list learning), cannot be adequately
interpreted from an ordinal position standpoint.

In an unpublished dissertstion, Shiryon (1965)
reported a study in which second-grade Ss learned three

serial lists of common pictures. One group, Ey1, learned a
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_IISt'symbéliéed A-B-C»D—I-ZAB-Q. and . then a list Symbdlized
5-6-7-8-E-F-G-H.' A second group, Ez, 1eérnéd a list symbolized |
1-2-3-4-A-B-C-D followed by a 1list E-F-G-H-5-6-7-8. Both
groups then learned a third list, A-B-C-D-E-F-G-H, A control
group learned two unrelated serial lists and then learned .

the A-B-C-b-E-F-G-H list common to'the othervtwo groups.,
The»?ositions of items in the first two lists were consistent
with their positions in the subsequent test 1ist for group El,
- but were not consistent for group E>. The ordinal-position
hypothesis would lead to the prediction thét,'since Ey items
retain the same serlal positions, positivé transfer shoﬁld
occur for this group. As the Ejp 1temé change serial positions,
negative transfer should result, The chaining hypothesis
implies no difference between groups, since the same number

of appropriate associatiohs may be assumed to be formed

between items in each condition. On the basis of the

- chaining hypothesis, superior performance of both E1 and Ep,

as compared to the control group, would be predicted.
Shiryon's results were in.agreement with the chaining
hypothesis. However, Young (1968) points out that there may
be another, equally plausible, 1nterpretation of these
results. Jensen (1962) suggested that serial learning

involves a process of response integration. That is, the
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1£ems in a 11s£ are given some particuiar sequence by the
subjéot without each 1tem's béing_excluSively‘dependent
upon a specific eliciting stimulué §r cue, Slamecka (196%4)
suggested that serial items are fixed in their relative
positions in the 1list by means of being associaﬁed with a
subject-generated sequential or spatial symbol (such as
first, second, etc.) rather than through being associated
with each other. Young states that both the Jensen and
Slamecka hypotheses may be distinguished from the ordinal-
position hypothesis by ﬁoting that it is the relative
ordinal positibn which 1s stressed in thelr analyses.
Young suggests that the position hypothesis could be used
to interpret Shiryon's data if it 1s assumed that the
relative, rather than the absolute, position of the iﬁem
in the serial list is the functional stimulus,

Positional associations may be assumed to be the
basis of the transfer effects observed in the present
study if one assumes that.§'s knowledge of absolute
positions of the 1ltems during first-1list learning may be
used during the transfer task when relative position is
the appropriate cue. The fact that subjects may have
learned the appropriate ordinal position of the items in

the first l1list and transferred this knowledge to the second
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taSklis most evident in the data for thg DLu cohdition., The
data for this coﬁdition (see Fig. 1) show more errors at
positions 5, 9 and 13, end fewer errors_at-the_remaining
- positions than would be expected ‘Af thelitems were not in
contiguous clusters. Although DLj items were displaced
four positions relative to the first list in térms of
absolute position, items were transferred in blocks of
four with only four ofvthe 16 items occupying a‘different
relative position on the transfer task. It may be that the
items at positions 5, 9 and 13 are the only items which the
subject has to "re-learn" in the DLy, transfer condition.
Once he'has learned the new positions of these four items,
the remaining items in each sublist follow in the same
relative positions as they held in the first list, Thus
the subject might somehow'viéw the transfer task as
consisting of four, more or leés‘distinct, blocks, or
four small serial lists, where the relative ordinal
positions for items within each block are maintained across
lists, |

One interpretation of the results of the patterﬁ
recognition task 1is that the transfer-list pattern 1is more

easily recognized when successive pairé.of items change

positions (DLl) or when blotks of four items change
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positions (DLy), The superiOrity of DLy performance over.
the DLg-performaﬁce might also reflect §'s knowledge of the
relative position as'#ell as the absolute poéition of items.
It seems to be easler for the subject‘to'replicate the
pattern if every pair of items is réversed (DLl) or if the
items are rearranged in falrly large clusters (DLQ).

The effects of the instructions variasble were not
found t6 be differential among conditions. However, on the
basis of the present study.vit can be concluded_that
instructions is an important variable which can increase
the amount of positive trénsfer in serialvlearning regardless
of list difficulty. This finding may also be in agreement
with the relatife position hypothesis if one assumes that
the instructions might have helped’§ to articulate the
absolute position cues 1n.f1rst-list learning and thus
facilitate the use of his knowiedge of the relative positions
of the items in the transfer task. |

It may therefore be concluded.thét the results of
the present study are not compatible with either the
sequential or the ordinal-position hypothesis of serial
learning, but may be interpreted as providing evidence
supporting a relative ordinal-position hypothesis. However,

it would appear that the serial/serial transfer paradigm
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1§ not an adeduate one to test implications of the ordinal-
position hypothesis. One possible suggéstion,might be to
re-design the study using‘a serial/spatial ﬁransfer task

so that the temporal order of second-lisi items 1is varied
from trial to trial, thus reducing.the possibility that

. the subject recognizes entire blocks of items carfied '

" over from first-list learning to the transfer task,
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