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ABSTRACT

Thls study investigated the effects of two variables
within a transfer of tralning paradigm. The findings of
this research are interpreted with a view to assessing
Osgood '8 theory of transfer for Paradigm B, which predicts
that the more nearly similar are two responses, the less
would be the interference in learning. The two variables,
Meaningful Simlilarity relations and amount of orlginal list
practice, were introduced in a transfer paradlgm, Paradigm
B, where the responses of two lists are varied and the
stimuli are the same, l.e., Original list (OL): S1--Ry3
Transfer 1list (TL): Sj--Ros The stimull were letter pailrs,

and the responses, adj)ectives, €.8¢, 0L: Weko--soft, TL:

WeKe=~relaxed.

Three levels of Meaningful Similarlty relations between
responses, similar (S), neutral or unrelated (N), and opposed
(0) were presenteds Each OL and TL list consisted of 15 items,
5 88, 5 Ns, and 5 Qs all counterbalanced and mlxed at random;
thus, for the Meaningful Similarity variable, each subject was
his own control. Each § learned, by the antlclipation method,
an OL to elther & ILow or High Practice crlterlon, and then a
TL. There were 36 Ss in the Low Practice group and 36 in the
High. All Ss were University of Hawall students. Three depend-
ent variables were scored on the TL trials: (1) (a) number of
trials for each item to be obtained correct onca, and (Db)
number of trials for each item to be obtained correct twice,

(2) latency of correct responses, and (3) Intrusions and blanks,
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The statlstical analyses performed on the data of the

trials with the transfer 1list (TL) indicated no significant
differences for any of the dependent variables with respect
to Meaningful Simllarity, %i.e., significant differences
between S, N, and 0 were not found with regard to trials-to=
eriterion, latency, or intrusions., Significant differences,
however, were found on the TL trials between the Low and High
practice groups wlth respect to some of the intrusion and
blank measures,

An analysls was made to determine whether those items
coded for the S, N, and 0 relations had been differentlially
learned on the OL trlals. The finding of a non=-significant
Meaningful Similarity effect indlcates that it is not likely
that the findings of this study are blased as a result of
initiel inequlties with respect to ease of learning on the
original 1list,

0Osgood has theorized that the more nearly simllar are
two responses, the less would be the interference in a
Paradlgm B transfer situation. He predlcts an S N O order,
where the S relation between responses (the most similar)
results in the least amount of interference and the 0 relation
(the least similar) results in the most amount of interfer-
ence, 1.e., S<N €O interference, The results obtained in the
present investigatlion, S N 0,differences not significant, do

not support Osgood's theory.



CHAPTER I
MEANINGFUL SIMILARITY, PRACTICE,
AND THE TRANSFER OF TRAINING

In an attempt to bind together a wvast arréy of
seemingly conflictling evidence with respect to transfer
and retroactlion phenomena into a coherent and integrated
whole, Osgood (1946, 1949) analyzed the various materials
and paradigms which previous investigations had employed.
This endeavor culminated in the postulation of three
empirical laws (0sgood, 1949), all based on the hypothetical
role of the meaningful simllarity varlable in human learning.
These laws were then incorporated in a three dimensional
diagram which Osgood called the "transfer and retroaction
surface." Both the laws and the surface were meant to
account for the effects of previous learning in successlve
learning sessions, where the locus of similaritlies between
stimulus members, response members, or both, 1s specifiable,

Focusing thus on speciflable stimulus and response
components of palred-associates, three basic transfer para-

digms were generated. These paradigms are shown in Fig. l.

Insert Fige. 1 about here

Transfer paradigm A is that in which stimulus members are
varied from 1list to list while the responses are kept

ldentical., Paradigm B is that in which responses are variled
but the stimulus members are held identical. C 1is the
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Transfer Paradigms

Paradigm Original Transfer Variation
Learning Learning

Paradigm A Sl--N1 82--Rl Stimull

Example lucky--vete. formal--vet,.

Paradigm B Sl--Rl sl--R2 Responses

Example Vete--elated Vete~-high

Paradigm C Sl---R1 sa--R2 Both stimull

and responses

Example goft--elated relaxed--hlgh

Fig. 1. Paradigms indlcating the locus of variation

among successively practiced materials. (After Osgood, 1949).



paradigm ln which both stimulus and response members are
simultaneously varied.

This differentiation of various transfer paradignms,
particularly B and G, led Osgood to a resolutlon of a major
controversy which concerns the efiects of similarity in the
area of transfer and retroaction. In this controversy, one
group of investigators maintained that "the greater the
similarity, the greater the interference" (McGeoch, 1942,
and others), A second group held just the reverse, "that
increasing similarity (approaching identity) leads to de-
creasing interference" (Robinson, 1927, and others). Both
vliews were supported by conslderable experimental work.
Osgood's resolution of this controversy was based on an
analysls of the experimental paradlgms used in those studiles.
From hls analysis Osgood concluded that the two opposing
groups had been using two different paradigms and it was due
tb thelr using different paradigms that varylng results had
been obtained. The Robinson group had been using paradigm
B, and the McGeoch group, paradigm C. Osgood went on to
formulate three laws which would incorporate the findings of
these and other lnvestigators. A brief discussion concerning
the paradigms, 0sgood's laws, and relevant literature follows.

Paradigm A: stimull varied and responses identical,

This paradigm, is, in effect, a symbolic statement of stimulus

generallzation. Consequently, some facllitation from the
original learning (0L) might be expected. Transfer and retro-

actlion studies have generally revealed such facilitation,



Hovland (1937), for example, conditioned a galvanic skin
response to a tone of a certain frequency (0L: S1--R1l) and
then presented a different test tone (TL: 8S2--Rl). The
extent to which the same response is made to the new stimulus
is measured. Hovland found that the greater the similarity
between practlice and test stimull, the greater the amount of
positive transfer. Similar results were found by Hamilton
(1943) in a retroaction study. She arranged three degrees

of stimulus similarity--identical, similar, and neutral--to
be associated wlth the same response in lists of palred-
assoclates. Geometric forms were used as stimull, and non-
sense syllables as responses. PFaclllitation was found to
decrease as similarity among the stimulus members decreased;
zero transfer was obtained with the neutral stimull. In view
of the above and similar findings, Osgood (1949) formulated
the law that, "where stimuli are varied and responses are
functionally identical, positive transfer and retroactive
facllitation are obtained, the magnitude of both increasing
as the similarity among the stimulus members increases."

The findings of a later study by Bugelskl and Cadwallader

(1956) also support this generalization. This law has not
been disputed,

Paradigm B: responses varied, stimuli 1ldentical. This
sltuation has been found to produce an 1nterference effect in
many experiments, e.gZ., Bruce (1933), Gibson (1941),
Underwood (1945), and Osgood (1946). However, the degree of

interference appears to be inversely related to the degree of
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similarity between the original and new responsese. In the
Osgood (1946) experiment the original learning of a set

of paired letters and meaningful adjectives such as c.m.~-
elated was followed by one of three types of response

relation, gimilar, neutral and opposed. It was found that

although interference (as measured by latency of correct
response) was obtained under all conditions, 1t was signif-
licantly less for the similar response relations group.
Osgood (1949) expresses thils view in his law for this para-
digm, "where stimuli are functionally identical and responses
are varied, negative transfer and retroactive interference
are obtalned, the magnitude of both decreasing as similarity
between the responses increases,"

Bugelskl and Cadwallader (1956) reported an interesting

reversal of this lawe. Neutral and simlilar relations showed

more interference than oppoged relations. Underwood (Cofer
and Musgrave, 1963) has criticized the Bugelskl and Cadwallader
study on the grounds that visual forms, not verbal units, were
employed as stimulus materlial. Hence, the possibility that

the laws which govern the acquisition of tasks in which forms
are stimulil may be different from those which govern the acqui-
sition of a task in which verbal units are the stimull. A
recent study by Wimer (1964) similarly suggests that opposed
responses show less interference than similar responses., Wimer,
however, falled to obtain a statistically significant difference
between any pair of the similarity conditlons. On the other

hand, Dallett (1962) found that performance was better with
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8imilar than dissimilar responses, a finding which supports

Osgood and contrazdicts the position of Bugelskl & Cadwallader,
and Wimer. However, Dallett, like Wimer, falled to obtain a
statistically significant difference between the two similar-
1ty conditions used in the study. A summary table of the
findings of these investigations, including Osgood's, 1is

presented as Table 1,

Insert Table 1 about here

Paradigm O: both stimull and responses simultaneously

varied. Similarities here are between items having the same
serial poslition on successive lists, l.e., stimulus and
response simlilaritles are simultaneously varied through the
same degrees., Each ltem serves simultaneously as a response
to the preceding item and a2 stimulus for the succeeding item,
This paradigm was used extensively by the McGeoch groupe
McGeoch and McDonald (1931) and Johnson (1933) employed
this paradigm in a retroaction situation with meaningful
materlals and found retroactive interference to increase with
degree of similarity. Melton and Von Iackum (1941) report—
similar findings for nonsense syllables., McGeogh and McGeoch
(1937), Johnson (1933) and Gibson (1941) fouﬁd the same result
to hold for a transfer paradigm. Osgood's law for Paradigm C
states, "when both stimulus and response members are simul-
taneously varied, negative transfer and retroactive interference

are obtailned, the magnltude of both increasing as the stimulus



Table l

5a

Some Experimental Flndings in Transfer and Retroaction

regarding Meaningful Similarity Relations in Osgood's

Investigator

Paradigm B.

Findings®

Predicted by Osgood Iow...I S ¥ O A..High

Osgood (1946

' b
Osgood (1948)
Bugelski and
Cadwallader (1956)
c
Dallett (1962)

Wimer (1964)

IOWeeeeoS N OeeeeHigh

———

FasteeseS eeseSlOW
High....S QeeeeaslOowW
FasteeseS OeeeeoeSlow
HighoooeI O XN Se.low

High....§;§.o....bow

IoWweesol A O S Nooﬂigh

Dependent Varliable
Interference
No. trials to

criterion

Latency of responses

No. correct responses
Iatency of correct
responses

No. correct words

recalled

No. correct
anticipations

No. trisls to
criterion

Note.-~Those relations which are underscored by a common

line are not significantly different from ome another, whille
those relations which are not underscored by a common line are

significantly different from one another.

aDegrees of meaningful similarity relations between

responsess

b

I = ldentlcal, S = simllar, N = neutral, 0 = opposed,
and A = antonymous,

A neutral response condition was not included in the study.

CAn opposed response condition was not included in the study.
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similarity increases" (0Osgood, 1949). Wimer (1964) reports
contrary findings with respect to this law, but since he
falled to obtain significant differences between any of the
similarity conditlons hils findings are merely suggestive.

In addition to the above three laws, Osgood (1946, 1948)
has outlined a speclial form of reciprocal inhibltion which he
‘presumes to be operating with regard to meaningfully opposed
responses in the transfer situation. Osgood (1946) states,
"that simultaneous with every increment of excitatory tend-
ency, an equal inhibitory tendency is generated for that
stlmulus not to evoke the directly opposlite meaning reaction.”
Thus, the meaningful similarity continuum according to Osgood

would range in order from identlecal, similar, and neutral to

opposed or antagonistlce The direct implication with respect

to transfer under the conditions of paradigm B (stimull iden-
tical, responses varied) would be that responses in an opposed

relationship (elated: low) should produce even more interfer-

ence than those responses in the neutral relationship. (Di-

rectly antagonistic responses, e.g. high-low, hard-soft, are

difficult to work with experimentally because they usually
have strong assoclative relations.) Evidence supporting
Osgood's notion of response antagonism, or of his law regarding
paradigm B 1s inconclusive.

Relatively few studies have been carried out with respect
to transfer problems since Osgood's original formulatioms. It
is evident from a brief study of the findings in Table 1 that

more research 1s necessary before a consldered evaluation
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concerning the validity of Osgood's formulations can be made.
In particular, signiflcant differences among gll response
variations need to be established, 1f Indeed they exist.

The present investigatlon attempts to test for the
existence of significant differences among three response
gimilarity conditions for the responses varlied and stimull
ldentical paradigm (Paradigm B)s A further aim is to deter-
mine the effect, i1f any, of varying the amount of original
list learning. Iearning to a2 high criterion may differen-
tially affect the varlous conditions of meaningful simllar-
ity as compared with learning to a low criterion. Whether
or not the relative order of various relatlionships would
remain unchanged due to increased (or reduced) practice 1is
of conslderable theoretical lmport 1f valid general laws are
to be established,

The past llterature dealing with amount of original
learning 1s not definitive with respect to the meaningful
similarity variable. Bugelski (1956, p. 410) suggests in a
brief review that performance improves in paradigm B with an
increasing amount of original learning. The results of the
experiments of Siipola and Israel (1933), Bruce (1933), and
Bugelskl (1942) appear to support this view, as do the find-
ings of Postman (1964) in a more recent study. A general
learning~to-learn effect appears to be operating under both
conditions of response similarity and neutrality (stimuli
ldentical). However, since none of the investigations cited

had 1lncluded an opposed response condition, the questlion of
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the effects of amount of practice with regard to thls mean-
ingful condition is still an entirely open one. This study

attempts to provide some definitive data wlth respect to
this question,

Predictions.~-Predictions regerding the effects of

Meaningful Similarity durlng the test for transfer are

described with respect to three dependent variables: (1)
trlals for an item to reach criteriom, (2) latency of correct
responses, and (3) intrusions,and blanks.

For trlals-to-criterlon, it is predicted that the §s
will more quickly learn l.e., obtain correct, those items
which are meaningfully similar (S) than those which are
neutral (N) or opposed (0). The 0 items will take longer to
reach criterion than the N ltems. Thus, a sequence of S N 0,
with the S 1tems reaching criterlon faster than the 0 items
is predicted.

These predictions are based on Osgood's law, "where
gtimull are functlonally ldentical and responses are varied
(Paradignm g), negative transfer and retroactive interference
are obtalred, the magnitude of both decreasing as similarity
between the responses increases" (0Osgood, 1948), and on

0Osgood's postulated reciprocal inhibition mechanism (Osgood,
1946).

The analysis of latency scores 1s expected to yleld a
similar sequencing of relations, S N O. The shortest laten-
ciles are expected to be obtained with the S items, and the

longest latencies with the O items. Thls prediction is based



on the assumptlon that latency is an index of response
strength (0Osgood, 1948), or an index of interference (0sgood,
1946). Thus, a short latency indicates a high response
strength or low interference, while a long latency 1s indi-
cative of low respomse strength or high interference,

Intruslons (incorrect responses uttered by the §s) are
expected to show an S N 0 sequence. The greatest number of
intruslions are expected for the S items, and the smallest for
the 0 items, S) F>0. PFour types of intrusions will be cate-
gorized and tabulated as follows: (1) related inter-list:
intrusion of a response from a previously learned list having
the same stimulus member as the correct word. (2) unrelated
interlist: Iintruslon of a word from & previously learned
1list not having the same stimulus member as the correct word.
(3) intra-list: intrusion of a word from within the list
being practiced. (4) extra-list: Aintrusion of a word not
included in the lists practiced. Fach intrusion 1is classi-
fied with respect to the meaningful similarity coding, S, N,
or 0, of the response which should have been given.,

The S> N )0 outcome for intrusions is predicted for
each type of intruslon and for thelr combined total as well.
The basis for the intrusion predictions stems from Osgood's
theoretical formulations (Osgood, 1%46), (1) that, with every
strengthening of a response on the transfer 1list that is in
an S relation with a response on the original 1list there 1s
generalized strengthening of other responses which are also

similar to the OL response, and (2) that with every
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strengthening of an 0 relation response on the TL, there is
generalized inhibition developed toward other responses which
are also opposed to the OL response., Hence, 1t 1s predicted
that during the course of learnlng there will be a tendency
for S intruslons to occur more frequently than 0 intrusions,

Blanks, 1.e., when no response 1ls given by the S, will
also be tabulated. Osgood (1953) has hypothesized that
generalized inhibltory tendencies result in a weakeniig of
hablt strength. On this, and on the basis that some fallures
of response are due to weakened hablt strength, a greater
number of blanks is predicted for the opposed materials than
for the gimilar materials, i.e., 0D N)>S.

A summary of the above predlictions concerned with the

meaningful similarity variable 1s shown in Table 2.

Insert Table 2 about here

The conditions of Low and Hlgh amounts of practice with
the original lists (OL) are not expected to change the order-
ing of the meaningful simllarity relations as predicted
above. However, it is predlcted that for S and 0, high OL
practlce would have an intensifying effect., That 1s, with

increased practice (from Low to High) there would be a
smaller number of trials to criterion and less interference
for the S relation, while there would be a relatlively larger
number of trials to criterlion and more interference for the

0 relation, This intenslifying effect is deduced from the
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Table 2

Summary of Predictions Concerning the Effect of Meaningful
Similarity Relations with Respect to (1) Number of Trials to
Criterion. (2) Latency of Correct Responses, and (3) Number

(1)

(2)
Short

(3)
High

High

of Intrusions and Blanks

Number of Trials to Criterion

S N 0 High

"low" indicates fast rate of learning
or low interference.

"High" indicates slow rate of learning
or high interference,

ILatency of Correct Responses

S N 0 Long

"Short" indicates high response strength
or low interference,

"long" indicates low response strength
or high interference.

Number of Intruslons
S N 0 Low

"High" indicates strengthening of
generalized excitatlon,

"Low" indlicates strengthening of
generalized inhibition.

Number of Blanks
0 N S Low
"High" indicates weakened habit strength,

"Iow" indicates less weakened habit strength.

——

S - gimilar relation
N ~ neutral or unrelated relation

0 - opposed relation
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principles of Hull and Osgood (Osgood, 1946)., The summation
of excitatory hablt strength ls expected to lead to addi-
tlonal facllitation with lncreased practice for S, whlle the

summation of inhibitory haeblt strength may be expected to
lead to additlonal inhibition for O with increased practice.

A similar intensifying effect is expected for the same
reasons as learning trials progresse.
In brief, this study investigates the effects of two

variables within a particular transfer of tralning paradigm.
The varlables, meaningful similarity and amount of original
learning, were introduced in a transfer paradlgm where re-
sponses are varied and the stimull are identical. The
findings of this research are to be interpreted with a view

to assessing Osgood's theory of transfer.



CHAPTER II

METHOD

Subjectg.-~Seventy-two Ss
tory psychology courses at the
were volunteers who were given

participating.

Experimenters.,--Three Es,
in the experiment. The writer
tronlc equipment while the two

The two Es were unaware of the

were obtained from introduc-
University of Hawaii., They

extra course credit for

one the wrlter, particlpated
operated the necessary elec-
other Es recorded Ss responses.,

hypotheses under investigation.

Observation Complex and Apparatuse.--The complex consis-

ted of a large rectangular room (BE-room) and six adjacent

separate soundtreated rooms (S-rooms), three on each side of

the E-room).

permitted E visually to observe Ss in all S-rooms.

One-way mirrors along the side of the E-room

There was

a celling microphone and a high quality speaker with baffle

in each S-room as well as a table and chair,

In the E-room

there was a set of headphones which monitored the sounds

plcked up by the celling microphone in S-room.

electronic control unit in the

ity triple tape-deck unit.

The master

E-room included a high fidel=--

The writer played tapes which

were heard by S8s via the speakers in theilr S-rooms.

Materials.--Bach § learned two different llsts, an

original 1list (OL) and then a transfer 1ist (TL), by the

anticlpation method,

each item with a stimulus and a response element.

The lists were composed of 15 items,

The
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stimulus elements were always pairs of letters €.g., Weke,

Zebey, CeZ., While the response elements were always words

(eadjectives) eege, s0ft, hard, basic, relaxed. The elements

employed in the constructlion of all the lists are presented

in Tables 3 and 4, One column of stimull (letter pairs) and

Ingert Table 3 about here

Insert Table 4 about here

four columns of responses (three OLs and one TL) are shown
in each table. PFlve different lists of S-R ltems, 3 OLs
(0L 1--0L 4, OL 2--0L 5, and OL 3--0L 6) and 2 TLs, were
constructed. With these five lists, six sets of transfer
materials (0L 1--TL 1, OL 2--TL 1, 0L 3--TL 1, OL 4--TL 2,
0L 5--TL 2, and OL 6--TL 2) were formed,

The various meaningful relationships between the re-
sponses of each QL with each TL are indicated in Tables 3
and 4 by the letters S for similar, N for neutral, and 0O
for opposed., Each OL or TL may be described as mixed,
since within each 1list three types of meaningful similarity
relations are included. There are flve Iinstances of each of
the three similarity relations, S, N, and 0, resulting in a
total of 15 items per list.

Most of the response words of thlis experliment and their
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Elements Employed in the Study of the Effects

STIMULI

WekKe
q.f.
CeZoe
JeQe
g.bo
Vete
fes.
Tele
tee
devwe
h.v.
NeFe
roJo
ZeDo
k.m,e

ozZunozmuozZnoxzno=w

Note:

of Meaningful Similarity and Practice

Sets 1, 2, and 3

OL 1

soft
sour
sickly
calnm
daily
smooth
humorous
left
blunt
erooked
numb

~£limsy

sleepy
lucky
strange

RESPONSES

Original IList

oL 2

hard
slow
similar
exclted
clunmsy
near
gerlous
low
curious
stralght
clean
formal
wakeful
young

N pious

no=zno=zno=zno=adno

N
0
S
b}
0
S
N
0
S
N
0
S
N
0
S

0L 3

basle
fast
healthy
equal
graceful
rough
common
hizh
sharp
long
dirty
solld
necessary
old
femiliar

Transfer
Iist

L 1

relaxed
awkward
true
cool
angular
rude
light
de jected
clear
messy
open
rugged
dead
wet
easy

The subscripts S, N, O indicate the similarity

relation between the OL and TL responses,
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Table 4
Elements Employed in the Study of the Effects
of Meaningful Similarity and Practice
Sets 4, 5, and 6

STIMULI RESPONSES
Transfer
Origlnal IList List
oL &4 0L 5 0L 6 TL 2
WeKe 0 soft S hard N basilc tense
qefe N sour 0 slow S fast skillful
CeZe S sickly N simllar 0 healthy false
JeQe 0 calm S excited N equal warm
gebe N dally 0 clumsy S graceful 1rounded
Vetbe S smooth N near 0 rough polite
feSe 0 humorous S serious N common heavy
Tele N left 0 low S high elated
teLe S blunt N curlous 0 sharp hazy
deWe 0 crooked S stralght XN long neat
h.ve N numb 0 clean S dirty closed
NeYo S flimsy N formal 0 solild delicate
Tele 0 sleepy 8 wakeful N necessary allve
ZeDe N lucky 0 young S old dry
Kele S strange N plous 0 famillar difficult

Note: The subscripts S, N, O indicate the similarity

relation between the OL and TL responses.
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relationshlp are those which were used in earlier experiments
by Osgood (1946, 1948). Additional items were kindly pro-
vided by Dr. Osgood for this particular experiment. Osgood's
original procedure in constructing the adjective sets was to
select familiar words from dictionarles of synonyms and anto-
nyms. Judges then ranked the items in these sets for simi-
larity or opposition, and only sets for which a high degree
of agreement occurred were used. This procedure resulted in
15 selected familiar adjectives for each of which there ex-

- 1sted other adjectives similar, neutral, and opposed in

meaninge.

As was mentioned previously, wlith reference to Tables 3
and 4,Mthe words of OLs 1, 2, and 3are the same as those of
OLs 4, 5 and 6, respectively. The words oi the OLs function
therefore, in both similar and opposed relations. Soft, for
example is an S item in 01 1, but an 0 item in OL 4. Such a
design offers some measure of control over the possible effects
of word particularity.

In order to determine the assoclative strength between
0L and TL responses so as to be able to select materials and
thereby reduce the effect of thls varlable as much as possible,
the 15 words 1n each of the three different 0Ls were presented
as stimull in a word association test. Three different fresh-
man classes were used as S8 and tested during thelr regular
instruction period. OL 1 was administered to the first class
(N = 156), OL 2 to the second class (N = 131) and OL 3 to the

third class (N = 158). The §s were provided with a sheet
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0of paper on which 15 lines were ruled. The instructions
and 15 stimulus items were presented by means of a tape
recorder. The same announcer who made the experimental
tapes recorded this materlial. The presentatlon was deslign-
ed to simulate, as closely as possible, the experimental
situatlion that would later be used,

The following instructions were presented:

"Listen to the words spoken. Without hesitation after
each word, priant the first other word that comes to your
"mind. Do not write down the word you hear."

A1l answers were checked to see 1f elither of the related
TL responses occurred. For example, with §g§§_(OL 1 and 4)
as a stimulus, the Ss' responses were checked for relaxed
(TL 1) and temse (TL 2)s For the materials used in this
experiment 43 out of the 45 QL words ylelded a frequency of
zero with respect to their related TL 1 and TL 2 responses,
The word wakeful (01l 2 and 5) elicited the "correct" response
alive (TL 2) 3 times out of the 131 Ss' responses; the word
calm elicited the “correct" response of hot (TL 2) 1 time
from the 156 Ss. The wakeful--alive relation is similer,

while the calm--hot is an opposed one. Since very low fre-
quenclies were involved (3 and 1) as well as different similar-
ity relations (S and 0), the two items were retained as exper-
iment materlials.

Three trlals with a list that was composed of letters
with number pairs were presented prior to the experimental

lists in order to orlent Ss to the anticipation method. The
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list was composed of 15 items, the response elements consist-
ing of digits ranging from 1 to 15. Table 4 shows the three
different orders in which the list was presented. The order

of items was varied at random.

Insert Table 5 about here

All lists with attendant instructions were’recorded on
magnetic tape by a male announcer. There were three OL
master tapes, one for each OL. Each tape had instructions,
three preliminary number trials and 14 OL trlals recorded on
1t. The instructions and preliminary number trials were
identical for all three tapes. All reoccurring instructions
and trials were reproduced electronically from theloriginal
master. Each of the two TLs wilth thelr eight trials were
recorded on separate masters.

There was a three second interval between the stimulus
and response members of each assoclate pair and a two second
interval between the response of one palr and the stimulus
of the following pair. The stimulus and response members of
each palred-assoclate ﬁere presented with a slight rising

and a slight falling intonation, respectively.

Designe-~-The slx different sets of transfer materials
were presented to 12 groups of Ss. Six Ss comprised each
group, & total of 72 8s in all, One half of the Ss recelved
the low practice condition (LP), the other half the high



Table 5

Three Trials of Letter with Number Palrs

Irial 1
S-~--R
8eZe=~~15
Cele=== 3
€ere~---10
Wele==-=13
SeOe=-= 2
Uebe=~-~ 6
MeCe-~=- 8
leee=~-11
tele=-=-12
CeDPe=== 5
SeMe=~= &4
dele-=-1
QeBo=== 9
Colly~~=~14

fele=== T

Trial 2
8---R
Xele===13
Colle—=~14
SeOo=== 2
SeZe=-=15
@eTe=~-10
MeOo~-= 8
fele=== 7
dele=== 1
CeDe=== 5
QeBe-=-= 9
lege===11
Cele=== 3
Uebe-== 6
Tele===12

Selllg=—w= 4

Trial 3
S-=--R
Cole===3
€ele==~10
Se0e~== 2
MeOe~=~ 8
legow==1l
CePe=== 5
SeMe~-== 4
CoeMe--=-14
doele=== 1
UebDe=== 6
QeBe==- 9
tele===12
fole=== T
8eZe--=15
Xele--=13

1l6a
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practice condition (HP).

In order to reduce the possibility of a response set
occurring with respect to a particular meaningful relation,
a counterbalancing design was utilized, An SNO 3 x 6
counterbalancing design 1s arranged in Table 3 and 1s re-
peated every three items across the six OLs, l.e., OL 1 has
an S N 0 sequence, 0L 2 2an 0 S N sequence, 0L 3 an N 0 S
sequence, 0L 4 an 0 N S sequence, OL 5 and S 0 N sequence,
and O 6 an N S O sequence. The same sequences were repeat-
ed for each trilal. The counterbalanclng of the three types
of relatlons is designed to minimize the likellhood of Ss
developling a set for any one type of relation since such an
eventuality might result in differential facllitatlion in the
learning of the various relations. TFor instance, 1f an §
were presented with a2 1list in which all response relatlionships
were opposed, he might develop the concept thet the responses
were always in such a relatlionship and consequently restrict
his answers on the TL to those which were opposed in meaning-
ful similarity to those responses of the OL 1list. Perhaps he
may even be able to generate the correct answer with the
application of this opposition principle. The counterbdalanc-
ing of relations would tend to prevent such a situation from
occurring. The Bugelskl & Cadwallader (1956) and the Wimer
(1964) studies (see page 4) did not exercise this control,
since they used lists in whilch only a single relation was

present,

Varlous orders of the S-R pairs in esch list were
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presented from trial to trial in order to prevent S learn-
ing response chalns instead of paired associates to a stim-
ulus, as well as to avold serial position learning effectse
A rotational system of items was employed. The rotational
system was integrated with the counterbalancing arrangement
of meaningful relations (described in the previous para-
graph). To obtain the total of 14 trials, six orders were
repeated for another six trials (trials 7 to 12); the first
two orders were then repeated for the last two trials (trials
13 and 14). A random sampling procedure established the
various serial positlions of the items within the counter-
balancing constraint. Simllarly, for the TL trials, the
first six trials had six different orders while trials 7 and

8 were repeats of the same orders of trials 1 and 2.

Procedure.~--As required by the transfer pafadigm, each
A first learned an original 1list (OL) and then a transfer
1ist (TL). Each S learned one of six different OLs to one
of two criteria, low practice (LP) and high practice (HP).
Both the LP and HP crlterla required that each § obtain a
total of 10 or more items correct on a single trial before
the termination of OL trlial number ten. Any S who did not
reach this LP criterion was discarded. As soon as any of
the 8s in the LP condition obtalined 10 or more items correct
on a single trial, thelr OL trials were terminated, and the
TL trials were then presented. The Ss in the HP condition
were presented all 14 OL trials unless they obtained a total
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of 14 items correct for two consecutive trials. The 7L

trials were terminated when S elther obtalned two errorless
trlials in succession or had heen presented the maximum
number of eight trials.

The palred-assoclates were learned by the anticlpation
method. The § was presehted with an auditory stimulus and
was requested to anticlpate the correct response by saying it
out loud before the E (on tape) did so.

An E greeted 8s (usually two) in a walting room and
then showed each of them into a separate S~room. No mention
was made to S about the nature of the experiment other than
1t was concerned with verbal learning. When S was seated,
the writer selected a2t random and presented on tape one of
the six transfer sets. Both S5s were thus tested simultaneous-
ly. ZEach of the other Es listened in to one of the S-rooms
and recorded the responses made by S on a response sheet.
The § listened to the following on tape:

Thank you for coming today and offering your ser-
vices for our study. We are interested in the problem
of verbal learning and we would like you to help us.
All you need to do is learn words from a list, When
you are finished you will be given a full hour of ex-
perimental credit, even though this experiment will
take up only part of that time, So just sit back and
relax, but listen closely to every word that I saye.

Before we begin let me say that this entire ex-~

reriment is automated and that you wlll not see the
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experimenter until it is all over. Although we can
hear everything that you say, we cannot answer any
questions. But you won't need to ask any questions if
you listen closely.
Here's what we are going to do. I willl read a
list of palred items to you. Here 1s an example, 2ebe=-

rede Here 1s another, ce.d.--fresh. These examples are

from the game list. Your task is to memorize these
palrs so that when I say the first member of the pair,
for example, a.be, you will be able to say out loud, the
second member of the palr, red., When I say c.d. you
should be able to say out loud, freshs I will give you
a few seconds to say the word before I say it out loud
nyself,

For practice let us do the a,be--red item. When
I say a.be., you nmust say out loud, red, as qulckly as
you cane. Ready? Remember, when I say a.be., you must

say out loud, rede &ebeeescecceseeld,

You wlll be presented a 1list of different items
such as these, and your task wlll be to memorize and say
each of the words that go with particular letter-combin-
ations.

Perhaps it might be a good ldea 1f we did a 1list
for practice, Just to get the feel of 1t. Instead of
words we will use numbers. You may not get many items
correct, but don't worry about it. This is just a

warm-uPe JYou will be given the list three times, Each
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time you will find the order of items varled.

Listen carefully to the following list of items
and try to memorize the palirs. TYou will be tested on
the trial after this one. I repeat, for this trial
only Just listen to the followling list of items.

/Trial 1 of the number list is presentedi/

That is the end of the list,

Now when.'I say the letters I want you to say,
out loud, the numbers which go with them. You should
always say your response as qulckly as you can because
I am also measuring how fast you can meke your response,
If you are not sure about the adcuracy of your response,
you may guess, There is no penalty for guessing.
/Trial 2 of the number list 1s presented./

That 1s the end of the 1list,.

Here 1s another trial,

/Trial 3 of the number list is presented./

That is the end of the 1list,

That's all we'll be doing with the practice list,
Let's do our experiment lists, now. The procedure wlll
be éxactly the same, except this time you will have words
to learn.

Iisten carefully to the following list of items and
try to memorlze the palrs. You will be tested on the
trial after thls one. I repeat, for thls trial only,
Just listen to the following list of items,

/Trial 1 of OL will be presented./
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That 1s the end of the list.
| Now when I say the letters I want you to say, out
loud, the words which go with them. You should always
say your response as quickly as you can because I am
also measuring how fast you make your response. If you
are not sure about the accuracy of your response, you
may guesse. There 1s no penalty for guessinge

/Trial 2 of OL will be presented./

That 1s the end of the 1list.
Here 1s another trial.

/More OL trials followe. The only instruction between
trials is, 'That is the end of the 1ist, Here is another
trlals ' When th€ S reached LP or HP criterlon he was pre-
sented with the TL trials, The TL trials were presented
immediately after S reached criterlon, l.e., each subject
at his own pace. (The E had the TL tapes set up and ready
to play on two other tape decks.) The instructions which
preceded the TL trials were as follows:/

That is all we will be doing with that 1list.
Now we would like you to learn a dlfferent list.

The procedure will be the same as before, Ilsten to

the following 1list. 7You will be tested on the trial

after this one.

/Trial 1 of the TL is presented./

That 1s the end of the list.
Now when I say the letters I want you to say,

out loud, the words which go with them. TYou should



23

always say your response as qulckly as you can because

I am also measuring how fast you make your response.

If you are not sure gbout the accuracy of your response,

you may guesse. There is no penalty for guessing,

/Irial 2 of TL is presented./

That is the end of the 1list.
Here 1s another trial.

More TL trlals follow. The only instruction between
trials is 'That is the end of the list. Here is another
trlal.' At the conclusion of the final TL trial, E appeared
and showed the S out.

The maximum length of time possible for the testing of
each § was approximately 45 minutes, A breakdown of thls
period is as follows: greeting and seating S: 3 mlnutes;
introductory lnstructions and practice trlials: 10 minutes;
14 0L and 8 TL trials: 36 minutes. Total trial time wvaried,

depending on when S reached the criterlion on hls OL and TL
trialse.

Scoring.--The §§' performance on TL trials was scored
wlth respect to the three dependent variables: (1) number
of trials for each item to reach criterion. There are two
variations of this criterlon, A and B. (2) latency of
correct responses, and (3) intrusions, and blanks,

la, Number of trials to criterion, Variation A: Each
ltem was scored on the basis of § obtaining that item

correct on one trial. The number of the trial on which the
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first correct response was gilven was the score assigned for

that ltem. TFor example, if S obtailned the item correct on
trlal 5, he was glven a score of 5, If S did not obtalin a
correct response by the end of the last trial (trial 8) he
was gilven a score of 9.

1b, Number of trlals to criterlon, Variation B: Each
ltem was scored on the basis of S obtaining that item correct
on two separate trlals. The number of the trlal on which the

second correct response was given, was the score assigned for

that ltem, PFor example, 1f S obtalned the item correct on
trials 5 and 6, he was given a score of 6. If S did not obtain
one correct response by the end of the last trial (trial 8),
he was assigned a score of 10, If S had obtailned one response
correct by the end of the last trial, he was given a score of
9.

Varlation A may be regarded as a measure more sensltlve
to change than Varlation B since 1t is based on that trial on
which an ltem 1s obtalned correct for the first time. On the
other hand, the Variation B may be viewed as a more stable
one since it is based on two correct responses for an item.

All fifteen ltems were scored for each S. The scores
for the five S items were summed, as were the scores for the
five N and five 0 items. These three scores were then regarded
as that S's raw scores for the S, N, and 0 conditionms.

2 latency of correct responses: The § was glven three

seconds in which to respond to the stimulus. If, by Es'
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estimation, Ss' response was given within the first 1%
seconds, and "F" for fast was recorded for that response, If
the response was glven in the last 1% seéonds, and "s" for
slow was recorded. The two Es were instructed to record the
latency of all responses uttered although only the TL data
concerning correct response were utillized. Such a procedure
was 1lntended to simplify the §§' recording task as well as
to deter them from focusing particularly on the latency of
correct responses on the TL trials.

A reliability check on the Es indlicated very high
agreement between them. The data of one S who responded to
18 trials (11 OL trials and 7 TL trials) were recorded by
both Es. Disagreement in latency occurred on 20 out of a
total of 270 responses, i.e., they agreed on 92%.

Por every TL trial that had been presented to each §,
the total number of "fast"™ and "slow" correct responses was
tabulated for the five items for each of the S, N, and O
conditions. A single raw score for each of the three con-
ditlons was calculated according to the following formula:

F x 100 where P = frequency of fast correct respoamses,
F + S
and where S = frequency of slow correct responses, This
formula 1s designed to yleld an average rate of responding
for Ss wilth respect to correct respounses.

3. Intrusions: An intrusion is defined as any in-
correct respounse whlch the subject utters, Four types of

intrusions were 1ldentifiable (see Page 9 for a description

of each); (a) related interlist, (b) unrelated interlist,
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(c) intralist, and (d) extralist. These along with blanks
(failures to make any response) were classified with respect
to the meanlingful simllarity relatlon of the response which
should have been given. For example, 1f an § had been pre-

sented the followlng materials, OL: wW.ke--s0ft and TL:

WeKe-~-relaxed, and the relation bhetween soft and relaxed is

gimilar (S), the intrusion (or blank) which occurred would
be classified as S, regardless of its type. The frequency
of intruslons, according to type and meaningful simlilarity
relation, was tabulated for each S for all TL trials pre-

sented to him, along wlth frequencles of blanks.
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CHAPTER III

RESULTS

The scores on the transfer 1list (TL) trials on the
three dependent variables, number of trials to criterion,
latency and intrusions, were analyzed independently. The
results wilth respect to each of these variables will be
presented separately and then later compared.

As a prelude to thls description, the results of two
setsof.analyses concerning the performance of the subjects

on the original lists (OL) are presented here. The first

set of analyses 1s concerned with determining the level of
difficulty wlth respect to S, N, and O type items. The
second is designed to determine whether, on the basis of OL
performance, the Low and High groups had actually recelved
differential treatment.

Tevel of S, N, O difficulty on OLs.~--The question may
be raised as to whether the findings to be reported in this
study are biased as a result of initial inequlities between
the S8, N, and 0 type ltems with respect to ease of learning,
i.e., the S, N, and 0 coded items on the OLs may not have
been equal in difficulty before the TLs were learned. The
same trials-to-criterlion per item measure as that used in
the TL analysis was employed. Both variation A (first
correct response) and variation B (second correct response)
of the trials-to-criterion measure (see pages 23, 24) were

used, All 14 OL trials were used for the scoring of items,

A two-way analysis of varlance was made on the scores
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for each of the variation measures, The two factors were
Amount of Practice (low and High) and Meaningful Similarity
Relations (S, N, and 0). The Meaningful Similarity Relations
variable involves correlated observations, The frequency
distributlons, means and standard deviatlons for each of the
S, N, and O levels under the Low and Hlgh practice condlitions

for Variation A are shown in Tables 6 and 7. The results of

Insert Table 6 about here

Insert Table 7 aboubt here

the analysis of variance for Variation A is shown in Table 8,

Insert Table 8 about here

The P ratios for Meaningful Similarity, F (2,140) = 0.11;
0L Practice, F (1,70) = 2,27; and Similarity by Practice
Interaction, F (2,140) = 1.24, are not significant, i.e.,
p> .05 in all cases, For o¢ = .05 the critical values for
F (2,140 1s 3.05, and for ?(,70) it is 3.98. The frequency
distributions, means and standard deviations for each of the

S, N, and 0 levels under the Low and High practice conditions

for Variation B are shown in Tables 9 and 10, The results of

Insert Table 9 about here




Trlals to Criterion, Varlation 4, for OL Trials:

Table 6

28a

Frequency

Distributions, Means and Standard Deviations for Levels of

Meaningful Simllarity Relations and Low OL Practlce

Low
Practice
N = 36

Score

4044
35-39
30-34
25-29
20-24
15-19
10-14

Mean

S.D.

Meaningful Similarity Relation

S

-~ v

11
10

36

26439
6465

N

ST o

1

o

o =N v =

36
25.83
6.37

0

o O W

14

36
26,78
6.62



Trials to Criterion, Variation A, for OL Trials:

Table 7

28b

Frequency

Distributions, Means and Standard Deviations for Levels of

Meaningful Similarity Relatlions and High OL Practice

High
Practice
N = 36

Score

50-54
45-49
40-44
35-39
30-34
25-29
20-24
15-19
10-14

Mean

SeDe.

Meaningful Simlilarity Relation

S

&H B2 OO

10

(@ TN ® 1 O BN

36

284,42
7«90

¥
by

o o & N o w o N

36
29.56
9.82

j» o

NS TNs - AN €' IR Vo Y SN (VIR V) B R O

36
27467
9.24



Table 8
Trials to Criterion, Variation A, on OL Trials:

Summary of Analysis of Variance

Source of Varlation SS af MS

Between Subjects 8435,22 71
0L Practice 264,45 1 264.45
Subjects Within 8170.77 70 116.73
Groups

“Within Subjects 5326.00 144
Meaningful 8418 2 4,09
Similarity

Practice 73018 2 36059
X Simllarity »

B x Subjects 5244 ,65 140 3746
Within Groups

28¢c

2.27

Oe.ll

0.98



Trials to Criterion, Varlation B, for OL Trials:

Table 9

284

Frequency

Distributions, Means and Standard Deviations for Levels of

Meaningful Similarity Relations and Low OL FPractilce

Low
Practice
N = 36

e

Score

50-54
45-49
4O-Lik
35-39
30-34
25-29
20-24
15-19

Mean

SeD.

Meaningful Similarity Relation

S N

£ £

0 1l

3 2

4 2

11 10

9 8

7 11

1 2

1 0
36 36
34411 33436
693 6.81

I o

W b

12
10

36
34425
6o dt4
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Insert Table 10 about here

the analysls of variance for Varlation B is shown in Table
ll. The F ratios for Meaningful Similarity, F (2,140) =
0.14, and for Simllarity by Practlice Interaction, F (2,140)

Insert Table 11 about here

= 0.98, are not significant, i.e., p> «05 in both cases. For
OL practics F (1,70) = 5,65 and is significant, p<.05.
Low vs. High Practice.--To determine whether the Low

and High groups had actually received differential practice
on the OL trials, analyses were made on (1) the number of

0L trials presented to each subject and (2) the number of
correct items obtained by subjects on thelr last OL trial.

The mean number of 0L trials presented to the Low group was
T7.81 and to the High gfoup 13,05, a difference of 5.24 trials,
The frequency distributlons, means and standard deviations

for the two groups are shown iIn Table 12,

Insert Table 12 sbout here

A t-test for lndependent measures to determine the signifi-
cance of the difference between the two means ylelded a § =
13.75. With df = 70 the difference is significant, p <.00l.

The mean number of items obtalned correct by the Low group



Trials to Criterion, Variation B, for OL Trials:

Table 10

292

Frequency

Distributions, Means and Standard Deviations for Levels of

Meaningful Similarity Relations and High OL Practice

High
Practice
N = 36

Score

65-69
60~ 64
55=59
50-54
45-49
40-44
35-39
30-34
25-29
20-24
15-19

Mean

S. D.

Meaningful Similarity Relation

S
£

O O VW =N ~N ® K W O K+ O

36

3708

8.

32

N
iy

H W 1NNV O M

36

38.92
11,25

0
£

O Ww OV & oo Ul B+ & H O O

36
37«25
10,00



Table 11

29b

Trials to Crlterion, Varistion B, On OL Trials:

Summary of Analysls of Variance

Source of Variation
Between Subjects
OL Practice

SubJects Within
Groups

Within Subjects

Meaningful
Similarity

Practice
X Similarity

B x Subjects
Within Groups

#p <,05

SS

10679433

79734
9881499

5T45434
11.23

79423

5654,88

ar
71

70

144

140

MS

797 « 34
141.17

5.62

39162

40439

5e65%#

0.14

0.98
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Table 12
Number of OL Trials Presented to the Low and Hligh Practice
Groups: Frequency Distributions; Means, and

Standard Deviatlions

No. OL Irials Frequency for Ss Frequency for Ss
Presented in Low in High
14 25
13 0
12 4
11 4
10 4 2
9 4 0
8 10 1

T 6

6 7

5 1

4 0

3 1

N 36 36
Mean T.81 13.05

SeDe 1,78 1.56
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on their last OL trial is 11.06; the mean of the High group
s 13.27. The frequency distribution, means, and standard

deviations for the two groups are shown in Table 13, The

Insert Table 13 about here

difference of 2,21 items is significant (p <.,001), t = 6.06,
df=700

Trials-to-criterion on TL trlals.--An analysis of

varlance utilizing a two factor deslign wlith repeated measures
on one factor was done for each of the variations on the
trials-to-criterion measure, The first factor, Amount of OL
Practice, involves two levels of independent observations,
Low and High. The second factor, Meaningful Similarity
Relations, has three levels S, N, 0, and involves correlated
observations,

Variation A: The frequency distributlions, means, and
standard deviations for each of the S, N, and 0 levels under

Low and High practice are shown in Tables 14 and 15. The

Insert Table 14 gbout here

Insert Table 15 gbout here

results of the analysis of variance is shown in Table 16.
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Table 13

Number of Items Obtalned Correct by Ss on thelr ILast 0L Irial
for the Low and High Practice Group: Frequency Distridbutions,

Means, and Standard Deviations

Nortact” e or T 28 R T4 A

15 1 10
14 1 12
13 3 4
12 5 2
11 9 6
10 17 1

9 0 0

8 0 1

N 36 36

Mean 11,06 13.28

SeDe l.29 1.74



Trials to Criterion, Variation A, on TL Trials:

Table 14

50Db

Frequency

Distributions, Means and Standard Deviations for Levels of

Meaningful Similarity Relatlons and Low OL Practice

Low
Practice
N = 36

Score

40-44
35-39
30-34
25-29
20-24
15-19
10-14

Mean

S.D.

Meaningful Similarity Relation

S

O Ut W O

12

O\

36
23.42
Te36

N

W O v v o &+ B

36
24,67
8.08

0

W v v v v O M

36
23.44
6.58



Trials to Criterion, Variation A, on TL Trials:

Table 15

30¢c

Frequency

Distributions, Means and Standard Deviatlions for Levels of

Meaningful Simllarity Relations and High OL Practice

High
Practice
N = 36

Score

45-49
40-44
35=39
30-34
25-29
20-24
15-19
10-14

Mean

S.De

Meaningful Similarity Relation

S
f

Ww o WV U U oo O O

36
24
7

«28
49

1

N ©® & W H O

10

36

23.92
Te21

0
£

AV NIV B B B I S

36
25,97
7.78
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Insert Table 16 about here

The F ratlos for: Meaningful Similarity Relations, F (2,140)
= 0.56; OL Practice, F (1,70) = 0.34; and the Similarity by
Practlce Interaction, F (2,140) = 2,01, were not significant,
i.e., p>» .05 in all cases.

Varlation B: The frequency distributions, means, and
standard deviations for each of the S, N, and 0 levels under

Low and High practice are shown in Tables 17 and 18. The

Insert Table 17 about here

Insert Table 18 about here

results of the analysls of variance 1s shown in Table 19.

Insert Table 19 about here

The F ratios for: Meaningful Similarity, F (2,140) = 0.41;
OL Practice, F (1,70) = 0.15; and the Similarity by Practice
Interaction, F (2,140) = 1,40, were not significant, i.e.,
p”> «05 in all cases.

Variation B, 1oglo: Since the distributions of raw
scores were slightly positively skewed, a log10 transformation

was applled, For convenlence, the characteristic of 1 and the



Table 16

3la

Trials to Criterion, Varlation A, on TL Trials:

Summary of Analysls of Variance

Source of Variation
Between Subjects
0L Practilce

Subjects Within
Groups

Withln Subjects

Meaningful
Similarity

Practice
x Similarity

B x Subjects
Within Groups

S8
8601.77

41.78
8559.99

3490, 00
26,70

96,70

3366459

af MS
71

1 41,78
70 122.29
144

2 13435

2 48435
140 24,05

034

0456

2,01
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Table 17

Trials to Criterion, Varlation B, on TL Trials: Frequency

Distributions, Means and Standard Deviations for ILevels of

Meaningful Similarity Relatlions and Low OL Practilce

Meaningful Similarity Relation

S N 0
Score z £ £
45-49 5 2 1
Low 40-44 0 6 3
Practice 35=39 6 6 8
N = 36 30-34 7 5 6
25~29 9 10 12
20-24 5 5 4
15-19 4 2 2
n 36 36 36

Mean 30,67 31,72 30456

SeD. 8420 7.98 6.87
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Table 18

Trials to Criterion, Variation B, on TL Trials: Frequency

Distributions, Means and Standard Deviatlions for Levels of

Meaningful Simllarity Relatlons and High 0L Practice

High
Practice
N = 36

Score

50-54
45-49
4044
35-39
30-34
25-29
20-24
15-19

Mean

SeD.

Meaningful Similarity Relation

S N 0
£ £ £
0 0 1
0 1 1
9 6 6
5 5 8
4 6 5
10 9 8
6 7 5
2 2 2
36 36 36
31.06 31.,0% 32467

787 7.88 TeT3



Table 19

31d

Trials to Criterion, Variation B, on TL Trials:

Summary of Analysls of Variance

Source of Variation
Between Subjects
0L Practice

Subjects Within
Groups

Within Subjects

Meaningful
Similarity

Practice
x Similarity

B x Subjects
Within Groups

S8
445,77
19,56
9426.21

3698400
21,18

7207

3604,76

af MS
71

1l 19.56
70 134,66
144

2 10.59

2 36403
140 25.75

0.15

0.41

1.40
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decimal point were dropped from each log score.

The frequency distributions, means, and standard devi-
ations for each of the S, N, and 0 levels under both the Low

and High practice conditlons are shown in Tables 20 and 21.

Insert Table 20 about here

Insert Table 21 about here

mc

The results of the analysis of variance on the log scores

i1s shown in Table 22, The P ratlos for the effects of

Insert Table 22 ahout here

of Meaningful Similarity Relations, F (2,140) = 0.63; OL
Practice, F (1,70) = 0.11; and the Simllarity by Practice
interaction F (2,140) = 1.24, were not significant, i.e.,
P> 05 1n all cases,

A summary of the results for the trials-to-criterion

measures on the 0L and TL trials is shown in Table 23.

Insert Table 23 about here

Latency of Correct Responses.--An analysis of variance

utllizing a three factor design with repeated measures on

two factors was performed on these data. There were two
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Table 20

Trials to Criterion, Variation B, loglo, on TL Trials:

_ Frequency Distributlons, Means and Standard Deviations for

Levels of Meaningful Simllarlty Relations and Low OL Practice.

(The characteristic of 1 and the decimal point have been

dropped from each log score.)

Meaningful Simlilarity Relation

S N 0
Score £ £ £
65-T4 5 2 1
Low 55~64 4 11 10
Practice 45-54 13 13 12
N = 36 35=-44 9 4 8
25-34 4 5
15-24 1 1 0
n 36 36 36
Mean 47,00 48,64 47.19

S.D. 11,67 11,38 10,02
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Table 21

Trials to Criterion, Variation B, loglo, on TL Trials:

Frequency Distributlons, Means and Standard Deviations for

Levels of Meaningful Simlilarity Relations and High OL Practice.

(The characteristic of 1 and the decimal point have been

dropped from each log score.)

Meaningful Similarity Relation

S N N
Score £ ? £
65-T4 0 1 2
High 55~64 13 11 11
Practice 45-54 8 9 14
N = 36 35=44 8 10 6
25-34 6 5 2
15-24 1 0 1
n 36 36 36

Mean 47,53 47,67 49.94

S.D. 11.63 1l.21 10.85
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Table 22
Trlals to Criterion, Variation B, Loglo, on TL Trials:

Summary of Analysis of Varilance.

(The characteristic of 1 .and the decimal point have been

dropped from each log score.)

Source of Varlatlion SS df MS F
Between Subjects 19729.66 71
0L Practice 31.89 1 31.89 0.11
Subjects Within  19697.77 70 281,40
Groups
Within Subjects 7293434 144
Meaningful 64 o 04 2 32,02 0.63
Similarity
Practice 126,26 2 63413 1l.24

x Similarity

B x SubjJects 7103,04 140 50. T4
Within Groups
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Table 23

Summary of Results: Trlals to COriterion on OL and TL Trlals.

Analyses of Variance

Similarity Table
Analysis Practice Simllarity =x Practice No.

F(1,70) E (2,140) F(2,140)

Varliation A, OL trials 2.27 0.11 0.98 8
Variation B, OL trials 5e65% 0.14 0.98 11
Variation A, TL trilals 0e34 0.56 2.01 16
Variation B, TL trials 0.15 0.41 1.40 19

Variation B, loglo, TL Oell 0.63 l.24 22

trials

*R <005
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levels of OL practice, three levels of Meaningful Simlilarity

Relations, and two levels of Trials (see following paragraph).
The latter two factors linvolve repeated measures,

For the Trilal factor, the middle and last TL trials of
each S were selected for analysis. For most Ss the middle
trial was trial 5, and the last trial was trial 8. ZFor the
Ss who reached the criterion early and dld not complete all
elght trlials, their middle and last trials--whatever the
trial numbers--were used. The reason early trials were not
selected for analysis ls that Ss obtained few correct responses
during those trials. Also, trial 1 was merely a famllisriza-
tion trial,

The frequency distributions, means and standard devi-
ations obtained for each of the S, N, and 0 levels under both
Low and High Practice for the Mlddle and Last trials are
shown in Tables 24 and 25.

Insert Table 24 about here

Insert Table 25 about here

Pive Ss 1In each of the Practice groups were not included
in the analyslis because they did not obtain at least one
correct response in all of the S, N, and 0 cells. Without
a sample of at least one correct response, 1t 1s not possible

to estimate an $'s average rate of responding.,
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Table 24

Latencys: Frequency Distributlons, Means and Standard Devliations
for Levels of Meaningful Simllarity Relations and OL Practice
on the Middle Trial

Middle Trial

S N 0
Score £ £ £
100 17 19 17
Low 80-99 1 2 1
Practice 60-T9 5 4 7
N =731 40-59 5 3 4
20-39 0 2 2
0-19 3 1 0

Mean T6e.32 81.84 80,35

S.D. 31463 27.00 23453
S N 0
Score £ £ £
100 19 14 18
High 80-99 0 2 0
Practice 60-79 7 6 7
N =231 40-59 0 6 3
20-39 1 2 0
0-19 4 1 3

Mean TTTT7T  ThoTl 78461

S.D. 34,57 27.50 31.17
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Table 25

Latency: PFrequency Distributions, Means and Standard Deviations
for Levels of Meaningful Similarity Relations and OL Practice
on the lLast Trisal

Iast Trial

S N 0
Score £ £ £
100 16 25 24
80-99 6 4 2
Low 60-79 5 4 3
Practice 40-59 4 0 2
N =31 20-39 0 0 o
0-19 0 0 0

Mean 83461 93.45 92.06

S.De 19.48 11.65 15.68
S N 0
Score £ £ £
100 20 19 21
80+99 3 7 2
High 60-79 7 4 5
Practice 40-59 0 1 2
=731 20-39 1 0 0
0-19 0 0 1

Mean 89,23 90.16 86497

5.D. 16.38 13.65 22.74
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The S's scores tend to show relatively little variabil-
ity. The median for 11 of the 12 cells was 100, A score of
100 indlcates that all of the responses which the S gave
were "fast"., Although the distribution of scores were
greatly skewed, an analysis of variance was made, (The study
of Norton (1952) suggests that the analysis of variance
model is sufficiently "robust" to withstand departures from
a normal distribution{) A transformation was not attempted,
since the skewness due to the high frequency of one particu-
lar score (100) would not alter the situation. The results
of the analysis of variance are shown in Table 26. Only the

Insert Table 26 about here

F ratio for Trials was found to be significant, F (1,60) =
20.77; p <+001,
Intrusionse.--The four types of intrusions, related

interllst, unrelated interlist, intralist and extralist were

analyzed separately and in combination. Blanks were also
analyzed. The frequency tables for these classes accordlng
to levels of Meaningful Similarity, OL Practice, and two
levels of Trials, Middle and last (see page33 for defini—
tions of Middle énd Iast) are shown in Tables 27, 28, 29, 30,
31, 32, and 33.

Ingert Tables 27, 28, 29, 30,
31, 32, and 33 about here
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Table 26

Iatency: Summary of Analysis of Variance

Source of Variation SS af MS F
Between Subjects 46,159,91 61
A OL Practice 268,44 1l 268,44 0.35
Subjects within 45,891.47 60 764,86
Groups
Within Subjeots 183,160.34 310
B Trials 11,209,006 1 11,209,06 21,92%
B x Subject within 30,680,911 60 511.35
Groups
C Meaningful 780,19 2 . 390,09 0.67
Similarity
AxC 1,322,16 2 661,08 1l.14
C x SubJect within 69,432,00 120 578460
Groups
BxC 310.06 2 155,03 0.27
AxBzxGC 279.94 2 139,97 0.24
BC x Subject within 69,090,338 120 57575
Groups

#p <,001
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Table 27
Related Interlist Intruslons: Observed Frequencles Classified
According to Meaningful Similarity Relations;
0L Practice and Trials.

Middle Trial
Meaningful Similarity Relatlons

Practice S N 0 Total
Low 2 4 1 7
High 0 1 1 2
Total 2 5 2 S

Tests not performed

Iast Trial
Meaningful Similarity Relations

Practice S N 0 Total
Low 0 o 0 0
High 2 0 0 2
Total 2 ) 0 2

Tests not performed



Table 28

3

Unrelated Interlist Intrusions: Observed PFrequencles Classified

According to Meaningful Similarity Relations,

Practice
Low
High
Total

Similarity x Practice:

0L Practice and Trials

Middle Trial

S

2
2
4

Similarity Totals:

Practice Totals:

Practilce
Low
High
Total

Tests not

8
2
0
2

performed

N

6
1
T

test not performed

ILast Trial

N

1
1
2

Meaningful Similarity Relatlons

o M P+ O

Binomial, p =

0

2
0
2

Total
12
5
17

test not performed

Meaningful Similarity Relatlons

Total
5
1
6
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Table 29

Intralist Intruslions: Observed Frequencles Classifled
According to Meaningful Similarity Relatlons,
0L Practice and Trials

Middle Trial
Meaningful Simllarity Relatlons

Practice S N 0 Total
Low 26 36 32 94
High 2l 17 18 56
Total 47 53 50 150

Similarity x Practice: X2 = 1,79 df = 2

Similarity Totals: X2 = 0,36 df = 2
Practice Totals: z = 3.02 p <.001
Lagt Trial

Meaningful Similarity Relatlions

Practice S N 0 Total
Low 2l 31 21 73
High 9 14 12 35
Total 30 45 33 108

Similarity x Practice: X2 = 0.35 4f = 2

Similarity Totals: X2 = 3,50 df = 2
Practice Totals: z

3456 D ¢ «0002



BExtrallist Intrusions:

Table 30

34e

Observed Frequencles Classifled

According to Meaningful Simllarity Relations,

OL Practice and Trlals

Middle Trial

Meaningful Similarity Relations

Practice
Low
High
Total

Similarity x Practioce:

S

4
1
5

Similarity Totals:

Practice Totals:

Meaningful Similarlty Relations

Practice
Low
High
Total

Tests not performed

Iast Trial

S

0
1
1

o v & =

test not performed

Binomial, p (.06

N

1
0
1

0

3
0
3

0

2
2
4

Total
11

3
14

test not performed

Total
3

3
6
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Table 31

Combined Intrusions for Related Interlist, Unrelated Interlist,
Intralist, and Extrallst: Observed Frequencles Classifled
According to Meaningful Simlilarity Relations,
OL Practice and Trials

Middle Trial
Meaningful Similarity Relatlons

Practice ] N 0 Total
Low 34 50 40 124
High 24 21 21 66
Total 58 71 61 190

Similarity x Practice: X° = 2,21 df = 2

Similarity Totals: X2 = 1,46 df = 2
Practice Totals: z = 4.13 p < .00006
Last Trial

Meaningful Similarity Relations

Practice 5 N 0 Total
Low 23 33 25 81
High 12 15 14 41
Potal 35 48 39 122

Similarity x Practice: X2 = 0.21 df = 2
Similarity Totals: X2 2,18 34f = 2

Practice Totals: -4

3453 < 006
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Table 32
Blanks¢: Observed Frequencies Classified
According to Meaningful Similarity Relations,
OL Practice and Trials

Middle Trial
Meaningful Similarity Relations

Practice S N 0 Total
Low 48 40 34 122
High 56 63 70 189
Total 104 103 104 311

Similarity x Practice: X2 = 3.96 df = 2
Similarity Totals: test not performed
Practice Totals: 2z = 3,74 p < 0002

Last Trial
Meaningful Similarity Relations

Practice S N 0 Total
Low a7 27 25 79
High 30 23 48 101
Total 57 50 73 180

Similarity x Practice: X2 = 5,07 df =2
Similarity Totalss X2 = 463 af =2
Practice Totals: z = 1l.56



34h
Table 33

All Incorrect Responses, Intruslons and Blanks:
Observed Frequencies Classified According to Meaningful
Similarity Relations, OL Practice and Trials

Middle Trial
Meaningful Similarity Relatlons

Practice S N 0 Total
Low 82 90 T4 246
High 80 84 91 255
Total 162 174 165 501

Similarity x Practice: X- = 1.86 4f = 2

Similarity Totals:  X° = 0,47 df = 2
Practice Totals: Z = 36
Iast Trial

Meaningful Similarity Relations

Practlice S N 0 Total
Low 50 60 50 160
High 42 38 62 142
Total 92 98 112 302
Similarity x Practice: X2 = 557 4f =2
Similarity Totals: X2 = 2,09 df =2

Practice Totals: Z = .98
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The Intrusion frequencles for the related interlists

type are presented in Table 27, for unrelated interlist in

Table 28, for intralist in Table 29, for extralist in Table
30, for the four types combined in Table 31, for blanks (no

response given) in Table 32, and for all 1ncorrect responsges

(intrusions and blanks) in Table 33.

Chi-square tests of independence were applied to each
of the frequency tables in order to determine whether the two
variables, Meaningful Similarity and OL Practice are lndepend-
ent of each other or assoclateds A chi-square analysis was
performed where frequencles were sufficlently large. None
of the X2 values were found to be significant, There are no
grounds for rejecting the hypothesis of independence between
Meaningful Similarity and Practice. Apparently there 1s no
relatlionship between these two wvarlablese.

The separate effects of Meaningful Similarity and Prac-
tice were then analyzed, Only analyses on the marginal
totals were made. A breakdown to the varlous levels of a
single varlable is not warranted from 2 probability stand-
polnt since the above chi-square tests of independence 1lndi-
cated that the two variables did not interact significantly.

A X2 analysis was performed on the S, N, O frequency
totals for the Meaningful Similarity variable. None of X2
values were significant (p> .05)

A binomial test was performed on the Low and High fre-
quency totals for the OL Practice varlables. Five of the z
values were found to be significant. Both the Middle and
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last trials for Intralist intrusions (Table 29) and combined

intrusions (Table 31) showed significant differences between
the Low and High totals. The Middle trial for Blanks (Table
32) also showed a significant difference.

A summary of the results for intruslons and blanks are

shown in Table 34,

Insert Table 34 about here
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Table 34

Summary of Results: Intruslons and Blanks

Type Analysis Practice Similarity Silmilarity Table
Irial df = 2 x Fractice No.
af = 2

Related Middle no test no test no test 26
Interlist

last no test no test no test 26
Unrelated Middle Binomial no test no test 27
Interlist

last no test no test no test 27

Intralist Middle 1z = 3.02#%% X2 = 0,36 X° = 1,79 28

Last Z = 3,568 X2 = 3,50 X5 = 0.35 28
Extralist Middle Binomial no test no test 29
lLast no test no test no test 29

Combined Middle z

4,134 X2 = 1,46 X2 = 2421 30

Intrusilons 5 5
Last 2 = F,53%% X° = 2,18 X< = 0,21 30
Blanks Middle Z = 3, T4k no test Xe = 3,00 31
Last Z = 1.56 X° = 4,63 X2 = 5,07 31
Intrusions Middle z = 0436 X2 = 0,47 X2 = 1,86 32
and
Blanks last 2z = 0,98 X° = 2,00 X2 =5.57 32
##p (.01

###p <,001



CHAPTER IV
DISCUSSION
Level of S, N, O difficulty on OLs.--The non-significant

Fs for the effects of Similarity and the Similarity x Practice
interaction (see Tables 8 and 11) indicated that the items
coded for the S, N, and O relations on the OL trials were not
differentially learned., The rather similar means and the
large standard deviations (see Tables 6, 7, 9 and 10) further
support thls view. It is 11kely3then, that the findings of
this study are not blased with respect to a differential ease
of learning of the S, N, and 0 type items on the original
lists (OL).

The finding of a significant F of 5.65 (p<.05) for
Practice on the Variation B analysis (see Table 11) is prob-
ably an artifact of the scoring system employed. Slnce the
High Practice group had been presented more OL trials than the
Low Practice group, on difficult to learn ltems the subjects
in the High Practice group were thus permitted to obtain higher
scores than the Low group. The median number of OL trials pre-
sented to the Low Group was 8.,0; to the High group i1t was 14.0.

Effects of OL Practice.--On the OL trials the two levels

of OL Practice, Low and High, were significantly different

with respect to (1) the mean number of 0L trlals presented to
each group, and to (2) the mean number of correct items obtained
by subJects on thelr last 0L trial. (R<i.001 in both cases; ses
Tables 12 and 13). These findings suggest that the differing
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amounts of OL practice presented to the groups were suffici-
ently diverse. However, on the IL trials, significant differ-
ences between the Low and High groups were found only with
respect to some of the Intrusion and the Blank measures. It
is not immediately apparent why the analyses made with the
trials-to~criterion and latency measures did not result in
slgnificant differences between the two groups on the TIL trials,
Perhaps the amounts of practice were not varied to a sufficient
degree. Or, 1t may be that trials-to-criterion and latency
were Insensltive measures, An assessment of these dependent
variables wlll be presented in the followlng section.

The mean number of intrusions for the Low group was sig-
nificantly greater than the mean of the High group, on both the
Middle and Last Trials for the Intralist and Combined Types of
Intrusions (see Tables 29 and 31). It is likely that the
increased amount of practice which the High group received
increased the ablility of that group to distinguish the 0L from
the TL materisls. Thus, the subjects in the High group might
well be expected to produce fewer intrusions than those in the
Low group. Oonsequently, those in the High group would be
expected to produce more blanks than those in the Iow. The
finding of a significant difference (23(.0002) between the
mean number of blanks for Low and High groups on the Middle
Trials (see Table 30) supports this interpretation.

Effects of Meaningful Similarity.--The results of the

statistical analyses indicate that the S, N, and 0 levels of
the Meaningful Similarity Relations variable had no
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differential effects upon the measures of trilals-to-criterion,
latency, and intrusions in the "responses varled" transfer
situation. Nor did the Meaningful Similarity varliable inter-
act in any significant way wlth amount of OL practice., The
varisble of Meanlngful Similarity does not appear to be a
major factor affeecting degree of transfer,

The question may be posed as to whether the three depend-
ent varlables used in this study were sufficlently sensitive
to detect such effects. An assessment of each of these
varlables follows,

(1) Trials-to-criterion per item may be regarded as a
sensltive and important measure for 1t traces the progress in
learning for each of the 15 items 1ln the transfer list across
trials., It 1s sensitive because it records the exact trial on
which a subject obtalns an item correct for the first time
(Variation A). It is also a stable measure because it records
the trial on which the item is obtained correct for the second
time (Variation B). The measure is exceedingly important
since it is directly involved with determlining when and if an
item 1s learned correctly.

(2) The Latencj measure was undoubtedly restricted in
the present study. The extremely skewed frequency distribu-
tions were the result of an inordinately high number of "Fast"
(short) latencies (see Tables 24 and 25). Consequently, finer
latency discriminations, which the E-raters dild not provide,
may have been necessary. A mechanical measuring device or ald

of some sort would possibly be required. Nevertheless, rough
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as 1t was, thls measure dld significantly differentiate to a
high degree between something, the rate of responding between
the Middle and Iast Trials (see Table 26). The difference
indicates that, in general, the subjects' average speed of
responding increased over trials. That 1s, when the subjects
gave correct responses on the Iast trial those responses tend-
ed to be given with shorter latency than those responses glven
on the earlier Middle trials., Such a difference 1s likely due
to the effect of practice on correct items over trials. The
typlcal finding of investigators is that latency is inversely
related to response strength or to freedom of conflicting tend-
encies (Woodworth and Schlosberg, 1954, pe. 4l). However,
whatever the adequacy of this formulation might be, 1t would
appear that the sort of interpretation which would likely be
placed on this finding would not be relevant to the purposes
of this investigation. The finding would be one of particular
importance had some significant effect involving elther Mean-
ingful Simllarity or level of Practlice also been found.

(3) The intrusion measure is one that is closely related
to the trials-to-crlterion per item measure. The former is
concerned with incorrect responses, the latter with correct
responses., A problem which may occur wlth the intrusion
measure is that subjects may prefer to say nothing (blanks)
rather than utter an lncorrect response. Consequently, the
frequency of 1n£rusions in some particular categorles may be
Insufficient for statistical analysis. Thls situatlon occurred

In this investigatlon for certaln types of intrusions, Related
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Interlist, Unrelated Interlist, and Extralist, and thus

greatly reduced the effectiveness of the intruslon measure,

In summary, 1t appears that the most sensitive measure

in the experiment was trials-to-criterlon; latency and intru-
sions were weak ones, although not entirely without power.
In all, one would expect that such measures would be suffi-
ciently sensitive to detect any differences which may exist
to an lmportant degree regarding the effects of the Meaning-
ful Similarity variable.

The number of studlies which have employed the variable
of Meaningful Simlilarity is relatively small, and their results
are conflicting and inconclusive (see Table 1, and pages 3-5).
The finding of Osgood and Steinberg (1965) that Meaningful
Similarity 1s a factor affecting rate of acqulisition in

palred-assoclate learning, seems to suggest that it would also

be one in a transfer situation. In that study it was found
that, generally, S ltems were learned significantly faster
than N or O ltems. Tkere was little differentiation between
N and O items., The subjects In their study were tested with
materials and procedures that were similar, and in a situation
that was ldentidal with that employed in the presdnt investl-
gation. PFurther, the dependent variable of trials-~to-criterion
per item used by Osgood and Steinberg was the same as that
used in the present study. That the Meaningful Similarity
variable affected learning in that study, but failed to affect
transfer in the present study ls thus somewhat baffling. How-
ever, since the Osgood and Steinberg study varied similarity
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relatlions between stimulus and response elements in paired-
associate learning, rather than the similarity relations
between response elements in transfer as in the present study,
any impllcations from the Osgood and Steinberg study for the
present one must be quite tenuous.,

Conclusion.--0sgood (1953) has theorized that the more
nearly simllar are two responses, the less would be the
interference 1ln a paradigm B transfer sltuation. He predlcts
an S N 0 order, where the S relation between responses (the
most similar) results in the smallest amount of interference
and the 0 relation (the least similar) results in the largest
amount of interference, i.e., S<{N<CO0 interference., The
results obtalned in the present investigation, S N 0, differ-

ences not significant, do not support Osgood's theory.
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