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transfer and retroactiovn s a function of mixed and
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response variations = siwuilar, neubtrsl znd ouposed.
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INTACDUCTICN

aiuller znd Pillzecker (1900) bezan the work on
retroactlive interference when they discovered thut
learning new muterlal during the interval between
original learning and the recall trial nade the
amount of material recalled less than the awount
rctained when siwple resgt filled the interval.

The toplc became a popular one for study in the
fileld of learring. OCne of the factors found to be
particularly signiflicant in affecting the awount of
interference or facllitation is the auount of simi-
larity between the interpolated and orlzlnal learning.

Robinson (1927) was the first to clearly specify
the effects of sizmilarity in retroaction studies. He
proposed the following relationship: "as similarity
between interpolation and orizinal mzmorization is
reduced from near ldentity, retentlon falls away to
a minlmum and then rises again, but with decreasing
slmilarity 1t never reaches the level obtalned with
maximum sirilarity. " (pp. 298-259). Ihis relation-
ship glves the well-known Skazgs-Robinson curve of
retroactive inhibition.

ilcGeoch and wcDonald (1931) and LicGeoch and
LicGeoch (1937) failed to support the Skaggs-Robinson
hypothesis and stated that the greater the similarity

1



in meaning, the greater the interference. Both

the icGeoch studies used Jjudged simllarity as the
definition of the meaningful relationship, wnereas
Robinson used 1dentlical elements. The method of
identical elements defines the similarity dlumen-
sion by the proportion of elements cowrwmon to both
initial and transfer tasks. (For example, cef and
def share two elements for the first degree of
similarity; cef and deh share one elewment for the
second Jdegree of simllarity; cef and doh share no
elements for the third or most remote degree of
similarity.) In the method of judged similarity,
the judges must rate on some scale the extent of
similarity of various words to the reference worgd.
(For example, when "free" is the reference word
and direct synonymity is excluded, "open" is
Judged to have the first degree of siumllarity,
"0dd" to have the second degree of sliilarity,
and "clogsed" to be the most remrote.)

Gibson (1940) in a theoretical article on
verbal learning distinguished between the similar-
i1ty of the response in transfer studles. This
suggested a reconsideration of Robinson's hypo-
thesized curve in that he falled to distinguish
between the simllarity of the varlous parts of

the task.



The distinction between stimulus similarity
and response simlilarity found experimental valid-
ation in experiments by Gibson (194l1) and Eamil-
ton (1943) varying stimulus similarity. Both
studied the effect of varying stimulus similarity
in a palred-assoclate task with geometric forms
as stimull and verbal material as responses. They
obtalned opposite results. Gibson reported that
retroactive interference lncreased wilth increasing
similarity of stimull. Hamilton reported that
retroactive interference decreased wilth increasing
similarity of stimuli. However, Gibson used
different and neutral responses while Hamilton
used identical responses. Thus, Gibson varled
both stimuli and responses while Hamilton varied
only stimull which further stressed the necessity
for the distinction between similarity of parts of
the task.

Osgood (1946) varied the similarity of the
response, holding the stlimulus constant. He
reported retroactive Interference increased as
response similarity decreased.

In 1949, Osgood proposed a resolution of the
similarity paradox in his transfer and retroactive
surface. In this surface, he relates the effect

of varying stimulus similarity, response simi-



larlty and both types of simllarity simultaneously
to transfer and retroaction effects. He did not
feel 1t was necesgsary to distinguish between the
methods of identical elements and judged similarity
in thelr effects on transfer and retroaction.

The significant features of the surface can
be stated in three empirical laws, based on then
avallable experimental evidence. COf particular
interest for this study is the second law which
deals with response variation: "Where stimull are
functionally identical, and responses are varled,
negative transfer and retroactive interference are
obtalned, the magnitude of both decreasing as
similarity between the responses increases. "
(Osgood, 1949,p.135) (See Figure 1). His 1946
experlment was a major experimental support for
thls law. Osgood regards the contrary results of
the McGeoch studies, previously clted, to be due
to the simultaneous variation of both stimulus angd
response similarity.

Bugelskil and Cadwallader (1956) made a com=-
prehensive attempt to test all of Osgood's surface
in a single experiment. Thelr results confirmesd
two of Osgood's empirical laws: (a) Law One,

dealing with stimulus similarity, and (b) Law



Filgure 1. (Recall scores after interpolated learn-
ing. A comparison of Osgood's theoretical values
with empirical data. The theoretical polnts were
plotted on the basls of a control group perforu-
ance for the zero effect level and a posslble peak
Recall of original learning umaterial

score of 13.

is shown after learring interpolated material
congisting of identical stlmuli and identical,
similar, neutral and opposed responses. (3ugelski
and Cadwallader, 1956)

No.
of
Words

fecalled

13
12
11
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A N o VO

LA LJ
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Three, dealling with stimulus similarity and
response similarity simultaneous variation.

Contrary to the second law, Bugzgelski and
Cadwallader found that when stimuli are identical,
negative transfer 1s greatest with the most
slmnllar responses and least with opposed responses,
(See Figure 1). Thelr results approximated very
closely the Skaggs-Robinson hypothesis.

Several differences in procedure might be
responsible for the obtalned differences.

(1) Osgood used letter pairs (such as c.m.) as
his stimull; Bugelskl and Cadwallader used geo-
metric figures from Gibson (1941).

(2) Osgood used a four=-sescond presentation rate
for his stimull; Bugelskl and Cadwallader used a
two-second rate.

(2) Osgood used mixed 1lists; Bugelskl and Cadwall-
ader used unmlixed llsts.

Of the three differences, the one involving
mixed and unmixed lists seemed the most likely to
explain the results. The difference 1n stimuli
was rot considered responsible for the difference
in results because of the marked agreement between
Osgood and Bugelski & Cadwallader on Csgood's first

and third laws, both of which involved stimulus
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similarity variation. 'AlSO, gince Osgood used a
welghted resnonse measure which involved giving
extra credlt for correctly anticlpating within the
first two seconds of the stimulus presentation,
the 1lmportance of the tining difference 1s less
than would appear at first inspesction.

In tre unmixed list deslign each interpolated
1ist represents only one similarity variation.
Thus, one group of 33 has an interpolated 1list in
which all the items are sizilar to the origsinal;
another group has an interpolated 1list in which
all the 1ltems are neutrzl in relation to the items
of the origlnal; a third group has an interpolated
113t in which all the 1tews are opposed in meaning
or feelinz tone. Since the sam2 relation holds
throuchout the whole interpolated 1list, S might
discern the relation, tnus contributing to positive
transfer and confounding the experinent. (3lasecka
and Ceraso, 1960)

The mixed 1ist procedure attempts to avoil or
reduce the poscsibility of S developlng such a
speclal set for the transfer 1llst by incorporating
rore than one similarity relatlon into the inter-
polated 1ist.(Oszood, 1946). TIhus, one-third of the

ltems in the interpolated 1list are similar to the



orlglnal responszs, one-thiri are neutral and
one-third opposed.

wlxed 1ist Jdeslgns are also preferred be-
cause!
(1) Fewer subjzcts are needed since it is not
necessary to have a separate group of subjects for
each conilition in ths expsriment.
(2) Zacn subject serves as hls own control, thus
making for more sensitive statistical tasts.

Zecently, Twedt and Underwood (1555) reported
no significant differeiices in transfer effects as
a function of mixed vs. unirixed list design. They
compara2d mlxed and unmixed lists in three conditions:
(a) identical stimull - neutral resoonses, (b)
i1dentical stimull - iientical but re-palired
responsz2s, (c) neutral stimull - identical res-
oonses. However, the point of agreatest disagree-
mznt In the results of Osgood and 3uselskil occurregd
in the variation with identical stimuli - similar
reg3non3ses. Thls variation was omittaed in the
I'wedt and Undsrwood studiy. Thes condition of
ldentical stimull - opvosed responses was also
omitted.

Thus, 1t was still feasible to hyvothesizg

that the differences in the results of OUsgood's



work and the 2Bugelskl and Cadwallader experilient
zight be due to this difference in s=xperimantal
desigzn.

I'ne purpose of the present zxpsrilient is to
study transfzr and retroacticon as a function of
mixed and uniiixed list design, using a palred-
assoclate verbal task, which variss response
similarity along the dlmansions usei by <Csgood,

(1946) while holding stimull constant.



zx»n2rimentzl D2simn. This study followed

the traditional retroactive iInterference dzsign
(A - B, A=K, A = B) iIn vhich the experimental
varlable 1s the meaningful relation of 3B and K
respons=2s 1in palred-associate learning. Inree
desrees of meaningful relations were used:
sizilar, (3), neutrzl, (&), =znd opnosed (C).

all groups had the sase list for ori-inal
learninz and for the recall trial.

For the unzixel list design, three groups
had an interpolated 1list with only one Jdegree of
sizilarity - all twelve resnonses being elther
similar, neutral or opposed to the resvonses of
the oriziral list.

7or the mixed 1list design, three groups of
subjects learnsed a twelve 1ltem Interpolated 1list
with a block of four resnonses siuilar, four
neutral and four oovosed to the resconses of the
original list.

There were a total of six experimentiul grouos.

Lists. [he 1lists were taken from Cs:ood (1946)
ard consisted of letter palrs as stimull, angd

meaningful adjsctives as responses. Table 1

10



Table 1.

11

adjectlves employed in the experiment

in terms of the meaningful relations between
original and interpolated materials.

OL IL

Similar reutral Opoosed
f.s. - tense hard basic goft
g.l. = free open o4dd closed
h.v. - dalnty clean curious dirty
J.y. = robust solild long flimsy
k.t. - neat clear nuwb hazy
d.m. - skillful quick sour slow
g.r. - slender alry dally solid
r.h. - nolsy excited equal calm
t.g. - drowsy dead necessary alive
W.p. - boorilsh rough near smooth
X.n. = rounded graceful lucky clumsy
y.b. = pale sickly similar healthy
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presents the adjectives used in the experiment in
terms of their meaningful relations. Three of
Osgood's stimulus-resvonse pairs were remxoved from
each 1list to reduce the time requlred to complete
the experiment. Table 2 presents the particular
comblnation of adjectives used in the three mixed
lists.

Three mixed lists were used so that euch response
adjective used in the three unmixed lists woulld
appear in the same meaningful relation in a mixed
list. Thus, the three sets of four sinilar ad-
Jectlves in the unmixed similar 1list were used each
once, the first set in the first mixed 1list, the
second set in the second, etc. Ihls was also true
for the neutral and opposed conditions. The order
of presentation of the S-R palrs of the mixed lists
during interpolated learning was arranged to min-
imize runs of responses of the same degree of

sirllarity.

aoparatus. For each list learned, three
different orders of the S-R palrs were shown on
a Lafayette memory drum, with a two-second pres-
er.tatlon rate, and a two-second Inter-item tixe.
Inter-trial time was four seconds. Ihe original

list was shown in window one (left side when facing



Table 2.

13

Particular blocks of adjectives ex-

ployed in mixed 1lists in terus of the meaningful
relatlions between original and interpolated wat-

erials.
OL IL
wixed
1 2 J
Similar | Keutral | Opnosed
f.s. - tense hard basic sof't
g.1l. - free open odd closed
J.y. - robust s0lid long flimsy
wW.p. - bocrish rough near smooth
Neutral Opposecd Similar
q.r. - slender daily solld alry
t.g. - drowsy necessary alive dead
X.n. = rounded lucky clumsy graceful
y.b. = pale sluilar healthy sickly
Oprosed Simnilar Neutral
h.v. - dainty dirty solild curlous
k.t. - neat hazy clear numb
d.m. - skillful slow quick sour
r.h. - nolsy calm exclited equal
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machine) for all groups. The unulxed lists =-
similar, neutral and opposed - were in windows
two, three ani four respsctively. The three wixed
lists were shown in windows two, three and four
respectively. Two memory drums ware used; lists
were interchanged dally to control for varlation
due to machines.

Procedure. The gzeneral procedure was as
follows:
(1) The S was gliven instructions (presented in
appendix A). The anticipation xrethod was used
for all 1lists.
(2) Ss learred the original list to a criterion of
two successive corresct repetitions.
(3) A two-minute rest was given in which the §
left the machine, ani was engsaged in conversatlon

by

It=)

(4) Ihe interpolated list was learned to a cri-
erlon of two successiv:s correct repetitions.

(5) A two-minute rest was given as in (z) above.
(6) The S was given one recall trial on the orig-
inal 1ist. The recall trial was not begun until
the 5 understood that he should anticipate the
first time through the list.

Three female experlmenters ran all 3s. The
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author ran one-half of the subjects kept in the

analysis.

Subjectgs. Subjects were volunteers from the
introductory psychology course, who were given
research credit for participating in the exper-
iment. A total of 124 subjects were run. Twenty-
elght were not used in the analysis, leaving a
total of 96 3Ss.

Ss were elliminated for the following reasons:
one S for not following instructions, fifteen 3s
for not reacning criterion on the original 1list
in 50 trials, twelve 33 for not reaciiing crlterion
on the interpolated learnirg at the end of their
experimental s-=gsion.

There were elght females and elght males 1n
each of the six groups. an order of conditions
was prepared pefore the experiment began with euch
of the six conditions represerited once 1in each
block of six 33, and the order counter-balanced
from block to block. Ss were zassigcned In order
of thelr appearance at the laboratory.

all Ss were nalve 1in verbal learnling exper-

laents.



rzSULTS

his section 1s divided into two parts: the
first part presents the analyses of the transfer
task, the second presents the analyses of the
retroactive effects.

Bugelskl and Cadwallader (1956) reported a
high negative correlation (rho=-.85) between the
trials taken to lesarn the interpolatsd list, and
the nuwber of 1tems of the origiral 1list recalled
in the one recall trial. Therefore, he presented
only the results of the recall trial 1in hils
anzlyses. Osgood (1946) reported the results of
both his transfer and retroactlon measures.

In the present study, r=-.62 for the three
unmixed lists, -.4C for the threse mixed lists, und
-.54 for all 1ista combined for trials to criterion
and ltems recalled. All correlaztlions were cig-
nificartly different frou zero, (p <.03), but
somewhat less than exvected. Therefore, analyses
are presentzd bslow for both Interpolated learning
ani the recall trial.

Origlinal learning was falrly uniform and an
analyslis of variance revealed no significant

differsnces between groups. (F=1.05, p>».035).

—

16
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Transfer

Three measures of interpolated learning were
used to ascertaln the awount and kind of transfer.
(1) Lumber of trials to the criterion of two
successlive correct repetitions of the twelve ltems.
(2) Xumber of trials to the criterion of two
successive correct repetitions of blocks of four
adjectives coummcn to the mixed and unwixed lists.
(3) Iumber of correct responses in the first six
trials of the interpolated 1list for blocks of four
adjectives. (all 33 had at least six trials of

interpolated learning.)

a. ..1ixed vs. Unouixed Lists

Table 3 zives the mean numpber of trials to
criterion for each block of four adjectives for
each of the sizilarity conditions in the mixed angd
unmixed lists. Lach block of aljectives contains
the four adjectives that are found in the wilxed
lists and that are in the corresponding uniixed
11st.

The difference between the z:ix=d and unmixed
list design was testz2d for each bloczk of four
adjectives by means of L tests. Cnly one of the

riine valuzs of t reached the .05 level of sigrif-



Table 3.

L €4Y rumvsr or trials
for mixed and unuwixzld lists

[
[@n]

to IL crit:rion

for each block of four

adjectives ani blocus witi'in sinilurity relations

coublined.
Slaillar Azlation
3locks
Block 1 Zlock 2 Slocx 3 Cowbined
wixed 13.1 15.7 14.7 14.5
Unnixei 13.2 16.1 12.5 14.0
lleutral R=2latlon
3locks A
Block 1 Elock 2 2lock 3 Cowmclnad
Llxed 12.1 13.6 17.4 14.4
Uniiixed 17.4 12.G 12.7 15.0
Opposed Relatlon
EIOcks‘W
Zlock 1 3lock 2 Zlock 3 Cowwbinzg
nix=4 12.2 15.6 17.6 15.1
Unmixed 12.2 15. 4 12.¢ 1z2.4
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1cance: 3lock 1 of tha neutral condiition, (ts2.21,
p €.05).

™A
1

4l

@

differcnce ovetwsen zixed und unmixed lilsts
was also tested Ior eacn condltion with blocks
corbined. The tnrece i tests were not sicnificant.

fable 4 gzives the mean rumber of words cor-
rectly antlicipated in the first six trials of
Interrolated learring for mixed and unmixed lists
for each block of shared adjzctivzss. Flzure 2
presents the condition rieans for mixed and unwixed
lists graphically.

nine t tests were calculated on the nine
bloclzs testing for differences between mixed and
unix=d design with tiis measure. OCnly one value
of t approachzd the .05 level of significunce:
Block 1 of the neutral condition had a t of Z2.71,
(pn<.01).

Ihree t tests were performed on the means of
the corditions with blocks comblned. licne were

slynificant.
b. ilixed Lists

A simple analysls of varlarnce was p=arformed
comparing trials to crlterion on the transfer task
for the three mixed lists. Lists were not sig-

nificant, (F=1.08, p>.05).
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Table 4. iiean number of words correctly anti-
cipated in filrst six IL trials for mixed and unmixed
lists for each block of four aijzctives and blocks
wituln sluwllarity relations combined.

Similar Relation

3locks
Block 1 Block 2 Block 3 Comwbined

9.7

Ul

ixed 8.9 10.8 S.
10.6 .7 11.8 10.7

e

Unmixed

eutral Relation

Block 1 3lock 2 Zlock 3 Slocks
Combined
Jixed 10.8 7.7 7.7 8.7
Unmixed 5.7 6.1 7.8 6.5
Opposed Relation
Blocks

Block 1 Block 2 3lock 3 Combined

ilxed 11. 4 10.0 £.0 .8

Unmixed 11.8 9.6 10.1 10.5
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Figure 2. iiean number of words correctly anti=-
cilpated in first =ix trials for mixed and unmixed

lists.

12

10 F \

ean

Correct

L — 1xed List
x--s Unmixed 1list

Ré ﬁn Ro

Similarity Relatlion




This was an over-all check of the equivalence of
the three mixed 1lists. Lo difference was expected
as the only difference in the constructiorn of the
three lists were the particular words used for

the similarity conditilon.

The similar condlition was compared with the
neutral (S/N) and with the opposed (S/0), and the
neutral condition with the opposed (N/C). Three
matched t tests were completed on the number of
trials to criterion for the three blocks of four
adjectives with the combined totals for a condition
from all three lists. No value of t approached the
.05 level. Osgood also performed these tests in
hls analysis, and found the same results for the
53/N and N/O comparisons. However, he found the
opvosed condition took significantly more trials to
reach criterion than the similar condition.

Since the number of men and wouien were equal
in number in each grouo, a factorial analysis of
variance was used to increase the precision of the

statistical tests and to compare the results of

men and women.

A "I'ype 1" analysis after Lindquist (1953) was
used. analysis of varlance of trials to criterion
1s shown in Table 5. ‘hlle the three conditions

of similarity were not significantly different from
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Table 5. Aarnalysis of variance of trials to cri-
terion on Il task for mixed lists.

Source aft ieDe b

2etween-Subjects 47

Sex 1 525.00 4,73 %

error (b) 46 111.83

Within-3ubjects G6é

Similarity (Sim) 2 8.50 .47
Sex x Sim 2 27.61 1.53
error (w) 92 18.17

Total 143

Table 6. Aralysis of variance of number correct
during first six IL trials for mixed lists.

‘|

Source arf KeS.

Between-Sutjects 47

Sex 1 100.55 2.96

error (b) 46 23.97

Within-Subjects 96

Similarity (3im) 2 17.06 1.23
Sex x S5im 2 76.29 5.71%
error (w) 90 13.36

Total 143

¥ .05 level of significance

% .01 level of significance
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each otner, females took significantly fewer trlals
to criterion then males.

Table 6 gives the aralvsis compiring the number
of words correctly anticinated in the first six IL
trials. Nelther sex differenrces nor similarity con-

dlitions were significant. However, thneir Interaction

was found significant. Individual comparisons revealed
that men and women were significantly different only

with the condition of "opposed" simzilarity.

c. Unmixed Lists

The mean numoer of IL trilals to criterion for
the similar, neutral and opposed 1lists are 18.2, 19.8
and 18.3 respectively.

Analysis of variance of rnumver of trials to
criterion for men and wousen for each of the siiilarity
conditions ylelded nonsigniflcant results for the
8lmilarity variation. The women took significantly
fewer trials than the men. The interactlion was not
significant. (3ee Table T)

However, no significant difference in trials to
criterion was found. The substantial correlation
(r=.67) between original learning and IL sugzested
the use of analysis of covariance.

Analysis of variance of the number of words
correctly anticipated in the first six IL trials for

men and women for each of the slmilarity conditions,



25

Table 7. Aanalysis of variance of trials to criterion
of IL task for unmlixed lists.

Source df M.Se F
Between 5

Similarity (Sim) 2 11.52 .21

Sex 1 T44.18 14, T2%%

8im x Sex 2 64.18 1.27
Within 42 50.54

Total 47

Table 8. A factorial analysis of varlance of the
number of words correctly anticipat:d in the first
8ix IL trials for unmixed lists.

Source af M.S. F
Between 5

Similarity (Sim) 2 793.75 5. 46%

Sex 1 1564.08 10, TE%**

Sim x Sex 2 66.06 . 46
Within 42 145,32

Total 47

* .05 level of significance

¥# .01 level of significance
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shown in Table 6, revealed both similarity and sex
differences to be significant. The interaction was
not significant. Individual comparisons showéd the
neutral lists required significantly more trilals to
reach criterion than the simlilar or opposed ligts.
The similar znd opposed lists 4id not differ signi-
ficantly. ©Wwomen learned the lists faster than the

men.
Retroactive =Zffects

The retroactive measure used 1s the numbar of
words correctly recalled in the one recall trial.
The reader will remember that all groups have the
saze recall trial, but will bs labelled with ths

relation name they had during interpolated learninge.
a. Mixed vs. Unmixed List Design

Table 9 gives the mean number of words correctly
recalled for rixed and unmixed 1lists for each simi-
larity condition for each block of four adjectives.
Figure 3 presents the mean of the totals for each
8lmilarity condition graphically.

The difference between mixed and unmixed list
design was test=4 for each block of four adjectives
by means of t tests. Block 1 of the neutral condition
again was the only compariscn to reach the .05 level.

agaln, no significant differences were found between
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Table 9, (earn number of words correctly recalled in
the on2 recall trial for mixed and unzixed lists for
each block of four adjectives and blocks within sim-
1larity relaticns co.vincd,

Similzr Relziion

Block 1 Elock 2 Bleock 3 Elockse
Zombined
ixed 1.3 l.0 1.0 1.7
UI]uli:{’:‘,’i 107 lt? 107 1-7
reulral Relalion
3lock 1 Block 2 2lock 3 Blocks
Conbined
[[ixed 243 1.5 1.3 1.9
Crrixed 1.2 1.7 1.6 1.5
Crposed Relation
3lock 1 Block 2 Block 3% Blocks
Conbined
Lixed 1.8 1.9 1.5 1.8
['l‘..[:i}(ed 109 2.3 2.5 2.2 J




Fisure %, ILuwber of words courrectly recalled for
pixed end umniixed licstls,
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mixed and unmixed lists wren tested for each condi-

tion with blocks combined.
b. ILixed Lists

an analysis of varlance of the number of iteus
recalled in the recall list revealed no significant
differences between lists. This test was a rough
cteck of the equivalence of the ulxed llsts.

an analysis of varlance usling the nuuber of words
recalled tested the effects o7 the internolated siwi-
larity conditions and found no sigrificant differences.
(3ee Table 10)

To check the nossibility that the type of araly-
sis used by Csgocd might give iifferent results, matched
t tests were applied, compariny sach similarity condi-
tion with the other two. o value of 1 approached
the .05 level of significance. This confilrwed Osgood's

failure to find sigaificant differences on the first

recall trial.

c. Unmixed Lists

The mean number of words correctly recalled of
tre sinmilar, neutral and opposed 5rdups ars 5.0, 4.7
and 6.6 respectively.

An analysis of covarlance, adjusting for differ-

ences in the oriziral learning, revealed no differences
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Table 1C. Analysis of variancs of nuiber of words
recalled for mixed lists,
Source arf .S, F
between-Subjizcts 47
Sex 1 2.01 Y,
~ b\ | S 9 ’:«Q
error (b) 45 2.33
Jithin-3uljectls <5
Similarity (Sin) 2 oL 25
Sex x Sim 2 1.05 L0l
error (w) S2 1.71
T bal 143
Tovle 11. A factoriel zosld 5 of variance of words
recallel for unuixed lists.
SOU'[“\’:"':)- df cS' F
Febveen 5
. - . s ~ -~ ') I>)
Sivilarity (Siw) 2 16.14 2.53
Sex 1 70.,C% 11.21**
Sex x Sinm 2 1G.40 l.50
Jithin L2 5425
Total 47
level of sigrnificance

level of significance



in nuuver of words recalled. Thic is conbrary Go

i Cudwalladzsr's results, wnicii found

"‘\

Sucelsicl an
si en ezch cordition.
Analysis of varjence (Table 11) of words re-
called fou:nd fevales reczllin. si

nificactly usore

[As
words tiuan wmales, but not sisnificant differecuces

between the siwilarity conditlons,



Oszcod recorted in his 145 studys, ani also
stated in his second ewpiriczai Jaw, that w. en stbiauli
are identical and res.onses varied, rne_ative trensfer
and retroactive interference decrease as si.ilarity
between res.ornces increases. Huceleki and Cadwallader
llowever, ascerted vuat Lhe law should be nodified to
read, "... thc weiaitude of botn increasin  and tien
decreasin; as similarity between tue responses
increases." (1355, p. 255)

Tiie results of tihe present study did not confir.
the effect of res:;onse similarity variation reoorted
by eithzsr Os 000 or Zuzelski, Our recall aeasure
showed no sinificant differences. If one .icrely
inspects the recall data for trends, once agszin there
is a lack of azreemert. The mixed list zrouvs suz_est
tre least retrcaccive icterference zt t.e ne.tral

condition, and no difference between gimilar and o

e
|

143}

posed counditions wiiile the unwixed list zroups

the mnost retroacitive interference at rectral and the

—

east at oppoced. Zugelski found the most retroactive
interference st the siuilar point wuile Cusood found
the least interference at this jpoint.

Buzelski obtained significaent differences in hie

first recall trial ard used trese exclusively Tor higs

«
[

analysis. Clszood analyzed boti. his recall measures

)

2

N
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found no si_nificant d4if-

[
ja

and his IL measures.
ferences on hkis first recall tricl and only a weax
trend using tihie coatined results of the 5 RL trisls.

Therefore, it is worth inspecting Os

m
(]
C
o
[0)]
ct+
i)
IS
ol
0
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fer results for a_reement with ours. Csgpood did find
a significznt difference at tie 0> level, usins irials
to tre IL criterion between tie similar and op
itens., But, the results for tine firet and first two
IL triszls were far wore cercitive indicztors of truus-
fer. e zlso found numuver of correct res.onses early
in IL to ve a more sensibive measure of transfer than
nuitber of {rials to tie IL criterion. Tous, we are

in acreement with Csgood as to where transfer cen be

best meacured. Ificwever, he found bane siailzr covdition

[ag
C
™
<
@
T

:e¢ least necative transfer, and neutral and
vposed to show about the sauie amwount. We found simi-
lar and opposed to show about the sawe awourt and
neutral to show the wost nezative transfer.

The failure to replicate eitier Lihe results of

Ogyovod or Bugelskl may be due to procedursl differences.

O

gz00d gnd Buselski both used tie metnod of adjusved
or equated learninz. This procedure atteauts to ejuate
tne amount of learning on any given word, by reuoving
words frow the list that have wmet a criterion of anti-
cipation. Tue present study kept lists intact uatil

the criterion was reached.
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Gznerally, results obtained from adjusted lezrn-
in: orocedures have been similar in kind to thnose
obtained witn unadjusted vrocedures. However, the par-
ticular criterion of learniny we chose may have
accentuated the difference between adjusted and unad-
Jjusted procedures. Both Osgood and Burelski had used
a criterion of two succecsive correct anticizations
for each stimnmulus-response cair. In atteuntinz to
replicate their studies as possivle we used tue saune
criterion of two successive correct anticipations, but
ap.rlied thiis requirenent Lo the entire list ratier than
to individual stimulus-resconse pairs. The mean nunber
of trials to criterion rejported by botir Csg_o0d and
bBuzelski is far lecs tran the mean nuaber of orials to
criterion in our scudy. The mean nu..be: of trials to
tiie IL criterion for Ogood's most difficult condition
was 4.3. The mean for our most difficult mixed IL
condition was 15.1 trials. The umean for Bujelski's
most difficult IL task was 6.9 trials. The mean for
our most difficult unmixed IL tasx waé 19.8 trials.

It is possible that such a difference in learnir . rate
nay be duae to populution differernces in verbal avility.
Tl.e size of the difference seeis Lo point more direct
Lo the interaciion Lebwezn bLype of learri: & Lroczlure
(sdjuslted or wadjusled) ard the criterion of learnin

used, If bhis interpretalbion is correct, our choice
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T oerilerion incresced e zaouwn o of COL =200l IL
. - . e A e
JTEC L1Ce. Tuere 18 sowe el o O Lelleve Lnag

transfer and retroactlion very as Ue awouny of CL

cnd IL pracuice 1s incresased.  (lcGecch end Irlio:,
b IR N 2 L T T ) K ~ . [ K. N . o ~ A~ . e .
1-21,. Availsvlie iuforaabtlion 1s nob susrficlerncly

conpiete to indic=te tle sanner in which chis varliavle
would interact wioh a slallzrity diwersion.
The failure to obtain si_niflicanty d.lferences

_seeted ¥

wher resnonse siilority was varied su
tihe sinilerity relation itsell should ve checked.

tiore tuan fif rears have ela. sed since Os_ocd

scalsd nis words end his Yale sophowil: juuw_es grobadly

i

were drawn frowm a population with more verbal sbility

2

than our f

1

Se

Therefore, a -rouu of 20 (llichizan Ctete Univer-
city under;raduate) Jjudjes, siwilar to our learnin:
S3, was givenr a 1list of the response words for the OL
lict and a list of all of Cs_ood's siuiler words. They
were asxed to palir eaca of tihe orizinal res oase words
witn the word most sluilar to it from the list of
sinilar words. Tiie sa.e procedure wus [ollowved with
anosuner _roup ¢f 20 Judzes for the oppoused vords with
instructions to watch v in teras of an op,osed rela-

PR

tion. This procedure is closer to Ul e achuszl learning
e

oroecedure than Os_ood's own techniaue of judzing siwilar-

ity, since it allows tihe Ss to see all tre words in



made eiullarilby Jud_sernts with relerence to only one
Key woerd at a tise.
Only four words in eitner tie siailar or the

ezc s ten of our

}- 4

opoosed lists were paired up Uy &b

jud_ces in azree.er v witn Ceood's relations. Tihis

lack of agreerent was not due to the unreliasbility of

tire judziients since zt least sixteen Jjudjes a_reed on

palrcing three words which were npot palred by Os:zood.
Tre extent of disa_reemnent betwezn The two methods

of Jjud_ing sianilarity relations (plus _ossible opula-

v

tion differenrces) would seen to ar-ue trat studies on
transefer and retroaction with verbal uaterial wust first
maxe certain that toe wethods for Judsingz siwilarity
are defensivle and that thney are in fact cross-situs-
tional. Otlhierwise, studies reportin: to vary si.uilar-
ity relations mey not be varying this di.cension, or
varyinz it in a wacner cuite different froa thuat intended.
One possivle way of avoidiny the uncertainties of
the Judged sinilarity approach would be a procedure
for building up cdifferent levels of strern_ th between
rvairs of words in tue lavoratory prior to tie test for
transfer. “his could be dorne by varyin; ti.e numnver of
Joint exvosures of pairs of words or by setiin; levels
of anticipation or recall of a word in tie cair wien

thie other was presented.



It was hypotliiesized that tihe differerce between
tiie Csgood and Zugelskl studies mi_ht be o function of

tie mixed and vualxed 1lists desi n. Instead, the re-

sult

"

of this study support iie [inlin: of Tuiedt aud
Underwood (135%9) that there is no differences belween
mixed lists decsign. The single si onificant difference
titat occurred in one tlock of four words of tiie neutral

4

st desi

N

relation seems due to an interaction tetwesa 1i

r

-
ci.e bl:e nature of Uhe particular four words involved.

;ed directly due to

«©
u,
-

Tiiis interaction could notv Le be

@

the lack of an a_propriatz ctatistical test.
It is stvill possivle tiatbt biie use of Lhe two desijzns

N

uii_nt affect bravsfler and retroaction if different
meanin ;ful relations are used, such as hijhly similar
responses (synonyas) and antajonistic or opposite res.on-
ses.

Ao dinteresting finding in the precent study in the
sex differences cccurring on eacl: of tle varialles.
wouwen 4id consistently el nificancly vetier than wmen
in all analyses of unuwixed lists and in trials to cri-
terion of mixed lists.

This varizble has been ne lected in orevious
studies on verbal traunsfer and retroaction with adull

subjects,



The purpose of tne preseunt study wss Lo study
transfer and retroaccion as a function of mixed and
unmixed list design, usinz a paired associate verbal
task, varying response similarity alon_ the diwersions
used by Oszood (1345) while holdiny stimuli constant.
Oszood (19456), usinz a mixed list desizn, renorted that
varying recsponse siwmilarity resulted in negative trans-—
fer and retroactive interferciunce whicn increased as
resronse siamilarity decreased. Bugelskl and Cadwallader
(19355), usiaz an unsixed list desin, z2nd usin
saae response sinilarity dicersion, re_orted that Lhis
rec.once variation resulted in retroazction whicin decreases
as similarity decreases. =Recently, Twedt and Unaerwood
(195%) found no sinificant differences in aaxount of
transfer between inixed and unaixed list procedures,
but failed to fully checi. all the resgounse siwilarity
variations of Osgood.

Ninety-six 3s in six experimental groups learned
an ori inal list and a transfer list, zand were 3iven
one recall trial on the orizinal lisbt. The transfer
task for the mixed list jrouvs contained all three
responses variations - sianilar, nsutral and on.osed.

Tne transfer list for eac: unuixed list =“roup re_ resen-

ted only one res.onse variation.
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The vperforamance weasures used were nuster of
trials to criterion on the IL tuask, number of correct
responces during the first six IL triais, and tne nwn-
ber of words recalled durir; tie recall trial. Statis-
tical anzlyses were perforuwed on the results for wmixed

and urmixed lists together, and -n each se arately.
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sionificant differences were found betueen the
various exgeritental zrours on niwober of trizls to
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The difference in tran«efer reci.lis war ales be

stbtrivutable to the oreater ntviber of CL &and IL trials
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IIils experi.en

Jou cun learn Vaclv

.

t dlg desi_ned to test how repidly

e palired itews. The fireb itews

.

wre tro letlers such as l.oz., wod toey will apuesr
here in the window. (FJin. 1o 1i, Ihe oLier iteus
sre words, aod they will spoewr rere iz Lle wicdow.
(£CLL T PO IT)

fhis iz how tie padles 111 4 Lewr. (2020 Camd
wi:sd "loz. = Iéey" O, IT) ZFirst vou will cee the
lettery, ticu ble waclire il. .ove, Jou will
vee tae letiers a uln with the word i Ley arve onuired
fith on bhe ri ht. Ihe [fivet tise Shroo_h the list,
pronource Lie leblers lher rou fircd ce- hew and the
vords when you fired ses tire.. Jhen you see blese
stoers asain, vou Te _oing throu h the 1list for
Ulie cecond tise. Stzrbtin; tuea, and o throu_h iLue
rest of lhe lists, try to anvicips=te cut loud, when
vou gegez Lhe letbters, the worc it is puired wita,
before it =.. e rs in the wi Zc. . Tou Luve tr0o gec-

oris (O anticipate.

can't thint of any word
> - N - .
when 1t cppevrs.  Tae

order, so

It i

n

H A P H T [ P Sy es .

Lo weuorize tiout, Jjuss Lhe palrs.
- o ; - T S S D
cugss.  Any questions %
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Interol=zted Lesrnin:

Je are 3oing bte leurn a differens list now,

3 FRAY S - 38 o NN -

1n oz ga.wc ar, SO Ulis 1103 L1.8 ‘Lzhf‘{)b_}"l thie 1lics Uy
P T =] R N N .
£a)j the gulrse out loud, w=nd tlien gbart anticip=tin .

Now we will have ops trizl on the 1ist you
learned first. Plzsaze try to aabicipa

s you can tnis one tinz throush the lict.
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