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ABSTRACT

The extent to which sema:cic differential ratings of trigrams remain con-
sistent cver a four week retentisn period following pairing with positive or
negative attitudinel words was determined. The trigrams initially served as
stimulus {tems in a paired associate 1{st consisting of both positive and negative
evaluati{va rasponse térme, and rating and recall periods were presented to five
{ndependent groups at the end of zero, one, two, three, and four week retention
{ntervals. The mean rat{ugs for syllables paired with positive words and the
syllables paired with negative worde tended to converge &cross the four-week re-
tention perfod. However, when the ratings were adjusted for the number of asso-
ciatas recalled. either statistically or experimentelly, no evidence of systematic
change in the ratings across time was obteined. These results were intevpreted
as supporting a classicel conditioning interpretation of attitude tormation as

opposed to a word association interpretation.
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Following the suggestions of Doob (1947), Osgood and Tannenbaum (1955),
Staats (Steats, 1963, 1964, 1967, 1968, Steats and Staats, 1958) has developed
a theory of attitudes based upon the conception of /na attitude as an {mplicit,
mediating reasponse. (See also Rhine, 1958.) In Staats’ formulation an attitude
is defined in texrms of an evaluative, or emotional, response which comes to be
elicited by a stimulus through either first-ordar or higher-order classical con-
d’tioning. On the basis of this analysls, Staats and associates have demonstrated
that a number of variables kuown to affect the formation of conditioned responses
have similar effects on the formation of attitudes as well, Making use of his
classical conditioning of word meaning procedure (Staats and Staate, 1957), such
variables as number of conditioning trials (Staats and Staais, 1959), ratio of
reinforcewant (Staaruy, Staats, end leard, 1960), and the use of synonyms in the
test phase (Staats, Staats, and Heard, 1959) have been manipulated and found to
influence the formation and function of attitudes as would be expected on the
basis of the principles of classical conditioning.

The present study is dirccted toward further extending the application of
basic conditioning principles to the area of attitude by investigating the dura-
bility of experimentally established attitudinal responses across time. Specif-
fcally, 1if classical conditioning is the basic process operating in the establish-
went of attitudes, then the sirength of the ettitudinal response should remain
reletively constant across time to the extent that extinction and counter-con-

ditioning are controlled for.




A e b —————— s ema e e - v

A study by Yavuz and Boqsfield (1959) suggested that such conditioned res-
ponses do indeed per;ist across time in the absence of further conditioning
experience with the attitudinal etimulus (the CS for the ~motional response).
These inveatigators demonstrated that when evaluative (attitude) words were paired
with Turkish words in a paired-sssociate lcarning task, the nonsense words were
xated on a GOOD-BAD semantic differentfal scale in the same direction as the
rneaningful words with which they had been paired. The conditioning effect was
measured one week after the learning had taken place. For example, {f a positive
evaluative (i.e., GOOD) word hau been learned as the associate to a particular
Tvrkish word, the probsbiliLy was that subjects would rate the Turkish word toward
the GOOD pole of the semantic differentfal during a recall period one week later.
While the effect was much stronger when subjects could recall the experimentally
cetablished associates to the Turkish words, the effect occurred even when they
could not, Thus, some factor other than recall of the assouviatea must hsve been
responsible for vatings of the Turkish words in those instances when subjects
could not recall those associates,

The present experiment may be regarded as a systematic replication of the
abova experiment, It is designed Lo determine the extent to whlch‘rattnsa of
trigrams remain consistant over a four week retention period following their
inve.vement as C3s in & classical conditioning of attitude procedure. The pro-
cedure involved presentation of the trigram ftems in a_patrod agsocfate list
consisting of both positive and negative eveluative response terms, The design
utilized {ndependent groups, viith rating and recall periods vecurring at the end
of eash week,

In addition to determining the shape of the retention funstion for condition-
ed attitudes, however, an attempt was made to obtain evidence concerning two

“competing interpretstions of the results of the Yavus and Bousfield expariwent,

Bousfield (1961) explained the fact that a efgnificant rating effect was still
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obtained when subjects could not recall the experimentally established associate

by postulating the presence of distant associates to the originally establishied
response itema, He suggested that durlns the initial learning associations were
formed not only between the Turkish word and the meaningful word supplied by t¢he
experimanter, but between the nonsense word end a group of implicit verbal res-
ponses elicitad by the respouse word as well, wvuring the recall period one week
later, even though the first associate eateblished to the Turkish word had been
lost, he conjectured thet the associates to thie associate still had some strength
and were med{ating the ‘appropriate rating on the seuantic differential scale,

Recently Staats (1969) has offered an alternstive oxplanaticn for this
phenomenon, based upon his theory of atiitudes, discussed earlier. Staats has
suggested that during the initial learning of the paired associaste list not only
fs s specific assocfate to the stimulus word being formed, but, {n addition, an
evaluative attitudinal response elicited by the meaningful word is being classi-
cally conditioned to the stimulus word. Such a classically conditioned responsc
tomponent, rather than distant associate, would mediate the Turkish word ratings
when subjects cannot recall the experimentally-established assoclates.

While not specified in the Yavuz and Bousfield study, Bousfield's (1961)
werd association posiiion would secm to suggest that the mean semantic differ-
ential scores to Turkish words paired with positive and negative words should
systematically converge as a function of time. That is, loss should occur for
both the original response items and the more distant assoclates to these items
(although presumadly at different rates), since the more distant essociates
should be no mwore ismune to the effacts of interference and unlearning than any
other learned associate. The Staate position, on the other hand, would indicate
that once the experimentally established associate was lost as a major nediating
event, the classically conditioned attitudinal response would still remain,

That s, to the extent that nonsense words were dissimilar enough froa everyday

Q




spaech that extinction and/or counter~conditioning would not occur, the classically

conditioned mediator should remain relatively constant over time, |
An attempt is made in the present experiment to provide evidence conceruing

the two interpretations of the Yavur and Bousfield study discussed above by

statistically removing the effects of recalling the response itum by means of

an analysis of covariance and by plotting the rating function of those txigrams

for which the experimentally-established associate {s not recalled,

MBTHOD

Subiects

Subjects for this experiment consisted of 150 undergraduates enrolled in
various basic psychology courses at the University of Hawaii., BEeach subject
volunteered for one of 10 groups, and the treatment conditfon assigned to each
group was randonly determined, Subjects were not told at this time that some of

them would be asked to participate in a second session,

Materials

Two paired associate 1ists wers constructed, consisting of 10 CVC trigram=
meeningful word pairs, five of the response items being positive evaluative words
ard five being negative evaluative words., The ten trigrams utiliged were selected
from 8 group of 200 with assoctation values between 13 and 20 (Archer, 1960),
These trigrams had been rated on a PLEASANT-UNPLEASANT semantic differential (SD)
scale the previous semoster by an independent group of 100 sudbjects, The tri-
grams vere selected such that no consonsnt vecurred more than once in an initial
or terminal position, and the vovels ¢, £, o, u, and y were each represented
twice, The ten trigrems were divided into two sets of five each, ea‘h vowvel
nccurring once in each set, The mean SD ratings for the tilgrams weve 3,99 for

Set 1 and 3,98 for Set 2, with no trigram deviating from 4,00 by mora than .05,

Q




The mean asgociation values for the two sets of trigrams were 16.40 and 15.40
respactively.

The ten response items wore selected from a group of words rated by 89
graduate and undergraduate students at the University of Hawaii during the summer
of 1968. The five positive avaluative words had & mean SD rating of 1.61 on a
PLEASANT-UNPLEASANT scale and a mean frequency of 68.00 on the 1, scale of the
Thornd’ke~Lorge (15'44) )ist. The negative words had a mean SD rating of 6.42 and
8 mean freqdency of 63.60,

The first paired assnciate list was egtabliahed Dy pairing each trigram in
Set 1 with a positive evaluative word and each trigram in Set 2 with a negative
evaluative worc. The second list was constructed by reversing the evaluative
dicension paired with each aet of trigrams, The specific trigrameword pairings
were made with the reatriction that neither an ini-ial nor a terminal consonant
for a trigram would be the same as the first or last cousonant of the word with
which it was pafred. The specific trigrams and words comprising the two lists

are presented in Table 1.

Insert Table 1 about here

Fach subject was furnished with two booklets during the course of the ex-
periment. The {mmediate recell booklet consisted of 10 pages with a different
trigram used {n the paired associate learaing task appearing on each page. The
first 10 pages of the long-term retention bookler contained the trigrams used
followed by a FLRASANT-UNPLEASANT SD scale, ona trigram-and scale to & page, a
page of fnstructions, and ten more pages with the trigrams occurring alone.

Yen orders of the nonsense syllables were gensrated such that the same ayl-
lable did not occur f{n the same position in the orders more than once, Further,
the restriction was made that no more than three syllable-word combinatioans

representing the same neaning dimension could occur {n sequence within an order.




Table 1

Trigrams and Corresponding Response Items

for Pafved Associate Learning Task

Reaponse Item

Set Trigram List 1 List 2
YOX entertaining irritable
GIC advunturous hostile

1 vup enthusfastic jealous
QEH depe~dable stingy
NYZ considerate liarx
POJ frritable enthusiastic
CW liar dependable

2 PUV hostile considerate
XRB stingy adventurous
YD Jealous entert ining
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Four of these orders were randomly selected for the paired associate task, three
for the immediate recall task, and the remaining three were used for the long-
term recall task, All three oxders for both the immediate recall booklets and
the long~term recall booklets were equally represented in each independent group.
In terms of the latter booklet, a different order was used for the rating of the

syllables and the recall,

PROCEDURE

Two groups of 15 subjects each were run under each of the five recall con-
ditions (0, 1, 2, 3, and 4 week retention intervals), Under each condition one
group learned List 1 and the other group List 2 during the raired associate learn-
ing taslt. ‘The instructions and procedures for both the paired associate lzacning
task and the recall task were the same for all groups of subjects.

The instructions utilized for the paired associate task were modified from
those used by Underwood and Keppel a: reported by Runquist (1966), The paired
associate lists were presented by means of a Carousel slide projector. Zach
slide (containing either the trigram alone or the trigram-word pair) was exposed
for 2 seconds with no inter-trial interval except for 1 blank slide at the end
of every fourth presehtation‘of the list, Pour different'orders of the individual
pairs were used to minimize the possibility of serial learning, and each growp
was presented with 16 presentations of the list., Immediately following the learn-
ing task subjects were presented with the immediate recall booklets and asgked to
weite down the response item they remembered being associated with cach syllable
in the booklet. Subjects were given unlimited recall time for this task.,

The lcng-term recall task was presented to the 0O-week recall groups im-
mediately upon completion of the above task., All other groups received the long-
term recall task on the same day and time as the original learning, but the

appropriate number of weeks later. Subjects in these groups were notified by




mail a feﬁ days prior to the recall session that their attendance was required

for an experiment, and no mention was made of the relationship between the recall
task and the paired associate learning task until the appropriate place in the
instructions, During the recall session subjects were initially told that in=
dividuale found that nonsense syllables had different mecanings along certain lines,
and that the experimenter would like to assesg some of these differences, Sub-
Jects were then instructed in the use of the semantic differential and were to.d
that further instructions would be contained within the booklet itself, Immediate-
ly following the last scale in the booklet was a page of instructions reminding
subjects that they had previously learned a group of nonsense syllablee-word pairvs.
They were told, MA certain amount of time has now passed since you first learned
them, and we want to determine how many pairs you can now remember.' Again, no
time limit was imposed for the completion of this task, An abbreviated form of

the immediate recall instructions were then presented., After subjects had com-
pleted the recall task, they were asked to write their answers to two questions

on the outside of their booklets: 1) 'What do you think was the purpose of the

experiment?", and 2) 'Why did you rate the syllables the way you did?"

RESULTS
The mean number of experimentally~established associates recalled was a
negative function of the length of time elapsing between original learning and
recall, Subjects in the O-week recall groups recalled a mean of 8,47 response
items to the 10 trigrams on the recall task, while a mean of 1.47 response items
were vecalled by subjects in the 4~week recall groups, The mean number of posia’
tive and negative associates recalled as a function of weeks since inittal leain=

ing 1s presented in Figure 1},

Ingsert Fig. 1 gbout here
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Inspection of the graph suggests that the recall functions for both positive
and negative items were highly similar, This conclusion was supported by the
results of an analysis of variance on the recall scores, F (4, 120) = 0,18,

The mean senantic differential scores across weeks for trigrams paired with
positive and with negative words are depicted in Figure 2, As anticipated, the
mean ratings for the trigrams paired with positive words and the trigrams paired
with negative words tended to converge across the four week retention period as

recall of the associates decreased,

Ingert Fig, 2 about here

Por purposes of statistical analysis, a mean SD difference score was ob=
tained for each subject by subtracting the mean SD rating of the five trigrams
paired with positive evaluative words from the mean SD rating of the five tri-
grams paired with negative evaluative words. The over-all conditioning effect
was tested by means of a one~tailed matched t=test on these difference scores,
using the error term from the anlysis of variance as the best estimate of between-
subject variance, The over-all mean difference was +.,712 SD units, with tp (120) =
6.39 (p<.001).

Despite the apparent convergence of SD ratings in Figure 2, an analysis of
variance on the difference scores indicated that the Weeks effect did not quite
obtain significance at the ,05 level, However, a trend analysis on the difference
. scores across weeks demonstrated a significant downward linear trend, F (1, 120) =
6.62, p < .05, The quadratic cowponent of the trend analysis was non-siguificant,
P (1, 129) = 1,09,

To evaluate the effect of the Weeks varisble on the mean rating scores in
the absence of the effect of the Wecks variable on the number of associates re~

called, an anelysis of covariance was conducted on the SD ratings, using the nuiber
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of associates recalled as the covariate. The F-ratio for the Weeks variable in
this analysia was reduced to & value of less than 1, F(', 119) = 0.69, and a
trend analysis on the adjuoted SD difference scores across weeks demonstrated no
significant systematic change in these scores, with F (1, 119) = u,03 for the
linear component and F (1, 119) = 2,09 for the quadratic component (the latter
FP-ratio is reflecting a general inverted-U shape of the adjusted means across
weeks).,

Although the above analysis indicated that there was no systematic effect
of weeks upon the mean SD difference scores following linear adjustment for the
nucber of assoéiates recalled, the possibility arises that no conditioning effect
exists at all when subjects cannot recall the particular associate with which a
nonsense syllable has been paired., To determine if this was the case, data were
evaluated only for those subjects who 1) did not recall at least one positive and
one negative assoclate, and 2) were not aware of the use of two classes of words,
i.e,, did not verbalize that positive and negative words were used in the experi-
ment in answer to the questions asked at the end of the recall period.

Of the 150 subjects run in the experiment, 77 met this dual requirement,
For each of these subjects the mean rating of trigrams for which the associate
was not recalled was computed separately for trigrams palred with positive and
with negative words. The over~-all means of these mean scores across subjects
were 3,72 for syllables paired with positive words (positive syllables) and 4.01
for syllables paired with negative words (negative syllables)., A graph of this
data across recall weeks is presented in Figure 3, but it must be interpreted with

caution, since the means become systematically more stable across weeks, i,e.,

«Insert Ptg. 3 about here

the meana computed for each subject arve based ﬁpoﬁ ﬁore and more cases and the
over~all Weeks means are based upon more and more subjects.
In order to test for the over=all coa&itiéning effect; a difference score

ERIC
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was computed for each subject described above by subtracting the mean rating on
the positive syllables for which the associate was not recalled from the mean
rating on the negative syllables. Of the 77 difference scores obtained, 50 were

positive and 27 were negative, A one~tailed sign test yielded a z of 2,53 (p(.0l).

DISCUSSION

The results of this study indicate that the strength of conditioned attitudes
is an orderly function of the length of time elapsing since the original condition-
ing. One of the correlates of this function is ability to recall the experimen-
tally established word associates} the fewer positive and negative associates
subjects could recall, the less were the difterences in ratings of positively and
negatively paired trigrums, When recall was statistically zquated across weeks,
the relationship between passage of time and the rating effect disappeared. How-
ever, the differential rating effect for positively versus negatively paired
trigrams was present even when subjects judged unaware could not recall the as~-
sociates, This suggests, as did the Yavuz and Bousfield (1959) study, that some
variable in addition to t he experimentally established associate accounts for the
rating effect,

While part of the study involved statistical rather than experimental man-
ipulation, the results zlso suggest, contrary to Bousfield's interpretation, that
the edditional factor does not involve the mediation of distant associates to the
originally established response term, Since it seems reasonable to £ssume that
asgociative str:ngth for such hypotlietical associates would follsw some type of
forgetting furction, and if these associates were, in fact, mediating the rating
of the trigrams, it would also be reasonable to expect that the r;ting effect
would diminish with time. WNo evidence of suc¢n systematic luss was obtained when
the ratings were adjusted for the number of associates recalled, either statis~

tically or experimentally. 7Thus, a word association interpretation of this data
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would have to suggest that the associative strength established during the pair-
irgs persisted at the same level beyond four weeks, an interpretation at variance
with the literature on paired associate learniug.

While the present results do not support a distant associate interpretation
of the obtained effect, they are not incompatible with a classical conditioning
interpretation, It would be expected that forgetting of associates would occur;
however, 1f classical conditioning of attitudes is actually involved, it would
not be expected that extinction of counter=conditioning would occur to any great
exteut., Either process would involve the presentation of the trigrams in the
absence of the meaningful words used in the study, which is an unlikely event
except to the extent that generalization would occur between the trigrams and
meaningful words used by the subjects between experimental sessions.

It should be pointed out that whether an implicit verb:l response helps
mediate the rating of the CS word in a conditioning of meaning paradigm is not
at issue here, Several sources of evidence suggest this is the case. Thus,
Yavuz and Bousfield found that the ratings of the Turkish words when subjects
could recall the experimentally established associates were 1,66 and 6.16 for the
words paired with positive and negative response items respectively, while the
ratings were 3,28 and 4,54 respectively when the associates were not recalled,

A similar finding occurred in the present study. The weans of the individual
subject means for the l-week recall groups, most comparable to the Yavuz and
Bousfield situation, indicated that the positive ahd negative trigrams had wean
ratings of 3,18 and 4,65 when the associate was recalled and mean ratings of 3.69
and 3,64 when it was not.2 Further, Polljfo (1963) dewonstrated that Staats' con-
ditioning of meaning proceduve (St:sate and Staats, 1957), designed to experimenw
tally control the formation of direct associates by pairing each syllable once
with a number of words sharing a common semantic component, was ineffective in
this respect, in that subjects could typically recall about 50% of the words

ERIC

IToxt Provided by ERI
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paired with each syllable,

In fact, it 1is possaible that the existence of implicit direct associates
following the conditioning of meaning (or attitudes) procedure is one of the major
variables accountirg for the failure to demonstrate some of the phenomena pre-
dicted by the classicsl conditioning model, e.g., extinction of conditioned
attitudes (Insko and Oakes, 1966; Miller, Gimpl, and McCrimmon, 1969; Miller and
Clark, 1969; Miller and Baraness, 1969), If the trigram tends to elicit one or
more of the meaningful response items paired with it during the conditioning
phase, then "extinction" trials conducted immediately afterward should have no
weakening effect upon the conditioned attitudinal response~=if anything, repetition
of the syllable may have a strengthening effect, in that the trigram is being
further paired with the meaningful word, this time elicited implicitly. It is
suggested that a more meaningful test of the extincti.n hypothesis would inwvolve
the presentation of extinction trials after a sufficient period of time had elapsed

so that direct associates were no longer occurring.




! FOOTNOTES

1The technical usalstance of Samuel I, Shapiro in constructing the paired-
associate learning task is gratefully acknowledged, The authors also would like
to thank Marilyn R, Gold v ¢g, Charleen A, Higa, and Gary D. Montgomery for their

assistance in collecting the data,

21: is suggested that the greater differences obtained between nonsense
words paired with positive and negative response items when subjects could recall
the meaningful associate in the Yavuz and Bousfield study as compared to the
present study is probably due to instructional differences, The response items
in the earlier experiment were presented to subjects as the English translations
(or meanings) of the Turkish words, These instructions probably increased the
use of the response item as a medfator one week later when subjects were asked to

rate the meaning of the Turkish words on the semantic differential,
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FIGURE CAPTIONS
Fig, 1, Mean number of positive and negative assoclates recalled as a
function of weeks since initial learning,
Fig, 2, Mean SD ratings for trigrams paired with positive and negative
words as a function of weeks since initial learning.
Pig. 3, Mean SD ratings across weeks for trigrams paired with positive and

negative words when the experimentally established associlate was not recalled,




15

REFERENCES
Archer, E.J, A re~evaluation of the meaningfulness of all possible CVC trigrams,
Paychological Monographs, 1960, 74, (10, Whole No. 497).
Bousfield, W,A, The problem of meaning in verbal learning. In C.N, Cofer (Ed.),

Verbal learning and verbal benavior. New York: McGraw=Hill, 1961,

Doob, L.W. The behavior of attitudes, Psychological Review, 1947, 34, 135-156,
Insko, C.A. and Oakes, W.F., Awareness and the "conditioning' of attitudes.

Journal of Persorslity and Social Psychology, 1966, 4, 487-496.

Miller, AW, Jo, 8nd barsness, W, Extincticn, stimulus generalization, and
partial reinforcement for higher-order meaning conditionfing. Psychological
Reports, 1969, 24, 288-290,

Miller, A, end Clark, N. Counterconditioning, neutral conditioning, and extinction

-

a”?  effects for the meaning of nonsense syllables, Psychonomic Science, 1969,

16, 297-298,

Miller, A., Gimpl, M,, and McCr{mmon, R, Bxtinction versus counter-conditioning
for the meaning of words and nonsense syllables, Psychonomic $clence, 1969,
15, 92-93,

Osgood, C.B., and Tannenbaum, P,M, The principle of contiguity in the prediztion

of attitude change. Psychological Review, 1955, 62, 4255,

Pollio, H,R. Word association as a function of conditioned meaning, Joutnal

of Experimental Psychology, 1963, 66, 454-460,

Rhine, R.J. A concept=~formation upproach to attitude acquisition. Psychological
Review, 1958, 65, 362-370,

Runquist, W,N, Verbal behavior, 1In J.B. Sidowski (Ed,), Experimental methods and

instrumentatfon in psychology. New York: McGraw-Hill, 1366,

Staats, AM, (with contributions by C.X., Staats) Complex humar, behsvior, New

York: Holt, Rinehart, and Winston, 1963,




16

Staats, A.W. Conditionzd stimuli, conditioned reinforcera, and word meaning.

In A.W. Staats (Ed,), Human iearntgg. New York: Holt, Rinehart, and Win-

ston, 1964,
Staats, A.W. An outline of an integrated learning theory and of attitude formation

and function, In M, Fishbein (Bd,), Readirgs in attitude theory and measure-

ment, New York: Wiley, 1967,
Staats, AW. Social behaviorism and human motivation: Principles of the attitude-
reinforcer-discriminative system, In A.G. Greenwald, T.C. Brock, and T.M.

Ostrom (Bds.), Psychological foundations of attitudes. New York: Academic

Press, 1968,
Staats, AMW. BExpecimental demand charactoeristics and the clsssical conditiong of

attitudes. Journal of Personality and Social Paychology, 1969, 11, 187-192,

Staats, A.W. and Staats, C.K. Attitudes establiched by classical conditioning.

Journal of Abnotmal and Socisl Psychology, 1958, 57, 37-40,

Staats, AW, and Stsats, C.K. Effect of number of .cials cn the language cendition-

ing of meaning, Journal of General Psychology, 1959, 61, 211-223,

Steats, A.W., Staats, C.K., and Heard, W.G, Llanguage conditioning of meaning to

meaning usiag a semantic generalfzation paradigm, Journal of Experimental

beycholoay, 1959, 51, 187-192,
Staats, C.K. and Staats, A.W. Meaning established by classfcal conditioning.

Journal of Bxperimental Psycholopy, 1957, 54, 74-80.

g s Stpmay

Staato, C.K., Staats, A.W. end Heard, W.G. Attitude development and ratio of
reinforcemen., Sociometry, 1960, 23, 338-350.

Theendike, E.L. and Lorge, I. The teacher's word book of 30,000 words. New York:
Teacher's College, Columbia University, 1944.

Yavugz, H.S. and Borfield, W,A. Recall of connotative meaning. Psychological

Reports, 1959, 5, 319-320,




ISTRIBUTL

DIST
NAVY

Chief of Naval Regearch
Code 453

Department of the Navy
Hashington, D. C. 29260

Director

ONR Branch Office

495 Summer Street

Boston, Massachusetts 02210

Director ONR Branch Office
219 South Dearborxn Street
Chicago, Illinols €060

Director

ONR Branch Offfce

1030 Rast Green Street
Pasadena, California 91101

Contract Administrator
Southeastern Area

Office of Naval Rasearch
2110 G Street, N.W.
Hashington, D. C. 20037

Director

Naval Research Laboratory
Attn: Library

Code 2029 (ONRL)
Washington, D, C. 20390

Office of Naval Research
Area Office

207 ¥est Supme:r Street

New York, New York 10011

Office of Nava) Regearch
Area Office
1076 Mission Street
San Francisco, California 92103

Directox

Navel Research Laboratory

Washington. D. C. 20390

Attn: Technical lnformation
Division

Defense Documentation Center
Cameron Station, Building S
5010 Duke Street

Alexandria, Virginia 2231%

O LIST

Superintendent

Navsl Postgraduate School
Montexey, California 93940
Attn: Code 2124

Head, ?sychology Branch
Neuropsychiatric Service
U. S. Naval Hospital
Oakland, Cslifornia 94627

Cormanding Officer

Sexvice School Command

U. S§. Naval Training Center
San Diego, California 92133

Commanding Officer
Naval Personnel Research Actiwvity
San Diego, California 92152

Officer in Charge

Naval Medical Neuropsychfatric
Research Unit

San Diegs, California 92152

Commanding Officer
Naval Alr Technical Training Center
Jacksonville, Florida 32213

Dr. James J. Regan
Haval Traiuing Device Centex
Orlando, Florida 32613

Ctief, Aviation Psychology Division
tiaval Aerospace Medical Institute
Naval Aerospace Medical Center
Pensacols, Flocida 32512

Chief, Mavael Afx Reserve Training
Naval Afr Station

Rox 1

Glenview, Illirois 60026

Dr. CGregory J. Mann

Naval Science Department
U. 8. Naval Acadeny
Annapolis, Maryland 21402

Technical Services Division
Rational Libratry of Medicine
600 Rockville Pike

Betheada, Maryland 2001~



Behavioral Sciences Department
Naval Medical Regeaxch Institute
National Naval Medical Center
Bethesda, Maryland 20014

Attn: Dr. ¥, ¥, Haythorn, Director

Commanding Officer

Naval Medical Field Research
Laboratory

Camp Lejeune, North Carolina 2£542

Directox

Aerospace Crew Equiptment Department

Naval Air Davelopment Center,
Johnsville

Warminster, Pennsylvania 13974

Chief, Naval Afr Technical iraininy
Naval Air Station
Memphis, Tennessee 38115

Commander

Crerational Test and Evaluation
Force

U, 8. Naval Bage

Norfol!., Virginfa 23511

Office of Civilian Manpower
Management

Department of the Navy

Washiogton, D. C. 20350

Attn: Code 023

Chief of Naval Operations, Op-37
Fleat Readiness & Traeining Diviasion
Washington, D. C. 20350

Chief of Naval Operations, Op-07TL
Departoent of the Navy
Hashington, D C. 20350

CAPT. J. R. Rassussen, 8C, USN
Chief of Naval Material (MAT ONIM)
Room 1323, Main Navy Building
Hashington, D. C. 20360

Chief

Bureau of Medicine and Surgery
Code 513

“a.hiﬂ8t0n| b. C. 20360

Technical Library

Bureau of Naval Personnel (Pers-llb)
Department of the Navwy

Washington, D. C. 20370

Director

Personnel Research Laboratory
tlaghington Navy Yard, Building 200
Washington, D. C. 20390

Attn: Library

Commander, Naval Aix Systems Cummand
Navy Department AIR-4133
Hashingtcn, D. C. 20360

AREY

Human Resources Research Office
Division £6, Aviation

Post Office Box 428

Fort Rucker, Alabama 36360

Human Resources Research Office
Division ¢3, Recruit Treining
Post Office Box 5787

Presidio of Moanterey, California
Attn: Librzay 93940

lluman Rasourcas Research Office
Division ¢4, Infantry

Post Office Box 2086

Por: Benning, Georgia 31905

Department of the Army

U. S. Army Adjutant General School
Fort Benjamin Harrison, Indiana
Att: AGCS-EA 46216

Director of Research

U. 8. Aray Armor Human Research Unit
Fort Knox, ¥eatucky 40121

Attn: Library

Dr. George 8. Harker

Director, Bxperimental Psychology
Division

U. 8. Army Medical Reseerch Lad

Fort Xnox, Kentucky ¢0121

Research Analysis Corporation
Mclean, Virginia 22101
Attn: Library



Human Resources Research Office
Division £#5, Alr Defense

Post Office Box €021

Fort Bliss, Texas 79916

tluman Resources Reseaxrch Office
Division #1, Systems Operations
30C North Washington Street
Alexandria, Virginia 2231&

Director

Human Resources Research Office
The George Washington Univoraity
3u0 North Wseshington Street
Alexandria, Virginia 22314

Chief

Training and Development Division

Office of Civilian Personnel
Department of the Army
Washington, D. ¢ 20310

U. 8. Army Behavicral Science
Research Laboratory
Washington, D. €. 20315

Walter Reed Army Institute of
Research

Walter Reed arwy Medical Center

Hashington, D, C. 20012

Behavioral Sciences Division

Office of Chief of Research
and Develcpmant

Department of the Army

Hashington, D. C. 20310

AIR EORCE

Director

Alr University Library
Maxwell Air Force Lase
Alabama 36112

Attn: AUL-0110

Cadet Registray (CRR)
U. 8. Alr Force Academy
Colorado 200

Headquarters, ESD B3ver

L. G. Hanscom Fleld

Bedford, Maseachusetts 01731
Attn: Dr. Mayer

AFHRL (HRT/Dr. G A. Eckstrand)
Wright-Patterson Air Force Base
Ohio 45433

Commandant
U. 8. Alr Force School of Aerospace
Medicine

Brooks Air Porce Base, Texas 7£235

Attn: Aeromedical Library (SMSDL)

6570th rersonnel Research Laboratory
Aerospace Medical Division

Lackland Afixr Force Base

San Antonfo, Texas 73236

AFOSR (SRLB)
1400 Wilson Boulevard
Arlington, Virginia 22209

Headquarters, U. S. Air!Force
Chief, Analysis Division (AFPDPL)
Washington, D. C. 20330

Headquarters, U. S. Air Force
Washington, D. C. 20330
Attn: AFPIRTB

Research Psychologist
SCBB, Headquarters

Air Force Systems Command
Andrews Alr Force Base
Washington, D. C. 20331

MISCBLLANEOUS

Mr. Joseph J. Cowan

Chief, Personnel Research Branch
U. 8. Coast Guard Headquarters
PO - 1, Station 3-12

1300 B Street, N, W.

Hashington, D. C. 20226

Bxecutive Officer

Americen Psychological Association
1200 Seventeenth Street, N. W.
Hashington, D. C. 20036

Dr. lee J. Creadbach
School of EBducation
Stanford University
Stanford, Celifornia 9305



Dr. Phillip H. DuBois
Department of Psychology
Washington University

Lindell and Skinker Boulevards
St. Louis, Missouri 63130

Dr. John C. Flansgan

American Instftutes for Research
Post Offfice Box 1113

Palo Alto, California %302

Dr. Frank Friedlander

Divieion of Orgarirational
Sciences

Cagse Institute of Technology

Cleveland, Ohio 10900

fr. Robert Qlaaer

learning Research and Developwent
Center

University of Pittsburgh

Pittsburgh, Pennsylvania 15213

Dr. Bert Green

Department of Paychology
Carnegie-Mellon University
Pittsburgh, Pennsylvania 15213

Dr. J. P, Guilford

University of Southern California
3551 University Avenue

Los Angeles, California 90007

Dr. Harold Gulliksen
Department of Psychology
Princevon University
Princeton, New Jersey 07540

Dr. M. D. Havron

Human Sciences Research, Inc.
Weetgate Industrial Park
7710 01d Springhouse Road
Mclean, Virginia 22101

Dr. Albert B, Hickey

Entelek, Incorporeted

42 Pleasant Street

Newburyport, Massachusetta 01950

Dr. Howard #. Kendler
Department of Psychology
University of California

Santa Barbara, Californis 9310¢

Dr. Robexrt R. Mackie

Human Factors Research, Inc.
670 Cortona Drive

Santa Barbara Research Park
Goleta, California 93107

Dr. Henry S. Odbert
llational Science Foundation
1200 G Street, N, W.
Washington, D. C. 20550

Dr. Leo J. Postmen
Institute of Human Learaing
University of California
22/.1 College Avenue
Berkeley, California 94720

Dx. Joseph W. Rigney

Blectronics Personnel Research Group

University of Sauthern Californis
University Purk
Los Angeles, California 90007

Dr. Arthur I. Siegel

Applied Psychological Services
Science Center

04 Rast Lancaster Avenue
Hayne, Pennsylvania 19037

Dr. Arthur H, Staats
Dupartment of Psychology
Universfty of Hawaii
Honolulu, Hawaii 96722

Dr. iawrence M. Stolurow
Harvard Computing Center

¢ Appian HWay

Cambridpge, Massachusetts 0213"

Dr. REdward D. Lambe, Direucor
Instructional Resjurces Center
State Univereity of New York
Stony Brook, New York 11790

Dr. lLedyard R. Tucker
Department of Psychology
University of Illinois
Urbana, Ill{nois 61701

Dr. Benton J. Underwood
Department of Psychology
Northwestern University
Evanston, Illinofs <0201



PO

Mr. Halim Ozlaptan, Chief
Human Factors

Martin Company

Orlando, Florida 2209

Dr. Alvin B. Goins, Executive
Secretary
Personality and Cognition
Research Review Committee
Behavioral Sciences Research Branch
National Institute of Mental Health
5%56 W1isconsin Avenue, Room 10All
Chevy Chase, Maryland 20202

Headquartexs USAF (AFPTRD)

Trainin_ Devices and Instructional
Technology Division

Hashington, D. C. 20230

Bducation and Training Sciences
Department

Naval Medical Resesrch Institute

Building 142

llational Naval Medical Center

Bethesda, Maryland 2001/

Dr. Mats Bjorkman
University of Umea
Department of Paychology
Unea 6, Sweden

Dr. Marshall J Farr

Assistant Director, Ragineeriug
Psychology Progran

Office >f Naval Research (Code 435)

HWashington, D. C. 203£0

Mr. Joseph B. 3lankenhein
NAVEBLRX 0474

Munitions Building, Rm. 3721
Washington, D. C. 2020

Technical Information Bxchange

Center for Computor Sciences
and Technology

National Bureau of Standards

Hashington, D. C. 2022

Technical Library
U. S. Naval Weapons Laboratory
Dahlgren, Virginia 2244°

Technical Library
Naval Training Device Center
Orlando, Florida 32°12

Q

L&, ]

Technical Library '
laval Ship Systems Command
Main Navy Building, Rm, 1722
Yashington, D, C. 203C0

Technlcal Library
llaval Ordnance Station
Indian Head, Maryland 20040

llaval Ship Enginecering Center
Phiiladelphia Division

Technical Library

Philadelphia, .Pennsylvania 19112

Library, Code 0212
Naval Postgraduate School
Monterey, California 93970

Technical Reference Library
Naval edical Research Institute
Hational Naval Medical Center
Bethesda, Maryland 2001~

Technical Library
Maval Ordinance Station
louisville, Kentucky ¢021/

Library
Naval Electronice Laboratory Center
San Diepgo, California 92152

Tachnical Library

llaval Undersea VHarfare Center
202 B. Feothill 3oulevard
Pegndena, California 91107

AFHRL (HRTT/Dr. Ross L. lforgan)
Uripght-Patterson Alr Forxce Dase
Oaio 45423

AFHRL (HR)/Dr. Meyer)
Arooke Alr Force Base
Tevas 77235

Mr. Michael MacDonald-Ross

International Training and Education
Cotypany Limited

I7BC House

29-20 Ely Place

London ECl, ENGLAND

CDR H. J. Connery, USH

Sclentific Advisory Team (Code 71)
Staff, COMASWFORLANT

Norfolk, virginia 23511



ERIC Clearinghouse ERIC Clearinghouse
Vocational and Technical Education Bducational Media and Technology
Ohio State University Stanford University

Columbus, Ohio &3212 Stanford, California




Security Classification

DOCUMENT CONTROL DATA-R&D

(Security classilication of tile, body ol abairect and indexing annotaliun munt be antered when the overall repori is classilied)

I ORIGINATING ACTIVITY (Corporete suthor) 20, REFORY SECURNITY CLASSIFICATION
Dr, Arthur W, Staats Unclaseified
Department of Psychology, University of Hawaii o Crour

3 REPORT TIMLE

Long=term Retention of! Conditioned Attitudes

€. DESCRIPTIVE NOTES (Typs of tonort and Incluaive deates)

$ AV THORIS!) (Firsl nome, middie Initisl, last neme)

Karl A, Minke and Richard B, Stalling

§ KEPORT DATE 7e. TOTAL NO. OF PaGES th. NO. OF RETFS
April 1970 16 23
88. CONTRACT OR GRANT NO $0. ORIGINATOR'S ALPONT NUMBERIS)
N 00014-67-A-0387-0007
b PROJECT NO. Technical Report Number 6
NR 154290
€. . IOMV.H'(.;OI'I,;.PGIH NO{S) fAny othNe ' numbers INetl mey be sitligned
4
——

10. OISTAIAUTICN STATEMENTY

This document has been approved for public release and sale; its distribution is
unlimited, Reproduction in whole or in part is permitted for any purpose of the
United States Government,

11. SUPPLEMENTARY NOTES 12. SPONSBOFRING MILITARY AC T iVITY

Personnel & Trainirg Research Programs
Psychological Sciences Division, Office of
Naval Research, Washington, D.C, 20360

1T ASsTRACT

The extent to which semantic differential ratings of trigrams remain
consistent over a four week retention period following pairing with positive
or negative attitudinal worde was determinad, The trigrams initially served
84 atimulus items in a paired associate 1{et consisting of both positive and
negative evaluative response terms, and rating and recall periods were pre-
sented to five independent groups at the end of zero, one, two, three, and
four week rotention intervals. The mean ratings for syllables paired with
positive words and the syllables paired with negative words tended to conserge
across the four~-week ratention period. However, vhen the ratings were adjusted
for the nuaber of associates recalled, either statistically or expérimentally,
no evidence of systematic change in the ratings across time was obtained,
These results were iaterpreted as supporting a classicsl conditioning inter-
pretation of attitude formation as ppposed to a word association interpretation,

DD 1473 a0
8 MC 207, £201 Tecurity Clanatfication

IToxt Provided by ERI

A — . Y



Seeunty Clasyilic ation

)
‘ KFr AnORLS

LIy A

LINK B

LINK £

ROLE

LAl

ROLE wr

ROLE

A-R-D theory

attitude rating

attitudes

classical condit'oning
emotioﬁal response
evaluative meaning

human learning and conditioning
interpersonal sttraction
pleasant-unpleasant scale
semantic component

social learning

word meaning

RN 2 1473 teacn

Secﬁty éi‘ssil;:;iio;



