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ABSTRACT

Letter-letter, letter-number, and number-letter
paired associates were used in this A-B, B-C, A~C study. There were
two A-C lists, the positive-transfer stimulus-items of one became the
negative-transfer stimulus-items of the other, and vice versa. Twenty
subjects were included and each learned one A-C list. The main
effects included, among subjects: sex (men, women), learners
(quicker, slower), A-C lists (blue, red); within subjects: lists
(A-B, B-C, A-C), transfer (positive, negative), and items (fastest,
middle, slowest). In each analysis, quicker or slower learners tended
to remain so; lists were not significantly different; corresponding
ij+*ems across lists did not remain fastest, middle, or slowest;
transfer items wvere differentiated on A-C only. Other significances
vere discussed, but they were not consistent among analyses. The
paper begins with a brief review related to inhibition and speed in
paired-associate learning. (Author)
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Brief Reviéw

Dﬁffy (1957) advanced the notion of "arousal"” or "activation" in
psycholopical learning or nercention. Ellis (1963) developed a conceot of
stimulus trace and related it to adeauate and inadequate learning. This con-
cent has been specificallv considered for the retarded. 'Attention” has
been emphasized bv Zeaman and House (1963) in retardate learnine. Its
converse, dlstractibilitv, has also been noted (Mathenv, 1968) ,

Overlearuine and verbal transfer (Harcum, 1953) and renetition and
retrieval (Melton, 1967) were investigated. Von Wrisht (1971) studied the
effects of distributed nractice on naired-associate recall.

Forward and baclkward associations have been evaluated (Harcum, 1953:
Asch & Ebenholtz. 1962: Schild & Battie, 1966; Turnure & alsh, 1971).
Related to this directionalitv, Asch and Fbenholtz develored a notion of
concentual svrmetrv and a nrincinle of associative svmmetyv.

Mordock (198) in a review attermnted to reconcile annarent differences
with regard to retardate deficit or no-deficit raired-associate learning. He
suggested simultaneous consideration of meanineafulness of stimulus, of
similarity between stimulus and resnronse, and of exposure times for stimulus
and stimulus-resnonse.

Briges (1054) mentiuned interference in learnine a second naired-
associate list because of the influence of the first. In other words, a
first list has to he extinsuished or unlearned as the second list is being
learned. If retardates have an inhibition deficit (a difficultv in
extincticn or unlearping) the s=econd list mouid reauire more trials to

eriterion. A basic consideratior is inhibition: reactive, nroactive, or




retroactive. Johnson and Sowles (1970) and Heal and Johnson (1970) reviewed
in these areas.

Nepative transfer has been analvzed bv Snmence and Schulz (1965) in terms
of first-list trials. Creeno, James, and Da Polito (1971) stated that
negative transfer and forgettine seem to include resvonse comnetition,
associative interference, and unlearning.

Positive transfe: and rememberins seen to include reswonse facilitation,
associative mediation, and learning, Peters (1935) and Bueelski and Scharlock
(1952) experimentallv produced verbal mediation. For a brief historical
review of paired-associate learnine, see Egnoaki, Pedrini, and Pedrini (1973).
The criterion to determine mediation (versus non-mediation) has usually
been trials (correct and/or error) or time. For example, if there were
siegnificantlv fewer trialis to required criterion in mediation items,
positive transfer allepedlv took nlace. Sneed or raniditv of learning, then,
has been a critical variable.

But the speed of learning items on one palred-associate list mav also
relate to the learnine of items on other lists. In other words, considera-
tions between and arone lists, not just within lists, mav be imnortant.

Speed or rapiditv of learning mav be understood in this sense and has been
researched bv Schieble (1954), and Mandler and Huttenlocher (1956). Tulving
and Madigan (1970), in their evaluative review of verbal learning and
memorv, include manv articles on paired-associate leaming.

This parer censiders the effects of inhibition and sveed on the leammine
of letter-letter, letter-number, and number-letter nairs. For a considera-
tion of nositive and negative transfer effects on paired-associative learning,

see Epnoski, Pedrini, and Pedrini (1973}. The §s were institutionalized



adult retardates, 10 men and 10 women, controlled for intelligence and academic
achievement,
Method
Subjects
The subjects were 20-34 vears of ape, had borderline intellipence on a
verbal Wechsler Adult Intellipence Scale, read letters and numbers, and were
institutionalized at the Rlenwood (Iowa) State Hosnital-School. The subjects

were stratified for sex,and 17 men and 10 tvomen were randemlv chosen for

participation.
There vere no significant sex differences : the Wide Ranee Achievement
Test for Readine (x = 4.4, SD = 1.3 versus X = 4. . SD = 2.3), and on the

Wechsler Adult Inteilimence Scale for verbal I{ {x = 76, Sh = 3.0 versus
X = 74, SD = 4,4). Nor were there sex differences on the Stanford Binet
Intellicence Scale (Form L-M), However, the latter scale nlaced the subiects
in the mildlv-retarded rather than the borderline catesorv of intellirence.
This was exnected (e.g., see Cochran & Pedrini, 1969). For a detailed nresen-
tation of materials and procedure sce Egnoski, Pedrini, and Pedrini (1973).
Materials
The paired-associate lists included letter-letter, letter-number, or
nurber-letter combinations. The model followed was A-B, B~C, A-C and ecach
list included six mairs. There were ezrerimental (rositive-transfer) items,
e.g., VWM, N N-5, WW-5: and control (mepative~-transfer) items, e.r.,
R ®-2, 2, 2 2-l, R R-6, The nepative-transfer asvect occurred since the
number "6" had also heen used in list B-C with a different item association.
There were two A-C lists, designated "blue" or "red." The exneri-
mental (nositive-transfer) stimulus-items of one list (three items) vere

used as the control (nepative-transfer) stimulus-items of the other, and



vice versa. Each subject learned both experimental and control items on
either a blue or a red A-C list.

The letters and numbers were printed in black on clear plastic slides
and projected by a carrousel. Each subject worked in the same room and with
the same equipment.

Procedure

™he subjects were trained prior %n the experiment per se on prototypal
tvasks (Egnoski, éedriti, & Pedrini, 1973). One man-experimenter collected
all the data. There were five~-second projections of slides and five-second
pauses between slides during a run through. The subjects responded verbally
by the method of anticipation. The order of slice presentation was scrambled
(i.e., mixed with non-systematized bias) after each list run-through, during
a two-minute rest pericd. After each paired-associate was lea:med to a cri-
terion of five correct trials (not necessarily consecutive), it was removed
from the list. Eventually, each paired-associate was learned. There was a
ten-minute rest period between lists.

Results and Discussion

The paired-associate data were analyzed (Winer, 1971, pp. 518-532) using
a two-factor (2 X 3) analysis of variance (fixed factors: Sex; Lists) with
repeated measures on one factor (Lists). Lists were I (A-B), 1I (B-C), and
III (A-C,either blue or red). There were no significant main effects or
interaction effects (data not shown). In other woris, there appeared to be
no differential effects for lists and/or sex in terms of inhibition or speed
of learning. No one lisi seemed to produce greater or lesser inhibition of
learning. or greater or lesser speed of learning.

Inhibition may ineclude reaction, proaction, or retroaction. There were

no learning differences on the overali lists with regard to reactive



inhibition. Nor were there differences for proactive inhibition (Briggs, 19543
Heal & Johnson, 1970; Johnson & Sowles, 1970). Retroactive inhibition was not
formally considered, although the stimuli in the first and third lists were
the same in our A-B, B-C, A-C model.

0f course other variables or problems may be operative, e.g.,
overlearning, directionality in lists, kinds of items, meaningfulness, inter-
ference, transfer, controls, training procedures, exposure periocds, and times
between items and lists. In terms of speed of leérnins (or its converse,
inhibition?) what happens when items (rather than lists) are considered?
Are there differential effects of items learned fastest, middle, Sslowest? of
learners who were quicker or slower? Possible answers to these questions may

be gleaned from olher analyses.

Insert Table 1 about here

Table 1 includec a four-factor (2 X 2 X 3 X 3) partially-nesteu analysis
of variance fixed-factor design. Learners (quicker of slower) were nested
under Sex (men or women), and Lists and Items were repeated measures. Analysis
I included Lists in the actual order given, i.e., I (A-B), II (B-C), and III
(either blue or red A-C). Items (fastest, middle, or slowest) were subsumed
under Lists, but in a special way. For Analysis I, the fastest Iltems were.of
list I but not necessarily of lists II or III. The corresponding items were
carried across from I to II ¢o IT1. The same tasic procedures were followed
for Analysis 1T (but with a II, III, I order). Actually, only the first set
is critiecally first, the other two sets could be interchanged. The principle
here is that the fast2st, middle and slowest Items are in terms of the first

set only.




In Table 1, Sex was a significant main effect in two of the three
Analyses at the .05 level. However, the previous analysis of variance
(2 X 3) did not show a significant sex difference. The women tended to be
slower in terms of trials to eriterion. Of course, in deference to women's
1iberatidn, one man-experimenter had collected the data.

The Lists were not significantly different (Table 1), nor were they in
the 2 X 3 analysis. Items were significantly different in each of the Anal-
yses, i.e., theré wer? gignificant differences among the fastest, middle, and
slowest. Remember that the designations "fastest," "middle,™ and slowest" are
in terms of the first set (in each Analysis) only. The question then arises:
Are the differences in Items Seen on many lists or are they seen primarily on
the first list (in each Analysis)? The significant Lists X Items interactions
clarify this. In each Analysis, the first list caused the significant differ-
ences; there were no significant differences for the second and third lists
with Jtems. But it is interesting to note that the pattern of fastest, middle,
slowest was maintained in Analysis I, for each of its lists, not just the
first. This was not true of the lists in Analysis II or III. And, Analysis I
included the actual order of list presentation during the experiment.

The main effect of Learners (nested under Sex) was significant for all
the Analyses (see Table 1). The learners were Jjudged quicker or slower on the
basis of the first list (subtotal score). The same persons were then carried
across and, essentially, this is what was done for the Items discussed above.
There were significant differences between quicker or slower Learners. But,
are the cdifferences seen on many lists or on-the first list? 1In each Analysis,
the guicker Learners were quicker for each list, and the slower Learners were
slower for each list; So the more rapid or speedier learners tended to remain

so (ditto, for “he siower learners). And the greatest difference between



the Learner subgroups were not always found on the first list, though gen:rally
more apparent there. Of ccurse, not all the differences were significant. The
Lists X Learners interaction was significant at the .05 level in two of three
Analyses. In Analysis II, differences betweem quicker learners and slower
Learners occurred on list I, greater differences generally occurred on list
111, and greatest differences generally occurred on list II. In Analysis IT1,
the greateat differences between quicker Learners and slower Learners eventu=-
ated on lists IIZ and II, the least differences eventuated on list I.

Only one Items X lLearners interaction (Table 1) was significant, and at
the .05 level. 1In Analysis I, differences between quicker Learmers and slower
Learners were seen with fastest Items, greater differences with middle Items,
and greatest differences with slowest Items. A similar pattern was noted in
Analysis III, but the differences were not significant, not as marked. This nat-
tern was not seep in the Analysis II data. Analysis I included the list order
of the actual experiment.

Only in Analysis II, was the Lists X Items X Learners interaction
significant, and at the .05 level. In this Analysis, neither the Lists nor
Items X Learners were significant, but all the other terms represented inr the
interaction had achieved significance. There were differences between Learners
for Items on list I, greater differences between Learners for Items on list III,
and greatest differences between Learners for Items on List II. However, on.
list II, most of the differences between Learners were with the middle and slow-
est items; on list III, the differences between learners tended to be equal;
and on list I mosc of the differences between Learners were with the fastest
Items. The patterns in the non-significant Analyses were different from ecach

other and from the discussed (Analysis II).
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In this experiment, each subject had learned positive-transfer and
negative-transfer paired-associate items (3 of each) but on one list only,
either red or blue. What of the possible differential effects of the blue or
red forms of 1list ITI (the A-C of our paired-associate model A-B, B-C, A-C)?
What of positive transfer and negative transfer which was built into list III,
into the A-C lists? To consider scme of these questions. a fixed five-factor
(2X2X3X2X 3) partially-nested analysis of variance design was devel-
oped and include& in 7able A . Two analyses were computed: in one, Learners
(quicker, slower) were nested under Sex; and in the other, Learners were
nested under List A-C (blue, red). Both analyses then included the repeated
measures of Lists (III, II, I), Transfer (positive, negative) and Items
(fastest, middle, slowest). The subclasses of Learners, Transfer, and Items
were labeled on the basis of list III (scores or items) and then carried
across (as was mentioned above). Essentially, then, the Sex Analysis (SA)
of Table A was very similar to Analysis III of Table 1 (with the addition of
transfer as main eiffect and in interaction effecte, and with changes in the
within-subjects error terms).

In Table A, or in Analysis III, Table 1, the main effects of Sex,

F (1,16) = 6,11, p< .05, and of nested learners, F (2,16) =159, p <.005,
were the same, for the among-subjects data were the same. List A~C was not a
significant main effect. The Learners nested under List A-C showed a signi-
ficant main effect, P (2,16) = 11.66, p <.005. And the Lists X Learners
interactions reached significance, SA: F (4,32) = 3.22, p<.05; A-C: F (4,32)
= 3.33, p<.05. The interpretations are the same as above (Table 1) the
quicker or slower Learners tended to remain so on all lists.

Lists were not significant in Table A, nor were they in Table 1.

Transfer was not significant either. Yet, Egnoski, Pedrini, and Pedrini
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(1973) showed significant differences for the positive-transfer versus the
negative-transfer items. They worked with list III (A-C) items only. In
Table A, the Transfer items were carried across lists and were obviously
diluted. In keeping with this the Lists X Transi'er interactions were signi-
ficant and just happened to come out exactly the same, F (2,32) = 4.54, p< .05.
The Lists X Transfer mean-squares were the same, of course, but through hap-
penstance the error terms also were the same. List III (A-C) caused the
significant inte}aetions. There were significunt differences between the
positive and negative Transfer scores on List III, but no significant differ-
ences on lists II and/or I.

The main effects of Items (Table A) were significant, SA: F (2,32) =
9.38, p<.005 ; A-C: F (2,32) = 9.02, p< .005; there were marked differences
among the fastest, middle, and slowesat. The Lists X Items interactions
attained significence, SA: F (4,64) = 12.34, p< .005; A=C: F (4,64) =
15,12, p<.005., What lists were involved? The corresponding Items had been
carried across from list III to II to I. The first list (as in the Table 1
Analyses) was primarily responsible for the significance.

The Items X Learners interaction achievelsignificance for SA: F (4,32) =
3.00, p< .05, but nct for the A-C Analysis. The greatest differences detween
the quicker and slower learners were with the slowest items. The fastest and
middle ltems did not seem differentiated for the Learners in Table A. This
pattern is different from those reported for the Analyses in Table 1 (see
above). The only consistency is that the slowest Items tended to differentiate
most between the quicker and slower Learmers (for all Analyses).

For the A-C Analysisa, the Lists X Ttems X learners interaction gained
sigrificance, F (8,64) = 3.06, p< .0l. There were differerces between

Learners for Items on list I, Rreater differences between Leerners

for Items on List II, and ;reatest differences between Learners for Items
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on List 1II. (This trend was not seen in any of the other Analyses from
either Table.) Continuing with the A-C triple interaction, on lists III1
and I, the differences between Learners increased from fastest Items to
middle Items to slowest Items; on list II, the differences between
Learners were greatest for the fastest Items and least for the middle
Ttems. This latter pattern was seen in the non-significant SA (Table A).
Only two (of_five) Lists X Items X learners interactions (Analyses A-C
and II) were significant and their patierns varied. This seemed dependent
upen the first list classification of fastest, middle, and slowest,
Remember, the first list Items were carried across. Had each list been
independently classified for fastest, middle, and slowest Items, then the
triple interaction patterns would have been more similar,

The effects of the Transfer X Items X List A~C interaction was
significant, F (2,32) = 3.75, p<.05. Items were 2 significant main
effect, but none of the other terms, as mein or double-interaction
effects, reached significance, List A-C included 2 blue list and a
red list, wherein the experimental (positive~transfer) stimulus-items
of one were the control (negative-transfer) stimulus-items of the other,
and vice versa. There were differences, then, among Itens (fastest,
middle, slowest) for positive and negative transfer on the A-C blue
and red lists. The differences among Items decreased from fastesy Yo
middle to slowest for positive transfer between blue and red lists,

The differences among Items increased from fastest o middle to
slowest for negative transfer between blue ana red lists, The
remaining interactioﬁs were not discussed, for they did not reach

significance.
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TABLE A
Analysis of Variznce concernine Sex (“'en, Uomen) or Lisi A-C (Dlue, Red) and learners
(Quicker, Slower) for Lists (1II, II, I), Transfer (Positive. Negative), and ltems
(Fastest, 'iddle, Slarest)

Sex List A-C
Source df MS ¥ MS F
Among subjects 19
A (Sex or list A-C) 1 36.75 6.11% 19.14 2.55
Learners (nested w A) 2 90,71  15,0%%%x 37,57 11,fRd0%
Error among _ 16 .01 7.51
Within suviects 34n
lists (III, II, I) 2 .81 .81
Lists X A 2 2.41 7.24 1.93
Lists Y Learners 4 12,93 3. 22% 12.53 3,33%
Crror = lists 32 4,02 3.76
Transfer (positive. negpative) | 6.14 3.65 6,14 3.99
Transfer X A 1 0l 2.34 1.52
Transfer X Learners 2 73 .71
Error v transfer 16 1.69 1.54
Itens (fastest, riddle, slotrest) 2 11,72 9,38%xx 11,72 9, 02#x%
Items X A 2 A8 1.95 1.50
Items Y Learners 4 3.75 3.00% 2.62 2.n2
Lrror v iters 32 1.25 1.3
Lists  Tranasfer 2 L,0N4 &, 54% 4,04 4, 54%
Lists ¥ Traasfer X & 2 A4l 1.01 1.13
Lists ¥ Transfer Y learners 4 1.n7 1.20 o717
Crror ¢+ lists I transfer 32 .69 .89
Lists X Iters 4 18.75 12, 34%%% 128.75 15.12%%%
Lists X 1tens X A 4 .58 1,02
Lists ¥ Iters ¥ lLecamers 8 1.78 1,17 3.80 3.06%%
Error v lists I items 64 1.52 1.24
Transfer I Itens 2 «25 25
Transfer ¥ Iters X A 2 .82 4,42 3.75%
Transfer I Ites X learners [ 2.11 1.69 1.43 1.21
Error w transier I items 32 1.32 1.18
Lists ¥ Transfer ™ Items 4 1.45 1,75 1.45 1.67
Lists 7 Transfer 1 Itemg ¥ A 4 .25 1.11 1.28
Lists X Transfer ¥ Itens ¥ Leamers S 1,55 1,87 .84
Lirror v lists X transfer X iters 574 .23 .87
* p £, N8
*¥% np .01

*&%k &, NN5



