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transfer. in children's paired-assoczate learning could be reduced by
charging; the levels of peaning at which stimuli.wvere encoded on the
tvo lists. It was hypothesized that changes . in meaiaing levels from a
first to a second list would result in ‘less interference than
conditidns where stimuli remained at constant levels of ‘meaning ovex
lists. Another facet of i.e study was designed to test the encoding
variability hypothesis with children, which suggested that less
meaningful stimuli would be subject to less interference. Three
separate experiments were conducted as part of this study. The .
hypotheses were not confirmed by the experiments. The results were
discussed’' in terms of possible characteristics of the learners and
the st;;nll that may have contributed to the nonsignificant findings.
Pourth gradets may have been labeling stimuli spontaneously, and the
uli ‘may not have retained the same level of meaning after o
p ted tr;als. (Author/RB)
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ABSTRACT . : L~

L}

The study was designed to assess whether negative transﬁé; in children' s
paired-associate learning could be reduced by changlng the levels of meanlng
. at which stimuli were encoded on the two lists. Stimuli and instructions
were specifically designed to approximate three levels of meaning postulated
by Paivio (representational, referential, and associative). It was hypothe-
e sized.that changes in meaning levels from first to second list would result
! in less interference than conditions where stimuli remained at constant
levels of meaning over lists. Another facet of the study was de%lgned to
test the encoding variability hypothesis with children, which suggested -
that less meaningful stimuli woulé@ be subject to less interferencge
Three separate experiments were conducted. Experiment I.contained
§~ four conditions, defined by the presence or absence of labels provided-by /
E to abstract line drawings on flrst and/or second lists. Conditions were
Label-Label{\ILabel-No Label, No Label-Label, and No Lab:1-No Label. Fourth,
graders leaftned a palred-assoc1age list to cri rlon, and then transferred
to a second list mixed with half' C-D &nd half A-Br items. Experiment II was’
a repllcatlon of the first expgélment with second,graders. Experiment III
was conducted with fourth graders who received labels or sentence contexts
to paired-associate pictures.' Conditions were Label-Label, Label-Sentence,
and Sentence-Sentence. First-list learning was assessed via trials to '
criterion. After reaching criterion Ss were transferred to a second list
containing all first-list items re-paired (A-Br),\and an equal number of
new pairs (C-D).
The hypotheses were not conflrmed by any of the three experiments.
No significant differences were found in degree of negative transfer as a’
function of meaning levels changing or remaining constant over llStS, at
either grade level. Results were discussed in terms of p0351b1e charac-
teristics of the: learners ar.d the stimuli that may‘'have contributed to
‘the nonsignificant findings. Fourth graders may have.been labeling stimali
spontaneously, and the stimuli may not have retained the same level of -
meaning after repeated trials. Sentences were power ful fac111tators of’
overall recall, as expected. ‘ .




Chapter I

INTRODUCTION AND REVIEW OF THE LITERATURE

\

R The research literature in recent years has burgeoned with studies
comparing the relative efficacy of verbal and visual processes in
.leatning. Perhaps the most extensive ’@view of this 1iteratur¢ can be
found in\Paivio (1971). Not only has extensi;e attention been given to
conttqlling the modality of to-be-learned materials (e.g., pictures vs.
words) but also to the types of strstegies employed by the learxner to
facilitate encoding and retrieval (e.g., imagery or sentential elabora-
. tion). From this enormous accumulation ofytesearch findihgs many

hypotheses have emerged at at developmental aspects of visual and verbal _

elaboration strategies (Levin, 1972; Reese,‘1970, Rohwer, 1970) and ¢

their interaction with modality of stimulus materials. Perhaps the most "

widely documented of these developmental postulates is that imagery.

becomes more effective with increasing age.

. N
In the Psychological Bulletin (1970) paper alluded to above, Reese !

(1970) the trend toward the study of ima e was emerging. Paivio's ’
’ y gery g

(1969) article in Psvcholog l,Review brought together the work that

had been emanating from his labbratory, but concerned itself 1arge1y
. with the cognitive behavior of college sophomores. Bugelski (1970)

brought the subject into focus in the American Psychologist. However,

the Reese symposium 'signalel the appearance of imagery jnto the study of

child development, and inevitably into the study of lanéuase behavior;:

1

| ‘ _ ;\w ¢
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. . * / *
Since that time developmental research concerned with the dual process )

of verbal and imaginal channels in children's 1earning has been a

popular pursuit. Much theoretical discussion hag centered around tie

* ‘

respective parts'that each of these processes play in the storage and a

4
retrieval of information, yet most theoretieal‘%brmulations sti11

' w

result in some kind of interaction between the two processes as being

-

responsible for learning.
' For instance, Rohwer (1970) has posited the importance of Ss -
supplying a verbal tag to pairfd-assoeiate (PA) pictures. In this case,

pictures represent imagery-encoded materials, but a simultaneous verbal -

—————

tag attached to the pictures is thoqght to- account for the developmental

\ °

\ trend for imagery to be more highly effective with increasing age.

| Paivio's "conceptual peg" hypothesis,'thdat the image serves as a peg for

| ,storage and retrieval of verbal itemsf 18 another example of postulated -
. .l .
. interplay between verbal and imaginal processes. Documented: research

- \ 'demonsttates that Ver#al elaboration facilitates the learning of noun

/]
‘\;
|
paire ‘Rohwer, 1967):fand that imagery instructions facilitate the

| e
learning of noun pairs (Paivio, 1969). Also, proposed schemes have in-

cluded transformations from verbal to visual and back in the encoding-
\
decoding process (Levin, 1972), which clearly proves ‘that verbal and
| ' . .

imaginal processes are thought to both be involved to some degree in the

cognitive behavior of most “humans. . ‘ .

-~ v

L Thus, it is no surprise that the exact relationship becween verbal
and imaginal encodings in children's learnin; has proved to be a very
difficult problem to tackle \e.g.,‘Davidson, 1972). Although Paivio
(1971) has presented a strong case for a dual-coding model of informatiOn.

processing, involving distinct systemd-of imagery (i.e., the symbolic ¢

- NN |




/representation of. concrete-stimuli and'parallel processing in a spatiaf
. sense) and verbal systems (predominantly dealing with abstract informa-

tion, and characterized by sequential or gsrial processing)yvthe precise

manner in which, these systems interact at'various ages coptinuea ‘to elude ,

1 A}

“researchers. Of crucial importance to such_a g:udy, and also a major

obstacle, -is the fact that any distinctions between imaginal and verbal

mechanisms in learning and memory are based on inferential, rather than

.
— . 9 M (3

directly observable, data. For this reason_chOdce of experimental para-

' ol N
digms is importar.t. - - i
However, another way of conceptuuliziné verbal visual domains ¢

“

in"learning is t. tliink of both processes as contributing to meaning,

. -

, Davidson (1972‘ for instance, suggests thit when & viaual image is 25

®

funétional, it is alwaye tied to some other symbolic system. Semantics

or meaning can be interpreted in terms of a deep structure’ of .language,
and the visual image could be conceived of as one-surface structure

_>tragsformation from that deep structure. Both the image apd the

! . [ o
int&rnal verbalization (another kind of surface transformetion) qou#d be
. I -

. ¢

generated from one abstract -deep structure. From this point of vieé,

[~ 1Y

{
)

then, meaning becomes t:e focal point of learning faeilitation.'. f ;

A brief s?nopsis -2 \the concept *of "meaning" as it relates to'

el e i
verbal learning resfarch will be now considered . i o

7Any attempt to deal with the mental representation of a aymbol must

]
2 e

- take into account the meaning state a;oused by tbe'symbol, il.e.; the

capacity of symbols to consistently arouge covert and overt reactians of
Information processing {(Neisser, 1967),

4
mediation (Flavell 1970; Kendler and Kendler, 1962),*° elaboratiou

various kinds (Paivio, 1971)
»n

(Rohwer, 1967) are all concerned with the various processea, statea,land

. . . - " 4
<

4 . *
"ﬂ‘ . . ¢ . —>

s '// - .
3 . . / ‘12 - . . .' - - .
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transformations, either overt or covert, that incoming stimulus Informa-
tion undergoes in either short-term or long;texm memory storage. A
general assumption in contemporary psychology is that stimuli that
elicit higher levels of meaning, i.e., those that arouse the most active (
meaiational processes, leave the strongest memory traces (as measured by
m\\ﬂ}_‘sub equent.;ecall). The tr§n§formations that stimuli undergq can, esmong

other things, be in the form of verbal or imaginal representations, of

Ca both. In fact, a large body of recent literature supports this conten-

tion fhat both imagina’l mediation (Paivio, 1969) and verbal elaboration

‘ \ /
(Rohwer, ‘1967) can substantially increase recall of PA gtimuli (words,

> pictures, even nonsense éyllables): Moreover, the effects have been ob-

served in both sophisticated sabjects who spontanecusly mediate, in less
’ mature.subjects withwelaboration provided by the experimenter, or with

instruccionélgiven by the experimenter to mediate, and have taken the . }
form of both overt and covert processes (see Levin, in press). Moreover,
a substantial literature exists in regard to the developmental aspects

. of media;ional processes, attempts both at delineating agea at whiéh
mediator;}pgn \e produced and/q; used by children (Flavell, 1970; Jensen
and Rohwer, 1965) and at determining over various age ranges the relative

effectiveness of verbal and imaginal mediators respectively (Levin, 1972;
\

Paivio, 1971; Reese, 1970; Rohwer, 1970). . A
Thus, two variables that may affect the degree of coding that takes -
. place are the nature of the stimuli to b; learned, and the cognitiva _ }
N . T
) BOphisticatiOn of the learner. Both of these variables determine thé kiné//
. ‘and %gpunt of mediation that will take place in a given learninéygét,/, P
- !Coﬁsidering»tpg nature of the stimuli first, psychological ‘ /
; rgsearcﬂers ever tbe.;;;§§“havq\ggfﬁfd at.hierarchica11§~arranging word
. \\\\'*\
. \\\
P \ _::_‘h“\\
N i 3‘ A “\\ .
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and nonsense syllable st:imuli along .varions dimensions of meaning, a?/
measured by association (Noble, 1952), imag&ry-concreteness (Paivio and

Madigan, 1968), semantics (0Osgood, Suci, Tannenbaum, 1957). Norms
gat:he‘red on such dime;nsions have provided the material for :cores of
controlled labc;rat:ory experiments. Paivio (1971) ha; recently postu-
:ated three levels of stiﬁxlus meaning, a/ syst:ém that can be

conceptualized in bot:llx verbal and visual modalities in a parallel manner.
The representational level of meaning corresponds to "knowing" the

st:imullus its‘f without the occurrence of any assoémtive chains. In

the verbal domain, a word may be emitted but lacking in any higher order

meaning. Visually, a stimulus configuration may be seen or perceived at

the lowest level without the elicitation. of any Wel or referent.

The verbal domain,is assumed to be auditory-motor-in nature and thus |
more directly gfouBed when the stimulus word is auditory.
] . The referential level constitutes the development Bf inter-
cdnect:l}ons between imaginal and verbal representational processes and
is_;egn in the ability to label or name objects or pictures, or to estab-
liéh an imaginai representation of a verbal stimulus (dl’:awing would be |
one behavioral indicator). Paivio assumed that at this l;avel of meaning }
implicit labeling responses (to objecEs) and levoked mental images (to }
names’of referent objects) are present. Furthermore, the referential
network may be symmetrical or assymetrical such that verbal and imaginal
reicren.ial reactions may or may not be equally available. The relative
availab'lity of referents in opposite domains has implic'at:ions for

perforimarce in paired-associate tasks involving verbal and pictorial

stimuli (Paivio, 1971).

~—
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The ighest level of meaning proposed by Paivip is the level of
associative meaning. Whereas the referential process i_nvolveé associ-

ations that are close to the referent, in the present level the

associative process extends to conceptual categorizations involving

different referents. It is assumed that at this lef the stimulus

can run off a long chain of associations which may entirely verbal,

entirely imaginal, or cross over both domains. The nature of the
associative chain would depend largely on prf\?iqxé experience and it
is particularly difficult to partial out the verbal and visual .

components in any associative reaction at this level. Two agsumptions
) )
that PaYvio adheres to are that structures at this level of meaning are

associative, and that they may be. hierarchically organized such that

3 T .

each stimulus is a component of a subset (e.g., nose is ‘part of -face)
Y .

\

and not a random association.

" Paivio's model appears to hold promise as a method whereby an
experimental stimulus may be, controlled for "meaning" \;y virtue of the
nature of its associative network. . For j..nst:ance, nonst'anse.‘forms, per-
ceived visually, which offer little opportunity for referential labeling
(inasmuch as the stimulus would be dissimilar to anything the subject
had ever seen before or incorporated as part of his referential vocabu-
. » , .
iary) could be controlled at Paivio's first (rei)resentational) level.
On the other hand a picture of a cat would likely be-perceived at the
—

referential or associative level depen&ing on the cognitive sophictica-
/

tion of the viewer.
Labeling Research
The Paivio model of levels of meaning suggests that the provision

of a label to a picture, either S-generated (overtly or covertly), or

z

-~
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.E-supplied, will render the stimulus meaningfui at the referential level.

*  The assumption is that for a &oueg child who does not spontcneously
label a picture, the picture will be 2t the representational level.
Alocg tigisame line of thinking, it would follow that ‘sentence or
. imaginal mediation, again either supplied_by E or S, that has the effect
of connectigg paired-associate stimuli via interactive or dynamic
representations, would qualify such'stimuli at the associative level of
meaning. Thus, according to.this kind of formulation, experimentei

variables can be used to manipulate materials along the three levels of « -
. ’ .

> .
eaning;;XQd extank studies in the literature can be reviewed in such a

manner. Following is a review of some of the r;;Larch on labeling as a

-

1
o . mediator.. : N

|

\ ’ v

. A significant body of literature has evolved around d elopmental L) '1
i
\
\
|
\
\

aspects of labeling stimuli. Reese (1962) posited that labels -act as
mediators between stimuli and overt responding, but that in young
children theee labels are ineffective in actualiy pioviding the -linkage.

Reese's theory, dubbed the mediation deficiency hypothesis, holds that

. [}
potential mediators are present, but that youTg children cannot make

appropriate use of them. However, Flavell and his aséociates have taken

issue with the mediation deficiency hypothesIE/gga concluded that a
\ i

production deficiency really accounts for the data. This theory main-

- tains that young childreg{do not make use of mediatiénal strategiesA
N\ i
because they do not snon*aneously produce mediators Py themselves, and

¢ Flavell has distinguisﬁfd between a megiational deficiency and a

!

"production deficiency" on such a basis. /

i

]
In a similar manner, Kendler (1972) distinguished~between 'produc-;

tion deficiency”" and '"control deficiency,”" the latte being analogous

S— i




to Beese's "mediational deficiency."”
\\‘\ .o Flavell, Beach, and Chinsky (1966), using kindergarten, second,
and fifth grade youngsters, found that although all youngsters in the’
study coulﬂ label the‘pig&ﬁre materials used, elmost none of the
kindergarten cuildren overtly verbaliged or rehearsed the names, while
atfempting to order sets of objects. This was in‘sharp ntras{\to
N . the older subjects, whose verbalizations were many.. is study

supported the existence #f a verbal production deficiency in yoqﬂﬁ_—d/i

children which could be reflective of immature language developée;E:\~—~

.or intellectual development (lack of systematic plan or cognitive
‘ strategy). * ‘

Keeney, Cannizzo, and Flavell (1967) utilized a similar task with
si¥ and seven year old first graders. Ghildren who spontaneously }'
rehearsed (producers) recalled significantly more items than non-
rehearsers (non-prodqgers). In a;;ition, when non-producers were
trained to rehearse, their recall increased to the level of the spon-
taneous rehearsers. However, when these same S8 were no longer

\ instructed to rehearse verbally, they ceased to use the strategy. This

study is indicative of the notion that production-deficient Ss are not

S necegsarily mediation-deficient.

’ Hagen and Kingsley (1968) gave youngsters aged 5, 6, 7, 8, and 10
a serial 7ica11 task comparing effects f overt labeling of animal
pictures with no-labed controls. Signtficant labeling effech were
found at ages 6 and 8, with a non-significant effect at age 7. However,
no effeé%s were oe;ained forefhe 10-year-olds (explained On\éhs basis
that such S8 would label spontaneously) and for the 5-year-vlds (the

latter finding being supportive of the mediational deficiency hypotﬁeees).

: \

17
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However, another study by Bernbach (1967) did' find labeling facilitative

for 5-year-olds, using hard-to-name colors as stimuli, and Bush and

-

Cohen (1970) demonsfrated that labeling improves retention even for 4-
year-olds. .It is evident t:he;, that task variabdes may interact with

$ } labeling to account £0r the latter's usefulness. '
A 1ater<s(mﬁy by Kingsley and Hagen (1969):concluded that'5-year-
olds induced to vferbally rehearse labels"sg -nonsense pict-ures (labels
provi}é\d by E) recalle\d more than Ss told to label covertly, a—nd more

than overt labelers not told to rehéarse. " Covert labelers did no better

than coiftrols, suggesting that mere poésession’of labels does not
N facilitate recall performancea, or th;at 5-ygar-olds cannot use ‘covert
language. Hagen, Hargrave,"and Ros./s (1973) demonstrated a production
deficiency in ¢~ and 7-year-olds, using a serial picture recall task.
Rehearsal facilitated rec:i\ll of pictures only when Ss were prompted by
-E. ' Simple instructions to verbally rehears'e wete not sufficient.

These .stud_ies clearly demonstrate the facilitative gains to be made by
verbal rehea'rsal, 'using labels, but which young ghildren do not
-Spoht:aneo\usly employ without explic.it:- direction to do so. There is
little queé:ion that when these children actually engege in such media-
tion, their ability to recall picture items increases.

- Silverman and Craig (1969) observed that kindergarten children
made use of mediation in a motor task, if they were required to
verbalize the mediators during tra;ining, Howe’\;’er, second graders .
!\‘ utilized the mediation wit:ltout explicit instruction to do sc. Daehler,

Herowicz, Wynné, and Flavell (1969) inspected,the use of vertal or

gestural rehearsal to recall sequences of flashing colored lights. As

in previous findinge, spontaneous verbai rehearsal was positively

%
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- would be true especlally, or perhaps only, if the materials are

" stimuli to be encoded, and that E-provided labels can be used even if

related to age, and increased recall sighificantly when used2l Moerg,

Olson, Hawles, and Flavell (1969) suggested that the verbalization of

stimulus names occurs spontaneously a early ages, even before kinder-
- -~ -

garten. However, verbal rehearsal is infre

Xent o grades 1 and
2. Higher order dediational sjrategies, sud] as'clustering‘or'cate-
gorizing of items, are infrequent before grade 5.+ Developmentally,

PYS

then, what is important is the tramsition from non-production to

- \
production (of mediators). It seems that in the case of verbal labeling,
. - - ™~ ‘

recall is increased if Ss produce them. -
\ ‘

~
-

€ - .
ght be that the production of verbal labels to mediate
stimu recall, -as cited in the.étudies above, has the igfect of pro-

r
viding the materials with referential meaning. However, this assertion '

initially ambiguous or meaningless. With young children, although labelsg
are available, they are not used spontanegﬁsly in item rehearsal. If
rehearsal is induced, a higher level of meaning might ensue. Similarly,
with older children, unfamiliar line drawings can most likely take on
referential meaning if.- a‘' common verbal label is aftached'to them. -0
Robinson and London .(1971) found that second and third graders could

4

rearn uncodable line drawings best when supplied with appropriate names - |

4 \
\

by E.\ This performance was found superior to Ss with names:generated by A
themselves, or those instri-ted to imagine visually the stimulus con-

figuration. Indications were thap that appropriate labels enabled more \

they disagree with S's labels. Similarly, Robinson (1970) found that

availability of names for uncodable pictures aided S8 in remembering

them.
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The research generally shows that verbal labels ‘a1d” in the rﬁcall

v

/

*

LR N
or recognition of pictures, even for youngsters as pung as nursery

.

school age. As the production deficiency literature points out,

children prior to first or -second grade need te be_strongly encouraged ,;——f’”qp//

to use such‘ labels. as mediators in order for such utilizat:iolx to occur,
Similarly, labels given to ambiguous st;muli; in.fhe case of ;ecoﬁd and
third grade children, pfoducé higher rates of~?t;mu1us.recali. The
assumption is thaF materials are made more meaniﬂgful by prouision of
labels. .
N \‘- T . . .o
Sentence Research :

If labels supply referential meaning to visually perceived items,
it seems fhat Paivio'é model of levels of meaning would include
sentence Bediation under the associative level. At least in the realm
of paired-associate leggg;:g, the paradigm to be coﬂsidered here, where
learning ighéonsidered dependent on the degreé of stable associations ,
within pairs (Levin, 1972), sentential 'elaboration provides a context
?ﬂﬂ\includ;s gore than simple referents. For instance, in in "The cgw
jumps over the fence," where "cow and "fence" are the to-be-
associa ed items, it is presumed that the dymamic process of "jumping"
is in7 uded in £h¢ S's cgéceptualization. Paivio's formulation allows
for the arousal of both verbal and imaginal associations, and it is
assumed that the above'sentence might sp§;k off any p;mber of such aégo-
ciations, depending 07_§'s experience. As mentioned earlier, it is
difficult to tease oq& the vérbal and visual components of such associ-
aticns, but the combination fits into Paivid's associative level of

- % ) !
meaning. Memory traces are assumed to be stronger than those elicited

in lower levels of meaning, and subsequent recall is assumed to be higher.

. 290 |
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- “Zhe sentence elaboration effect.in paired-associate learning

.
N . T ll {/fzgghgsr, 1937) is well-documented azd need ;ot be explained in gréat 1

©
]

~

detail here. ‘Investigatipns'havg been made using induced ;entence
elaboration strategies (Ss instructed to generate a senéence to link
the pairs) and imposed strategies (seﬁiences uttered\by E), and
developmehtal comparisons have bean made. In the‘"induced" category,
a parallel to Flavel%'g production deficienc; has been discovered. ' *
That is, Jense; ;nd Rohwer (1965) found that k;nderéarten children are
unab;e.to generate sentences, but rather utter conjunctive phrases

~
(the cow and the fence), and their recall performance has been equal to

»

controls. It should be noted, hc;w?ver, t:hat‘:% the long-accepted Jensen
and Rohwer 'finding has recently been questioned, agg that{perhaps moti-
vational variables can account for the,kinderg;rteu'perfo mance

(McCabe, Levin, ;nd Wolff, 1973); On thé other hand, older children
benefitted tremendously from their contriv;d sente;ces. Inothe "imposed"
domain, Rohwer and his associates (e.g., 1967) have not only demonstrated

{

the superior recall brought about by sentence conEexts, but have estab-
lished tg;t action verb contexts ari/better éhan prepositional phrases.
It has been also concluded.that kindergarten children can uéilize
imposed sentencesy

The resounding ccnclusion %rom the above reéearch is that sertence

\

, elaboration makes pairei-associate materials a great deal more meaning- § -

ful to the learner. A study by Holyoék, Hogeterp, and Yuille‘(1972)
further demonstrated the .semantic benefit that accrue;,from sentence
elaboration. They analyzeq_the errors made by thei; sentence and
control gr~ups and found a significantly higher proportion of "semantic

errors" (erﬁgrs semantically related’ to correct responses) in the

N
. . 2T
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P oA elaboiatién groups. This suggests that pairs are stored in a meaniné-
\ - ~ R | ' T o= 4

. R
$ ful way, and that on tést trials the mediator ;s rgcalled, its meaning

. . [

, being the criterfon used in evoking a response. . \f *
‘:l - * ‘s
Transfer Research )
:I N - <
NG ' One experimental method by which researchers can learn more about

!

how subjects encode in%ormation verbally and visually is by creating a
situation where interference occurs. Verbal learning research has long
used transfer para&igms where subjects first le?;n one list to criteriqn,
followed by another list, in order to assess v;%ious theoretical issues
involved in mem;ry and forgetping. Underwood‘énd Postman have been the
ploneers in tpis area, aand Post&én’s review i# Kling and Riggts Handbook

of Experimental Psychology (1971) gives comprehensive coverage to the .

research on interference. What is immediately noticeable 1s the absence

e

of studies with children (Keppel, 1964), although the transfer paradigm
holds much promise for the elufidation of data concerning learning
processes in chiidren (Goulet, 1968; Jeffrey, 1970). One way in which
the meaningfulness of learning, as discussed earlier, can be studied 1is
through ;uch a transfer paradigq. By mAnipui§tiAg levels of meaning
over lists via labeling‘and/or sentential elaboration, and‘then investi-

gating amounts of interference, it might be possible to see how meaning

/ relates to encoding,
Traditional transfer paradigmr have most often utilized the A-B,
. - ’ /
. A-D (experimental) and A-B, C-D (control) method, where A-B represents

first list stimilus and response items respectively in a paiied-associate
task, A-D represents second list items comprisiang first list stimuli but
L] !

new responses, and C-D represents second list items consisting of

\
independent stimuli and responses. Almost universally, second list )

| ERIC &
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learning of C¢D has been superiof to A-D, and this difference is what

& ‘ : !
is commonly known as retroactive inhibition. In this classical inter-

ference paradigm forward associations are thought to be the source of

the interference. Indications are that the amount of negative transfer

may be a function of meaningfulness (as defined by Nuble, 1953) because

of the development of associations that interfere effectively with

N . N /

-gecond 1list learning (Goulet, 1965; Jung, 1963). -
1}

Another interference paradigm, less commonly used, is A-B, C-B -

where response terms are constant over lists. Response learning is

facilitating in this paradigm, while interference is considered the

result of backward associations (Postman, 1971).

However, yet another paradigm, A-B, A-Br, combines thg neéative
]

interference features of A-B, A-D, and A-B, C-ﬁ (forward and backward

associations as well as list differentiation). Second list items

consist entirely of first list 'stimuli and responses, but with new
pairings of stimulus-response. This condition has consistently been

shown to cause even more negative interference than A-D (Besch and

L4

Reynolds, 1958; Juug, 1962; Kﬁusler and Kanoti, 1963; Porter and Duncan,

1953; Postman, 1962; and Twedt and Underwood, 1959). Price, Cobb, and

Morin (1968) extended this finding in one:of the rare cases of such a

paradigm used with children. The A-B, A-Br transfer paradigm, according

to research available, should be the most interfering of the metho@s,

and would be suitable for usage in a task where interference is, desired.

As Jeffrey (1970) points out, little child research has been done
with classical transfer paradigms. Spiker (1960) had fifth and sixth
grade Ss learn an A-B list followed by a second list of half C-D and

N

half A-C items (equivalent to A-D), and the usual interference effects

23
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were found. ﬁb;t and Cliftoﬁ'(lgﬁB) demonstrated negative interference
with 4~year-old children by using a three-stage mediation paradigm.
This is an imposed péfadigm where A-B, B-C, A-C 1s compared to.A-B,

)
D-C, and A-C controls, and the interference takes place on the second

list B-Crreleative to D-C. However, facilitation occurred on tg; A-C
third 1ist relative to D-C (as igrshouIQ), showing tgat tmposéd\sedia;
tion can help‘;uch young children. '

. Several studies have, however, utilized a transfer.paradigm-with
children in order'td look at verbal discrigz;atio;rzearning'(e.g;,
Blank and AlEpan, 19&&; Goulet and Stetné, 1969; Rowe, 1972). Hall
(1969) presented kindergarten and second §rade children paired-associate
lists either aurally or visually, and used‘an A-B, A-C design. The
common negative_interference effect was obtained for both age groups.
Xirk and Johnson (1972) investigated negative traqs%.t as a function of
children's I.Q., and with an A~B, A-C paradigm found §he intefference to
be greater with retarded children. .

A series of experiments by Davidson and his associates has
specifically utilized transfer paradigms in order to study relationshjips
betﬁeen imaginal and verbal encodings in children's learning. Studies
by/Davidson, Schwenn, and Adams (1970) anq'Séhwenn and Davidson (1969)

ggested the powerful facilitating effect sentence contexts may h%!g
£o£ paired-associate transfer. Negative transfer "f A-C was substan-
tially reduced, and the effect was attributed to the resulting
differentiation in first- and second-list learning.

Furthermore, Davidson, Schwenn, and Adams (1970) and Davidson (1972)

attempted to change the meaning of stimulus (A) terms over lists by

manipulating the sentence context, or by chansgpg the pictorial repre-
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sentation to signal a different meaning for the term across lists. For

exampie, the stimulus term "bat" might be rendered as a baseball bat
and a flying mammal invsentences o; pictures over lists. Theoretically,
. such a panipulgtion was thought to render an A-B, A-D item functionally
A-B, C-D chadse of the supposed chsuge in tﬁe meaning of the A" term.
Contrary to expectations, the transformation produced marked negative
transfer. b;vidsq? and Lfvin (i973); however, induced ép to ehcode
items visually Via ipagery %9§tructions without verba}izations% on the

~

assumption that accompanying identical verbal tags (e.g., "bat") had~
caus;;\§he negative transfer in previdps experiments. They o;zgined
reduced negative transfer, and also found a posiéive relationsﬁip betweeﬁ
‘amount of reduction of interference and degree éf meaning chgﬂge over
lists. The effect was more pronounced for second than for fourth gtaders,
and explained on the basib of eecond graders being less likely to lgpel
spontane;uq%y.

The afove experiments are quite significant in that they represe;t
a new way of looking at how children encode information. Specificall&,
it has been now demonstrated that sent;nce contexts can significantly
red&ke’interference effects in a paired-associate transfer task (A-B,
A-D) and that meaning change exberimen?ally-nanipulated over lists can

also render items functionally dissimilar so as to reduce interference.



Chgpter II
. STATEMENT OF THE PROBLEM P -

., ~ i /o » N -

Davidson has shown that the transfer paradigm can te uti}izéa as 4

mechanism for studying the relationship between semantic meaning of i_ :

. . . )‘ . . \

learning materials and children's methods of encoding information. The : :
, a ot

research that ha;'been reviewed indicates that labels and sentéences, *

t ”» — ~

when acting as facilitators in paired-associate learning, substantially
x . . e ..

. -

increase recall and are a:;uﬁed to make paired-usscciste ;9teti;is more
meéniﬁgfuf. .In addition, it has been. pointed out that sucy_usage of
mediation can probably modify the levels of meaning represented by
certain materials, along the lines poskulated by Paivio's repré;enta-
tiqgal, referential, and associative levels.

The purpose of this study is to détetminé if the levels of meaning, .
ag developed by Paivio, result in different modes or iOcations of - —
encoding and storage ©or children. The tranéfer paradigm represents an
1de;1 vehicle for the systematic manipulation of stiﬁuli across meaning
levels, while the relative am;unts of negative transfer across conditiuns
gives clues to how materials at various levels of ﬁé?ning are encoded.

. If materials at various levels of meaning are stored differently,

then it should be reflected via a reduction in negative transfer when

meaning level changes between two lists (sin'e items on respective -lists

' .
would supposedly be storad differently). On the other hand, more inter-

ference would be predicted when meaning remains constant over lists,

N - . 17 26 < .
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because ey linkages would theoretically be attempted in the same "site"
, and be hindered by the old pairs. . -
This study will attempt to utilize the transfer paradigm to tap

~ .
Paivio's three levels of meaning via manipulation of two variables:

kinds of picture stimuli (line drawings of real, concrete common objects

or animals; and abstract line representations), and amount of E-provided

verbal elaboration (labels or 4entence contexts). The A-B, A-Br para-

digm has been chosen as one that elicits the greatest amount of

interference.

Although the aforementioned resea;gh’has answered many questions

“about how enhunced meaning (via elabofhtion) results in improved rates
/ of recal;, such studies have been between-subject compartisons. Also,
Davidson's work, although demonstréfing that meaning changes can reduce
interference, did so by changing the semantic features of the stimulqs ‘
materials. The brqsen; study will be an attempt to systematically
relate levels of meaning to encoding; by providing different kinds of
mediation i; order to infiluence the stability of S-~R associations and,
‘rather than looking at the differential contribution of verbal and
imaginal processes, as previogg studies have done, the concept of
meaning will be the primary focus in hoﬁ PA items are linked.

For second and fourth grade students, it is assumed that abstract
line drawings should evoke few, if any, associations. These drawings
should be the visual analogue of low meaningfulness (M) nonsense
;yllables commonly gseen in verbal learning transfer studies. Thus,
without further elaboration prov.ded by E, the child should encode such
stimuli at the iowest (representational) levei qf meaning. However,

should E provide S with a common label for the form he sees (e.g., dog,
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house, etc.) the stimulus should take on a referent name‘which will be
strengthened over trials and raise stimulus meaning to the referential
level. It is hypothesized that if meaning level can be changed over
1ists of a transfer task by using abstract drawings, but only providing
labels on the second list, then interference can be substantially
reduced. The reasoning is that A-Br items could perhaps be rendered
mor; as C-b on the second list by the addition of labels,.thus effecting
a meaning change. Comparison can be made with a condition where labels
are provided on both lists and no meaning change takes place. Identical
iabels on both lists should create interfering associations. -

Another facet of this section of tHe study will attempt to extend
to children's learning a concept asserted by Martin (1968). His
“encoding variability" hypothesis posits that low-meaningfulness items
have more alternative encoding possibilities than high-meaningfulness
items, because of ‘the absence of primary associations. Martin's review
shows that paired-associate hook-ups take longer to occur in low-m ~
pairs, buE that on a transfer list these linkages are easily broken and
new associations are available to be formed. However, high-m pairs
must first be unlearned, resulting in more negative transfer. As
Martin's work was done with adults, a demonstration at the elementary
age level.could extend his hypothesis to children.

Accordingly, abstract forms without labeI% will be used in this
study to represent low-m pairs, and the same fgrms accompanied by labels
will represent high-m pairs. A comparison of the amounts of interference
produced in these two condi;ions will provide the test of the encoding
variability hypothesis. Theoretically, the former condition will be

representational-representational in terms of meaning level over the two

28
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lists, and the latter will be re;;;;;EIEI=tetg£EEFial. Less negafive
transfer for the former will support Martin's hyp;thesis.

As the Flavell research has pointed out, young children manifest
a production deficiency with respect to usage of- verbal labels as medi-
ators: By using abstract stimuli in this study, it is hypothesized
that second and fourth grade Ss will demonstrate such a deficiency in
their spontaneous labeling and rehearsing of abstract items. This
assumption is implicit in the discussion of the encoding variability
hypo+thesis. However, it is questionable whether these children-will
continue to mediate on the second list if only provided labels on the
first list. Thus, a comparison will be made of the relative amounts of
interference in a N& Label-Label condition and a Label-No Label condi-
tion in oxrder to answer this question. If no transfer difference
oxists, it may be hypothesized tgat labels are not carried over to the
second list, the rationale being that meaning changes take place in
both conditions. However, if the former is less interfering, it may %e
that labels are continued, thus rendering bothvlists of the Label-No
Label condition at the referential level of meaning.

Just as labels can render abstract drawings more meaningful, it
ig conjectured that sentence contexts can be encoded at the associative
level of meaning. Thus, meaning changes over lists could also be
brought about by providing sentence contexts to real pictures, in
essence manipulating these materials along a referential-associative
dimension. Davidson and Levin (1973) demonstrated/that changes in
stimulus meaning over lists reduce negative transfer, as does senten~
tial elaboration of the pairs. However, that study only changed the

meaning of stimulus terms, while using independent response terms. The

29
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present study will attempt to demonstrate the -reduction of interference
b} changing the way in which PA items are associated over lists, and
thus changing the level of meaning of the associations. For instance,
pictures with labéls on List I followed by pictures with sentence
context on List II according to the hypothesis, would signal a switch '
from referential to associative level of meaﬁing, and a corresponding
reduction in negative intefference would support the change of meaﬁing
hypcthesis.‘ According to the theory to be tested, more interference
should occur when meaning levels are constant over lists than when .
meaning changes over lists. - .
Besides the Davidson et al. studies, some gnpublished pilot data

by Levin, Davidson, and McCabe lead to tae above hypothesis. They

attempted to demonstrate a reduction in negative transfer by imposing

differeng modes of elaborative context over lists. For instance, imposed

visual imagery on the first list, followed by imposed sentences on the
second list (using A-Br and C-D items) was predicted to be less intcr-
feriné than either visual or verbal contexts on both lists. However,
even &ith employment of thg A-Br paradigm, no more»interference;was
noticeagle in the same-mode condition than in the "switch" condition. A
rethinking of the issue brought about;the present hypothesis that level
of meaning is something to be considefed. It cah be noted that all
three conditions employéh in the above study were manifestations of the
game level of meaning {associative) and it is entirely possible that
both the verbal aﬁd visual modes conttained associa;ive elements of the
other which may have obscured the mbdglity diffepénceL Or, imagery and

language are not separate processes at that point, but operate from the

same deep structure of meaning (Davidson, 1972).
P
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While Davidson et al. were able to create less negative transfer

by provision of sentential elaboration for paired-associate items,
]

those investigations were done with the traditional A-B, A-D paradigm.

To date, no such effect has beenfattempted with A-B, A-Br method.
Similar results would greatly enhance the'generality of the Davidson

findings as well as indicate the power of sentences to overcome what

has been traditionally the most interference-producing paradigm. Thus,
a test of this hypothesis Yill be made via comparison of a sentence
context condition (on both lists) and a label condition_(on soth lists).
These represent constant levels of meaning across lists, the former at
the associ;tive level, and the latter at the\referential. It is hyp»oth-
esized that the higher level of meaning (associative) will produce less
negative transfer than the lower level (referential) because of
increased list differentiation, thus essentially replicating the Davidson
findings. l

*In summary, the purpose of this study is to determine if the levels
of meaning, as developed by Paivio, result in substantially different
modes or locations of encoding and storage for children. If the above -
assertion is true, then it should be reflected in a‘reduction in negative
transfer when meaning level ch;nges (since items oﬁ respective lists
éould be stored differently). On the o;her hand, more interference would
be predicted when meaning remains constant. In addiéion, when meaning
level is constant over lists, the vast research on elaboration and media-
tion would predict that stimuli encoded at a higher méaning level would
be more easily differentiated than those at a lower level of meaning.

However, stimuli corresponding to the lowest level,of meaning would be

expected to result in less negative transfer than referential items

A




because of the encpding variabilit§ hypothesis.
The follow;ng predictio;s can then be made:
(1) Items encoded at the represegtational level on the first list,
and then switched to referen?ial level on the second %ist should
manifest reduced negative iéterference relative to items at the
same level on both liéts.
(2) A within-''same level" comparison will be made between i;ems
at the representational level on both lists ana th;se at the
referential level on both lists. Accordi;g to the encoding v;ri-
ability hypothesis, non-labeled pairs on both 1ists should have .
less negative transfer thap pairs labeled on both lists.
(3) A comparison of within-"switch" conditions has no clear-cut
predictions. A No Label-Label condition which switches levels

e .
from representational to referential over lists will be compared

& to its opposite where pairs are labeled on the first list only,
and where it is unknown whether labels will be continued C/
. /
entral

gpontaneously on the second list. This comparison is not

to the study and is included primarily as a contrast that is
orthogonal to the two major comparisons of interest, altbough
more interference i? the Label-No Label conditiox would be
indicafivé of lébel carcy~over across 1lists.

. s .(4) A meaning change from referential to associative level, Brought
about by‘real pictures labeled on the first list and in sentence .
context on the second list is ﬁredicted to have less interference ’
than (a) labeling on both 1ists and (b) sentence contexts on both

. 1lists. Separate comparifons of the above should find the meaning .

change condition less interfering.

P
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(5) If meaning level is constant over lists, items at the associ-
ative level should result in less interferehce than paiés at the
referential level. Thus, the prediction is that Sentence-Sentence
will avercome negative transfer more than Label-Label.. The ;
hypothesis.is based on the notion that the former allows for

greater list differentiation, as a result of the sentence elabora-

ey

tion.
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Chapter. II1

EXPERJMENT 1

~

Subjects

Seventy-two fourth grade students participated in this section of
the study. They were drawn from the only three fourth-grade classrooms
in a-school district serving a rural epmmunityfin Wisconsin. Two of
these classrooms were located in the town's‘central school, the other

“in a rural outlying school. Subjects were randomly assigned to four
conditions which were determined by the presence or abeence of E-

. ptovided labels on first and second lists. Theyzwere Label (first i
) list)~Label (second list), Label-No Label, No Label-Label and No Label- ;
No -Label. Subjects were randomly assigned to the four groups, with 18
students comprising each. The order of testing was random within “V
blocks of 24. Six different 1ist combinations, as described below were
randomly assigned to Ss in each experimental condition (4), such that
each list-condition possibility was used once (resulting in a block of
24) before any other combinatien was used again. ’

%ﬁfore random selectien commenced,vthe three teachers were asked
to name any students they felt were extremely slow learners and/or
seriously emotionally disturbed, or who were grade-repeaters. Four
students were eliminated on such a basis. In additien, during the first
1ist acquisition, two "Label” conditiom subjects were dropped, the first

because of failure to achieve criterion within 15 trials, and second because

I
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/
of the arrival of the school 'bus. One "No Label" subject was eliminated .

because of failure to comply with directions. Fifteen trials had been
selected a griori.as a limit because piloting had shown this amount of
practice as being sufficient for uost fourth graders. .Also, the

subject dropped on this account was not showing improvement over trials.

Design and Materials

The design consisted of a single betyeen-subjects factor (Levels
of Meaning) and two within-subject factors (Item Types and Trials).
All Ss learned a first list consisting of 10 pairs of abstract line
drawings. Half of the Ss were provided with labeis to the drawings ﬁy
E and half were not given anﬁ labels. Following attainment of criterion
(8 out of 10, inciuding 7 out of 8 of each itea type), all~Ss were
t;ansfefred to a second list., Half of the Ss from each of the List I
conditiins (L;bel or No-Label) received labels on List‘II, while hélt

received no labels on List II, Thus, four different conditions were

created, as defined by tL< presence or absence of labels on each of the

two lists. Half of the second list pfirs,consisted of items from List I
in different S-R pairings (A-Br), and half of che List II item;
congisted of new pairs (C-D). The design in presented in Table 1.

The line drawings were cut wut and pasted on 5" x 8" yellow index
cards, and presented to S via turning of the cards by E.

The drawings were selected for the study in the following mauner.
A pool of abstract artist sketches to pictures of common objects or
animals were collected. The abstract representations were based on
maéérials used by Kingsley and Hagen (1969) and were intended to be

//aufficiehtly vague that they would not likely elicit a spontaneous

label from S. However, with provision of a label by E, it was hoped

35




Table 1,

Design of Experiment I

—

List II Trial I- Trial II

No Lapel

No Lébel

36 Ss
i
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.

that S would accept the given label and use it. Pilot testing was
conducted with 30 third'graders to assess their.acceptance of the E-
provided label.

To measure overall acceptance of the E-provided label, pilot‘:r Ss
were asked to rate each E-provided label on a dimension of: 1 point
= full agreement that the drawings could represent such a labei; ’

2 éoints = pogsible acceptance of the label, but some doubt ébout'it;
3 points = complete or almost complete refusal of the label. Only
items that obtained average ratings of less than 2.0 were selected for
the study.

While Ss looked at items, arranged 1ndividuai1y in a small book-
let, E orally presented the éesired label i; order to elicit S's
rating. However, half of the items were given the appropriate label
while half were accompanied by a false label, randomly chosen from
among the othe; alternatives in that group. Ss were piloted in two
groups of 15 Ss, such that each group received opposite halves of the
list with appropriate and bogus labels, respectively. Thus, only 15
S8 were actually involved in rating the acceptance of each ite;:while
15.other Ss were in;blved in rating the acceptance of a diffeghnt
label for those items. Only those items that received a mean{rating
of more than 2.0 for a false label, as well as below 2.0 for the
appropriate label, were selected. ' .

This procedure was used because it was felt that asking Ss to
gi&e their own labels would not provide an estimate of acceptance of -

the E-provided label,

Thirty drawings thus selected were randomly matched into 15 pairs,

which were then random!) divided into three groups of five pairs each.

N
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Three different 1ists of 10 pairs were constructed by the three possible
combinations of two groups. These constituted the first lists in the
transfer paradigm. Materials for the second list were generated by
dropping one of the two first-list groups, re-pairing the it;ems remaining
from the first list to make five A-Br pairs, and gdding the five _pairs .
comprising the group not used in the first list (C-D). The lists were
counterbalanced, such- that each group was uséd an equal number of times,
and with each other group, as A-Br (used on both lists), C-D (used only
on second 1list), or used on first list omly. S;lx‘ ;ifferent combinations
resulted from this method. Within the three S-I;air groups, all stimuli
. were randomly re-pai:.;ed with Ehe new responses from that same group to ’
make up A-B&: pairs. ’
The 1ist combinations were randomly assigned t:c; Ss, and each list
appeared an equal number of times for the four experimental groups.
See Appendix A for examples of some of the line drawings, and for ‘a
listing of the peirs and their A-rBll:‘ counterparts. The labels given to '

the drawings are the labels that were rated in the pilot study.

e -—

Procedure

The Ss were tested individually .in a small room by one E. Upon
entering the room, S was asked to sit down at a table next to E.

The Ss in all conditions were told that they would be seeing some
cards with two gketches on each one. It was explained to them that
their job was to try to remember that the two sketches on each ‘card
went together, and that they would be shown a number of cards in this
manner, They were then told that after they had seen all the pairs,

they would be shown some more cards with only one of the two ‘sket:ches

on them, the other one being missing. At this pcint it would be their
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Job to think back to what sketch went together with the one seen, and
to point to the missing sketch on the respcnse board (the E showed S
the back of the poster board containing the response items, tgit:hout:
revealing any of the items.) “

To insure that all Ss understood the directions, an example was

]

provided with two pairs of geometric figures. Upon ascertaining that

S understoog, these instructions, E announced that the task would begin.
However, just prior to commencing the first study trial, Ss in first-
11st Label conditions were told that while they were attempting to
remember what sketches went together, they would hear E utter the names
of the items. No other differences in instructions existed between the
Label and the No-Label groups.

Following issuance of the instructions, E presented the 10 study
pairs to § one at a time ai: a 5-second rate. The manner of presenta-
tion was via E flipping over each card, while simuyltanecusly saying
the names of firsgt the stimuius item and then the response item, for
those $s in Label conditions. For Ss in No-Label conditions, E merely
flipped over the cards. E wore a small e.ar'phonjL plugged into a tape-
recorder that gignalled to him the S5-second interval. These sirgn-als
could not be heard by S.

After the exposure of the last item in the study trial, a
10-second interval ensued before the presentation of the first test
item. During this time S ;as reminded that he should pcint to the ’
response corresponding to,gach sketch he would be shown, and a 12 x
18 dnch posterboard on which all the response items for Lis‘t: IT were
pasted was revealed. The test cards were then presented at a 5-

-
second rate, while E repeated the name of the stinigmsﬁitem for Ss

. 39.
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in Label conditions. The Ss were required to respond within 5 seconds
in order for a responseto be counted as correct.

Inmediately after completion of the test trial, E shuffled the
two piles of study pairs and test stimuli respectively so that they

/

vere presented in a diff-:re:‘m random order on 01/1/ subsequent triala_.
A new study trial was begun as soon as the cards were shuffled, and
each study-test sequence was ident:lgcal to that described above. While
the shuffling was taking i:hce, E told S that the same procedure would
be repeated, and it vas often necegsary, especlelly during later
t'rig.‘-.s, to let S know that he was doing well. The Ss were given as
many Dt:r:lals as necessary to reach & criterion of one tcial of 8 out of
10 correct it:ems'. Howcvex, part oé tils criterion was that at least

4 out of 5 A-Br items (items to be re-paired on the second list) be

correctly responded to, and at least 4 out of 5 of the itens to be

omitted on the second list be correét. The Ss were not continued after . ;
15 t:rialn) and only one § was dropped from the siady on this basis. ‘ . \:
However, most Ss, after several trials, ascertai;ed that a certain per- %
formance level was required before t:etgfination of the task, and - |
frustration often ensued. For this reasom, m;l.ld words of encmrxragene'nt
were given freely by E between trials. , .

Ss were transferred to the’ second O1:I.st: immedintely after reaching
criterion on the first 1ist. Instructions by E were simply that §
would be seeing some more sketches and the task would‘be identical to s
the previous one. However, f.oruthose Ss 1n'--the No Label-l.al:el condi-
t:i:;n, E mentioned that he would utter the names of "the items Wwhile they .,

were trying to remember which ones went toggt:her."Al'gb Ss ir the

Label-No Labei®condition were told that they would not hear names while
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looking at the pairs. Because ‘of the often long and strenuous journey

that many Ss had gone through to reach criterion on List I, E told all
Ss that the new task would not take as long.’ It/iZould be noted that
Ss were not told that some items would be the same that they had seen
earlier, or that the first list pairs had been switched around. They
were only told that they would see "some more sketches."

Two study-test trial sequences were given on-List I1I, half being
re-paired items from List I (A-Br), and half being new items (C-D).
Method of presentation, iter~item interval, inter-trialqinterval, and

shuffling procedures were all identical to List I methods.

\

Results
. First-list acquisition was measured in terms of the mmber of
trials required to reach criterion. Second-list learning was evaluated
according to four variables that were created‘?rom the original data.
Total number of correct responses across the two test trials was a
between-subject comparison, while the other three variables comprised
within-subject comparisons. Hypotheses regarding item type differences
(A-Br vs. C-D), trials differences, and item types by trials inter-
actions, which were all within-subject variables, were tested. All
hypotheses were tested via three planned orthogonal contrasts.

The layout was a four conditions by two item types by two trials
repeated measures design, with the first factor representing a between-
subjects measure, and the latter two factors representing within-
subject variables.

All hypotheses were tested with the probability of a Type I error

(alpha) set equal to .05.
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On first-list acquisition, a significant effect of labels was

found. The mean number of trials to reach criterion for Ss given
labels to stimuli on the first list was 5.83, while No Label Ss
averaged 8.05 trials to criterion (t = 3:72 with 68 df, p < .05).

The three planne? contrasts used to test second-list hypotheses
were designed as follows: The major comparison (Comparison 1) was
Label-Label and Né Labé}-No Label vs. Label-No Label and No Label-~
Label, which was test of the change in levels of meaning hypothesis
regarding interference. The other two compafisons were nested within
each of the factors above (change in levels or same levels) with one
(Comparison 2) designed to test e encoding variability hypothesis
(Label-Label vs. No Label-No Label) and the other (Comparison 3) added
in as the remaining orthogonal comparison (No Label-Label vs. Label-
No Label) to test for label carry-over effects.

The between-subjects variable, total number of correct responses
over two trials, was evaluated via the three contrasts described above.
None of these tests was directional, as no‘predictions were genérated
.for this variable, and the three comparisons failed to reveal a]y sig-
nificant effects. Comparison 1: F = 3.81 with 1,68 df, p > .05;
Comparison 2: F < 1 with 1,68 df, p > .05; Comparison 3: F < 1 with
1,68 df, p > .05). Table 2 contains the means for the total correct
responses,

The main effect of Trials was significant with more learning-
taking place on Irial II (F = 59.19 with 1,68 df, p < -05). The com-
parisons comprising Trials x Condition interactions faiied to reach
significance. For Comparison 1, F < 1 with 1,68 df, p > .05;
Comparison 2, F < 1 with 1,68 df, p > .05; Comparieén.3, F = 3,00 with

1,68 df, p > .05. Means can be found in Table 2. )
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Mean Number of Currect Responses for Each Item Type

Table 2.

and Each Trial as a Function of Conditions: Experiment I
Trial 1 Trial II
ABr Cp Total ABr CD Total
Label-Label 67 2.44 3.11 | 1.83 3.33  5.16
Label-No Label .94 1.77 2,71 1.50 2.56 4.06
No Label-Label .61 1.67 2.28 1.72 3.05 4.77
No Label-No Label 1.39 2.00 3.39 1.67 3.17 4.84
)
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As would be expghted, the main effect of Item Types was!signifi-'
cant (F = 75.36 w}ég 1,68 df, p < .05), indicating that overall, C-D
¢ltems were rec71€ed more effectively than A-Br "tems. The major com~
parisons of/;ﬁe study, the Item Types X Condi ions interaction will be
con%}dered next. Comparison 1, which represents the levels of meaning
hypothesis, was not significant (F = 1 with 1,68 df, p > .05).
Comparigon 2, the encoding variaﬁility hypothesis, also was not found
to offer significant results (F = 2.19 with 1,68 df, p > .05). The
third, contrast which looks at residual effects was nonsignificant also
(F <1 with 1,68 df, p > .05). The means of A-Br and C-D recall by

conditions are presented- in Table 2.

The Trials x Item Types interaction was not significant (F = 1.95

with 1,68 df, p > .05). The last set of comparisons, rerpresenting /

Trials x Item Types x Conditions interactions were norsignificant for
Comparisons 1 and 3 (F < 1, both with 1,68 df, p > .05). However,
Comparison 2 was significant, with No Label-No Label mzuifesting »
decrease in interference over trials, relative to Label--Label (F = 4.29

with 1,68 df, p < .05). The associated means may be found in Table 2.

{

Discussion
N\

As can be seen in the data reported, the major hypotheses in this
experiment were not supported. Moreover, the finding that No Label-No
Label Ss performed equally as well as Label-Label Ss points to the -
necessity to question one basic assumption underlying the study. That
is, were the stimuli used actually differentiating between the two
levels of meaning on the basis of prbvision of labels by E? Informal

observation of No Label Se¢ indfcated that many of thege youngsters were
formulating their own labels and rehearsing them. é;:: labeling may

!
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3 ‘
have had the effect of contaminating the levels of meaning assumed to

be operating, and may have e: sed the representational-referential dis-
tinction. For instance, 1tgms may have been referential on both lists
for many of the No Label-No Label Ss, giving the levels of meaning

hypothesis an inadequate test.

g
Because of the ambiguity of these results (a more complete dis-

cusgion will be found in Chapter VI), Experiment II was conducted with . i
second graders. It was hoped that younger students would less likely

engage in independent labeling of the stimuli, and that a replication .
of Experiment I with 7- or 8-year-olds would yield a better test of the

hypotheses. .
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Chapter IV

EXPERIMENT II

Subjects

Forty-eight second-grade students were used in this section of thel
study. . They were taken from two claésrooms in an elementary school
serving a semi-rural town in Wisconsin. Subjects were randomly assigned
to the same four experimental éroups described in Experiment I,
resulting in 12 Ss per group.

Students identified by teachers as being especially slow learners
and/or grade-repeaters were not included dn the random assignment to
conditions. Although a 15-trial lh;it was established to reach criterionm,

.;o Ss failed to do so, and attrition of Ss due to other factors did not

ccur. Thus, all Ss initially randomly selected, completed the task.

]

Design and Materials

The design was identical to that presented in Experiment I. However,
the length of the paired-;ssociate 1ist was trimmed down to six pairs due
to the younger age of these §p,’and after piloting revealed 'such a length
to be short emough for second graders to reach criterion in several
trials The pairs selected for study were those that in Experiment I had
the largest differences between C-D and A-Br, and were thus considered
the most interference-~producing. Totél number of correct responses were

tabulated for all C~D pairs on List II, from which was subtracted the
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total number correct of each A-Br counterpart (same stimulus and
different response), which would be found in other list combinations.
For instance, SNAKE-HOUSE,;-C-D item on List II for one combination
would be SNAKE-CLASSES,an A-Br item for another combination and anoéher
subject; Nine pairs‘ were chosen in this manner.

The pairs were further divided into 3 groups, as defined in

Experiment I, so that six different list combinations could be composed.

—
.

The list combinations were randomly assigned to Ss, and each list

appeured an equal number of times for the four conditions.

Procedure

All the procedures employed in collecting the data are prectisely
the same as those described in Experiment I, except for one additional
technique, After completion of the task, Ss were sted to tell E if
they thought of names for some of the sketches while they were looking
at them (although this was not done consistently). The Ss in the
Label-No Label condition were shown on}y List II C-D items for this
purpose; the Ss in the No Label-No Label condition were shown all List
II pairs. Those who received labels on the second list were not

included, as they were expected to have used the labels provided by E.

The Ss told E the names‘co each stimulus for which they supposedly

. had a label, and it was thus possible to gain some insight into whether

these Ss labeled spontaneously, or continued to label after having
experienced such practice on List }. However, this method of inquiry
is subject to alternative interpretation as it is impossible to
ascertain whether the questioning itself might not elicit labels out of

(//‘,
children who actually had not used any.

7

/
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Results

No significant effects were found due to provision of labg}s
during first-list acquisition with second graders. ‘ﬁean number Zf
trials to criterion for the Label and No Label groups were 5.50 and
6.75 respectively (i_= 1.46 with 44 df, p > .05). Although the ,
differencé was not statistically significant, it was nonetheless in
the expected direction. First-list data were alsoxtg‘alyze;d by totaling
the number of correct responses on the first two triaig. Performance
on this measure averaged 4.21 and 3.33 correct items for the Label and
No Label conditions respectively. Again, the difference was in the
predicis+ direction, but not statistically significant (t = 1.25 with
44 df, p > .05).

Second-list data were analyzed via the three orthogonal contrasts
used for Experiment I, which enabled trials, item types, and the item
types by trials interaction to be looked at in conjunction with the
between-subjects variable.

Table 3 lists the mean number of correct responses'for A-Br and
C-D, by trials for the four experimental conditions. None of the con-
trasts were statistically significant with the F-ratios for the three
contrasts respectively being 2.29, 1, and 1 with 1,44 df, all nonsignif-
icant at the .05 level.

- The main effect of Item Types revealed C-D items to be better
recalled than A-Br items, thus demonstrating the overall interference «
(F = 24.15 with 1,44 df, p > .05). Mean number of correct responses
on each of the two item types (A-Br and C-D) can also be found in

Table 3. The contrasts involving change vs. same levels of meaning, and

the encoding variability hypothesis (Label-Label vs. No Label-No Label)
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Table 3.

Mean Number of Correct Response; fqr Each Itemf Type

and Each Trial as a Function o Conditioms: Experiment II
Trial I Trial II:

* ABr D Total | ABr cD Total
Label-Label ~1.00 2.08  3.08 1.25 "2.50 3.75
Label-No Label 1.17  1.25 2.42 | 1.75  1.58 3,33
No Label-Label .67 1.92  2.59 1.08 2.25  3.33
No Label-No Label | 1.42 2.68  3.50 1.33 2,00 3.33

Aﬁ
\A
\\
\
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on\ the var:l:able constituting the A-Br - C-D difference failed to reach
significance (Comparison 1: F = 1.69 with 1,44 df, p > .05, and
Comparigon 2: F = 1,90 with 1,44 df, p > .05). However, the residual
contrast \nvolving the within change of level conditions rev;aled sig-
nificant differences between Label-No Label and No Label-Label groups
on this variable (F = 11.86 with 1,44 df, p < .05), with the former

condition manifesting less (in fact, no) negative transfer. An explana-

tion for this result is not immediately forthcoming in that, if anything,
it 'is opposite to w, t might have been expected.
Table 3 contains the breakdown of mean number of A-Br and C-D
items correct on each trial,.as weli as total number correct items on
each trial. The Trials main effect was significant (F = 4.94 with 1,44
daf, p < .05).
| The Trials x Conditions interaction was investigated vis-arvis the
three contrasts, none of which reached significance (for Comparison 1,
F = 1.43 with 1,44 df; Comparison 2, F = 1.46 with 1,44 df; Comparison
3, F < 1 with 1,44 df, all p's > .05). No interaction was found between
trials and item types (F <\l with 1,44 df, p > .05). -
The Trials x Item(fgpes x Conditions interaction was nonsignificant
for the thre: contrasts of interest: F-values were less than 1 for all
\

(three, with 1,44 df, p > .05).

-
4

Discussion

Although this experiment was conducted primarily in order to
clarify the ambiguous results of Experiment I, the data only raise more
'queétions. Most puzzling, of course, 1s the absence of a labeling effect
on first-list acquisition, a finding that can be given no ready explana-

tion. Anot™ar unexpected result is the significant contrast between

59
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Label-No Label and No pabel-Label on the interference variable, the
former condition yielding no noticsable negative transfer. -

As in Experiment I, no differences were found in amounts of
negative transfer as a funcvion of change or no change in levels of
meaning, and it was also unclear whether gsecond graders were
spontaneously labeling the abstract stimuli. These factors will be
discussed in more detail in Chapter VI. .

Another possibility that might be raised. however, is whether the
abstract stimuli actually remained representational over a series of
trials. While the stimuli may have been encoded at such a leval when
S was initially exposed to them, repeated presentation over trials may
have actually given the stimuli a highei level of meaning on later
trials (through S's increased familiarity with the stimuli). It would ,
appear feasible that such a meaning chaqgf may occur even without con-
current labeling. That is, even if S did not emit a apont;;eOus label,
the stimulus would still be more familiar than it was on the first
trial. Such a factor may have been operating in both Experiments I and
11, and have contributed to the nebulcus results.

* Although the levels of meaning hypothesis was not supported in
Experiments I and II, these studies ;nly considered the change between
representational and referential levels. Experimental modifications
may clarify these data in the future. However, whether or not the
hypothesis is viable at such a level, it is nonetheless possible that

a meaning change between referential and associative levels may bring

about less interference, relstive to constant levels of meaning (either

referential or associative). Thus, Experiment III was carried out in

order to investigate such a possibility.

By o




Chapter V

EXPERIMENT III

Subjects

Forty-eight fourth grade students were used as subjects for this

portion of the study. They were randomly aélect:ed from two classes in
an elementary school serving a semi-rural community in Wisconsin. ‘
Students who were earlier identified by teachers as being particularly
slow learners or grade-repeaters were not randomly 1nc1ude¢‘i‘ in the

selection process. Sixteen subjects were randomly assigned to each of

. three conditions which were determined by the presencc or absence of

E-provided labels or sentence contexts on first and/or second lists.
These conditions were Label (first list)-Label (second 1ist), Label-

Sentence, and Sentence-Sentence.

’

Design and tatetials
The design consisted of a single between-subjects factor (Levels

of Meaning) and two within-subject factors (Item Types and Trials).

All subjects learned a fits't: 1ist, comprised of 16 pairs of pictures

of common objects or animals, to criterion. Two-thirds of the Ss ,

were told the names (labels) of the pictures, while one-third heard

a sentence containing the stimulus and response in an action sequence.

Following attainment of a criterion of 14 out of 16 items, 7 A-Br

and 7 C-D, all Ss were transferred to a second list containing half
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List I itesis re-paired (A-Br) and half new items (C-D). One half of the
subjects who were provided labels on List I received t'e same treatment
on List 1I, while the other half were given sentence contexts on the
second list. The Ss who heard sentences on List I were also provide:i
with sentences on List II. Table 4 contains the design 9f this experi-

ment.

-

The pictures were artist drawings, in black ink, of objects,

_A{ﬁ; , or things recognizable to most children. ‘l'héy were assembled

from a pool of drawings that have been used for previous

asgsociate studies done at the Wisconsin Research and Develo
for Cognitive Learning. All pictures were cut out a\nd pasted on\yellow
S" x 8" index cards. Cards used fc«r study trials coﬁtained two side-
by-side drawings, While thoge used for test trials co’;uined one
drawing (stimulus), which was centered on the étrd. X

Sixty—fm'xr drawings were divided into 32 pairs. The only restric-
tion on pairings was that an action sentence could be formulatet around ‘\
the pair, with the stimulus as subject, and response as object. The 32
\‘baira were then divided into two 2roups of 16 pairs each. Another pre-
paution taken at this point-was to ’nttenpt a fairly even matching,
between the groups of different semantic classifications (e.g., animals,
vehicles, etc.). Some shuffling took place in order to bring this
equalization about. .7

Two list orders were devised in the following manner. One of the
16-pair groups constituted the first 1list of the tran;fer paradignm.
After criterion was reached (one trial of 14 out of 16 correct responses),

S8 were transferred to List II. The second list was made up of all 16

List I items, bu: in different pairings (A-Br), and in addition, the 16

93 ,




‘ Table 4.

Design of Experiment III

= 7
List I List II f ’
(16 pagée (32 pairs) | Trial I Trial II
- \)
Label Label -
16 Se 16 Se A-Br _ C-D A-Br  C-D
Label ) Sentence ’
16 §3 1_6 §8 A-Br C-D A-Br (]
, Sentence Sentencé . .
16 ss 16 §8 A-Br: C~D A-'-. =z C-D
‘
o
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\
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pairs not used on List I (C-D), resulting in a total of 32 pairs. The
two groups were each used an equal mumber of times as List I (and List
I1 A-Br) and as C-D items on List II. Within the two groups, stimuli
were randoaly paired with responses to make up the A-Br items. However,
they were subject to the same restriction that required the enabling of
sentences to be formed around them.

The two list combinations were randomly assigned to Ss, and each
list appeared an equal number of times for the four exﬁZiimental groups.
See Appendix C for a listing of the pairs, sentences used, and their
A-Br counterparts.

The arrival at a 16-pair first list, followed by a 32-pair second
list came about after extensive pilot testing revealed that with sentence
contexts, fourth graders perform at ceiling level with a 16-pair 1list.
However, longer lists are difficult for Ss in the Label condition to
reach criterion in a reasonable number of trials. It was concluded that
no optimal common list length could be found in which Lab2l-3s could
reaéh criterion comfortably, and in which Sentence-Ss would not perform
at ceiling level. Thus came the decision t:o"hold the- first 1list length
at 16 pairé, but to double the second 1list length to protect against a
ceiling effect. This method still allowed for an equal number of A-Br
and C-D items.

The sentences which E provided in some conditions were all of the
form "the Stimulus verb the Response,” with the picture on the left
always im osing the action on or toward the picture on the right. Care
was t;ken to insure that the same verb was not used twice, and that

sentences within the same group were not too similar semantically.

All response items were pasted in rows on a large red poster-

o
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board that was used on test trials for Ss to point to the correct

response.

Procedure

The Ss were tested individually in a small room by a single E. |
The S sat at a table beside E.

All Ss were instructed that they would be seeing some cards with
two pictures on each card, and that they were to try to remember that
the two pictures went together. It was explained that after seeing a
number of cards in this manner, they would see some more cards with only
one of the éwo pictures on it, the other picture being missing. It
would be their job to think back to what picture went together with the
one shown, and to point to ‘the missing picture on the response board.

In order to prepare Ss for the task, an example was given
consisting of two pairs of geometric figures. After completing the
examples correctly, Ss were told that the task would soon begin. How-
ever, E informed Ss in first list Label conditions that while they were
looking at the pictures, they would hear E utter the names of them.
Similarly, Ss in the first list Sentence condition were toi; that they
would hear E tell a sentence or a small story about the pictures.

Imrediately following the instructions E presented the cards to §
at a S5-second rate, the signal to turn the card being monitored via an
earplug in E's ear, which S could not hear. The E uttered either the
names of the pictures, or a sentence about the pictures, depending on
the condition. After exposure of the 16 pairs, & 10-second interval
ensued before revealing the first test item. During this time S was
reminded to point to the picture that prev}ously was seen with the one

\
to be shown, and the posterboard containing response items was placed
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in front of S. The test cards were then presented at a 5-gecond rate,

while E repeated the name of the stimulus item for Ss in all conditionms.

Immediately after completion of the test trial, E shuffled all the
cards so that different random orders of cards would result on each
trial. A new study trial commenced as soon as the cards were shuffled,
and S was told that the same procedure would be repeated. The study-
test sequence was terminated after the first trial in which S achieved
a criterion of 14 correct responses.

Transfer to the second list followed 1mmediat§.y after criterio;x
was met on the first list. Instructions were simply that S would see
some more pictures, and that t:hez were to try to remember aéain which
ones went together. Those in the Label-Label condition were told that
they would still hear E give the names cof the pictures, and those in the
Sentence-Sentence condition were told t:l;at: they would again hear
sentences about the pictures. Ss in the Label-Sentence condition were
told that this time they would hear E utter sentences about the pictures,
instead of names. In no way were Ss warned that some of the items would
be the same as those seen in the first list. They were only told that
they would see some more pictures.

Two study-test trial sequences were given on List II, half of the

pairs (16) being List I items in new pairings and half of the pairs (16)

“being previously unseen pictures. All methods of presentation were

identical to those used on List I, except for the inter-item interval on
test trials. Because of the large array of possible responses to be

scanned (32), no time limit was imposed on S. As soon as S pointed to
£y

what he thought was a correct response, E turned over the next card.

o7
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Results

First-list acquisition data were evaluated by comparing mean
numbers of trials to criterion between Ss receividng labels and *"hose
given sentence contexts. In this experiment, two groups received
labels on the first list and one group heard sentences. All youngsters
reached criterion fairly rapidly, with the mean performance for Sentence-
Ss leing‘1.25 trials, and Label-Ss 3.78 trials. Standard deviations
were 1.09 and .45 respectively. The difference in trials to criterion
was significant at the .05 level, with t = 8.58 with 45 df.

Analysis of second-list data was done by converting scores into
the same four variables used in the first two experiments: total number
correct items, item-type differences, trials differences, andltrials by
item type interaction. The latter three, all within-S variables, were
analyzed in interaction with conditions. The method of analysis was by
Tukey's pairwise comparisons on each of the four variables.

The number of correctly recalled items for each of the three condi-
tions can be seen in Table 5. The mean second-list performance of Label-
Label Ss was significantly lower than each of the other two conditions,
both of which contained sentence elaboration during second list,
according to Tukey's method. However, the Sentence-Sentence and Label-
Sentence totals did not differ significantly from one another.

The main effect of Item Type?%?as significant (F = 66.12 with 1,45
df, p < .05). Table 5 also lists the mean number of correctly recalled
A-Br and C-D items for each condition, by trials. The differences in
recalled A-Br and C-D items provide the measures of degree of negative
transfer employed in this part of the study. However, all three pair-

wise comparisons (Tukey, alpha = ,05) on this variable (C-D minus A-Br)

58
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Table 5.

Mean Number of Correct Résponses for Each Item Type
and Each Trial as a Function of Conditions: Experiment III

Trial 1 Trial 11
ABr Ch Total ABr CD Total
Label-Label 3.125 5.625 - 8.75 6.9375 10.875 17.8125
Label-Sentence 10.50 13.375 23.875 14.375 15.50 29.875
Sentence-Sentence 8.8125 10.6875 19.50 13.625 14.875 28.50
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failed to reach statistically significant levels.

The Trials main effect was significant (F = 175.25 with 1,45 df,

p < .05). However, looking at the Trials by Conditions interaction via
the three pairwise comparisons, the increments in fgarning over trials
do not differ significantly.among the three conditions (Tukey, alpha
less than .05).

The last variable investigated was the Itém Types by Trials inter-
action. However, it should first be noted that no Item Types by Trials
interaction was evident (F = 1 with 1,45 df, ?_> .05). The-Item Types
%y Trials by Conditions comparisons essentialiy enaﬁled the amount of
interference to be seen as a function of trials. The pairwise compari-
son between Label-Label and Sentence-Sentence did not quite obtain |
significance. However, negative interference was reduced from Trial I

to Trial 1I in the Sentepce-éentence condition, ‘but actually increased

in the Label-Label conditioﬁ. The comparison between Label-Sentence and

Label-Label conditions reached significant levels, however. In thé
former condition, negative transfer was reduced over the two trials by
almost two items. It should be noted that perhapg this finding may be
the result of a ceiling effect, however, on the second list C-D items.
A nonsignificant difference was obtained between Label-Sentence and
Sentence-Sentence conditions on this variablg. However, the same
ceiling effect may account for scme or all of it. The possibility is
raised, also, that maybe the effects need more trials in order to be

revealed,

Discussion
As the data point out, no significant interference differences

were found as a result of the “same" vs. "change" in level of meaning.
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However, it seems that sentence elaboration provided on the second list
was a pOwefful facilitator in overall learning, as evidenced by the
total recall differences between the two sentence conditions and the
Label-Label condition. A ;ore detailed discussion of this experiment

will be found in the general discussion, Chapter VI,




Chapter VI

/ GENERAL, DISCUSSION

This study was conceived.and develo;ed around a theory that was
devised to account for soée previous research findings regarding inter-
ferenrce in children's paired-associate learning. Namely, it was hoped
fhat the levels of meaning hypothesis could explain why previous
studies employing imagery and/or verbal elaboration techniques on first
and second lists did not produce more same-modality interference (i.e.,
verbal-verbal or imagery-imagery) relaéive to cross-modality inter;

ference. The theory was based on a model proposed by Paivio, but here-

tofore untested in a transfer paradigm, and the study required

implementation of materials and paradigms that were based on two

assumptions: that abstract line drawings would be fairly meaningless

without labels, and that the youngsters tested would not label these |

stimuli independently. - i
Unfortunately, the results of the study failed to confirm any of ‘

the major hypotheses and perhaps raised more questions than they

actually answered. Because the 1ﬁtended scope of the study was fairly

broad, and because the experiment was’a first attempt at a virgin

research area, then a residue of many unanswered questions is to be

expected. Besides modifications that are probably necessary in the
hypotheses themselves, there are possible refinements and changes indi-

cated in the methods of experimentation used. Clearly this study in !
]
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itself does not reliably clarify in a comprehensive manner the relation-

ship between levels of meaning and encoding variables, but it can hope-

. . fully lend some direction via its ambiguous results. Therefore, a
significant portion of the discussion and conclusions to follow will
address itself_to speculation concerning why the predicted fiﬁdings
failed to-occur.

The three different experiments employed as part of this study were _
geared toward tapping the three levels of meaning on which the hypoth- ‘
egses were based: representational, referential, and associative.,
Procedurally, it was impossible to investigate all three levels within
one paradigm because of the differences in learning difficulty presented
by materials at the three levels. Thus, Experiment I was designed to
test the hypotheses as they related éo meaning changes b;tween the first
two levels, and Experiment ¥I was intended as a replication of such with
a younger age group. itxperiment II1 was centered around meaning changes
between the referential and associative levels only. Thus, nv attempt
was made toward locking at effects of chaqies between the lowest and
highest levels of meaning, although the change would be theoretically
the most dramatic and most likely to confirm the hypotheses ii they were

0 in fact true. This issue will be returned to later. X

The first experiment, with fourth graders, failed to confirm any of

. the predictions, although the encoding variability hypothesis appeared N

to be in the expected direction, Specifically, No Label-No Label

resulted in less negative transfer than Label-Label, but the difference

was not significant. The hypothesis that less interference would occur

with meaning changes over lists was not supported by the data. (C-D) -

A
(A-Br) differences were largest for the Label~Label condition, followed
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by No Label-Label, No‘Label-No Label, and Label-No Label. Besides the
nonsignificant results of the comparisons of interest, it is noteworthy
that the condition predicted to most overcome negative transfer in this
experiment (No-Label-Label) was less ihterfering than Label-Label only.

Before any theoretical explanations are invoked to account for the
flatness of the data, it might be profitable to look toward the proce-
dures and assumptions underlying thehexperiment. One assumption was
that the abstract line drawings which comprised the stimuli would not
elicit spontane&us labels from Ss. However, observation of fourth
graders involved in this experiment throws some doubt on that assump-
tion. Although no formalized proca%ures Qere used to make these
observationg, many Ss in first-list No Label conditions were overtly
verbalizing labels to these stimuli. Their lip movements were often
noticed, in much the same manner as Flavell, Beach, and Chinsky (1966)
used to study verbalizations.

The fact that many fourth graders overtly named labels to the
stimu}i could stem from two possibilities: either fourth graders are
too c;gnitively sophisticated for the materials used, or the materials
simply were not abstract enough to be free of familiar-appearing
features to Ss. The result of either or both of these possibilities
would be a Qreakdown of the levels-of-meaning hypothesis. - In other
words, if the stimuli were not actually at the representational level
for No Label Ss, then they were probably more meaningful and at or near
the referential level. Furthermore, if the above were the case, meaning
level changes would not be pronounced between first and second lists,
and no differences in amount of interférence woﬁld be expected. The

k4
absence of any significant comparisons makKes this hypothesis a

\
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plausible one, although it also casts doubt on the levels-of-meaning
hypothesis.

The above reasoning is not weakened by the fact that a significant
"labels" difference did occur on first list learnins.ébkohwer (1967)
has shown that provision of labels by E, even when it is known that Ss
are capable of doing so spontaneously, produces better learning
results. Robinson and London (1971) also found that perfotmance_of Ss
who were supplied witp appropriate names by E was superior to that of
Ss who generated thei; own labels. Perhaps there actually exist varying
levels of meaning depéndent on quality of labels supplied to stimuli,
and E-provided labels are better than those that Ss come up with them-
selves. For instance, youngsters may address themselves to attributes
of the stimuli, such as geometric shapes. Acoustic feedback is also
present in the labeling condition. ¢In any case, Moelyl et al. (1969)
state that verbalization of stimulus names (for real pictures) may
spontaneously occur even before kindergarten.

As noted earlier, the test for the encoding variability effect was
not significant. If No Label-No Label Ss were actually labeling, as has
been intimated, then rheir overall performance should not be different
from Label-Label Ss. In terms of the encoding varliability hypothesis,
it cannot be expected that more encodihg possibilitiés are open if in
’fact the materials are not meaningless. An interesting sidelight, how-
ever, is that No Label-No Label Ss actually did equally well in total
overall performance on the second list, and descriptively better than
the two "change" conditions. Thi;\;;me finding was true for second

graders. Certainly there is no theoretical reason to expect poorer

second list performance from labels than from none -- apart from encoding
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variability -- and for the present, this puzzling outcome must remain
unexplained.

One more finding tends to lend credence to the idea that labels
did not create the differences in levels of meaning that were expected.
Errors on the A-Br items from the second list were analyzed in terus
of the proportion of iptrusion errors for the four c;nditions and were
as follows: Label-Label, 24%; Label-No Label, 19%; No Label-Label,
24%; No Label-No Label, 242. It appears that all groups were basically
similar in this regard.

Because of the paugity of findings in the first experiment, the
second experiment was undertaken with second graders in the hope that
the younger Ss would be less likely to engage in spontaneous labeling
of the abstract stimuli. 'However, results of this experiment were also
somewhat gnigmatic and failed to clarify whether change of levels in
meaning brings about a reduction in ﬁegative transfer.

The absence of a lcbeling effect in first list acquisition isg
surprising on the basis of the fact that so many previous studies have
obtained such effects. Certainly the trend is still in thg expected
direction, in that No Label Ss took more trials to criterion and had
lower mean recall scores on the first two acquisition trials, but the
non-attainment of statistical significance raises ar. important question.
Namely, for 7- or 8-year-old §§ attempting to encode fairly ambiguous
pictorial stimuli, did the labels given to them fail to add much meaning
" to the stimuli? Or, as seemed to be the case with fourth graders, did
No Label Ss label spontaneously, resulting in little difference in
acquisition rate between the two groups?

Post-experimental questioning of Label-No Label and No Label-No
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Label groups with regard to their usage of labels on second list C-D
ctems revealed that the former labeled on the average 68X of those
items, while the latter labeled an average of 51%. These data are not
totally compelling for explaining the lack of first-list differences,
inagmuch as: (1) they were.tabulated for second-list only; and (2) the
inquiry in itself is not a reliable measure of what Ss were really doing
cognitively. The possibility carnot be dismissed that a sizeable

number of youngsters did generate labels on their own, nonetheless. Un-
fortunately, the normative data gathered on the stimulus materials
prior to the implementation of the study could not assess whether the
stimuli tend to be spontaneously labelled by children of this age, and
the speculation cannot be settled at the present time.

The other possibility centers around whether second graders benefit
significantly in higher levels of meaning as a result of being given
labels. A crucial point in this hypothesis would be the extent to which
7- or 8-year-old Ss spontaneously rehearse the labels once they are
available. The research by Flavell and his associates seems to point to
this age group as beginning to utilize verbal rehearsal independently.
It then becomes difficult to support the nction that second graders in
this study were not making appropriate use of the labels.

The issue becomes even more muddled as we turn to the outccae of
second list learning as a function of conditions. The significant
contrast be*ween Label-No Lapel énd_No Label-Label on the interference
variable (the latter manifesting less negative transfer) can be traced
to the C-D item type. Performance on C-D items ismdepressed on the
second list for those Ss who received labels on the first list but not

on the second. Since A-Br performance is equally as good as. those in
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other conditions, it appears that these Ss retained the labels they

received in first list learning (A-Br) but were not able to generate

their own labels for the new (C-D) items on the second list. Since No
Labzl-No Label Ss were evidently able to learn new C-D items as weil as
Label Ss were, however, the effect cannot be attributed to an inability
for No Label Ss to come up with labels. Perhaps what can account fér
this finding is a learﬂing set that is develcoped during first-list

acquisition. No Label Ss may begin to label not during the first couple

of trials, but after several repeated exposures to the stimuli. Once
indoctrinated into that set, it is probabiy natural to continue such
cognitive behavier into second-list performance. Label'§p, on the
other hand, may not be engaged in active label rehearsal-on their owm,
and may not spontaneously empléy such techniques on the second.list
when they no longer are supplied with them.

The major hypotheses of the study were not confirmed. The levels-
of -meaning hypothesis and the encoding variability hypothegis may not
have been given an adequate test because of the possibili fes outlined
ea;lier. If all Ss were labeling, or if labels were not 8§gnificant1y
raising the level of meaning of the stimuli, the net effecé\%n éfther
case would be a lack of differentiation between levels of ue;;ing,qth;
backbone of the study. Percentage of A-Br intrusions were again
approximately equal for the four conditions.

Despite the lack of confirmation of ihe major predictions in the
first two experiments, it seems premature to discard the hypotheses.
The materials would need modification in the direction of even more
abstractness, and the age of the youngsters could perhaps be lowered to

6 years. In addition, Ss may be prompted by E to insure that the labels
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were being used. If ?uch a study still clouded the issue, then a more
complex explanation w&rld have to be sought in an area that is already
poorly understood. ¢

Acquisition data in Experiment III essentially replicated the
previous findings of Rohwer and others that sentence elaboration pro-
duces higher rates of ;ecall in pairdd;aéaocia:e,leatnifg. The effect
is particularly dramatic when the irdividual subject data are examined.
Of 16 Ss who received semntence contexts on the first list which
consisted of 16 picture pairs, 75% reached criterion of 14 correct on
;he very first trial. The remaining Ss did so on the second trial.

As in the first two experiments, the major hypotheses were not
supported. It will be recalled that this portion of the study
attempted to pick up less negative transfer in the Label-Sentence condi-
tion, which re resented a switch {rom referential to associative level
of meaning. In addition, it was predicted that Sentence-Sentence would
manifest less interference than Label-Label because of increased list
differentiation assumed to be brought about by~t£e sentence contexts.
However, despite the descriptively larger C-D - A-Br difference found
in the Label-Label condition relative to the others, this failed to reach
statistical significance. But another way of looking at the data may
shed different light on the matter. The Interference (Item Types by
Conditions) by Trials interaction shows that negative transfer actually
increased between Trial I and Trial II in the Label-Label condition,
wnile it was reduced over trials in the two sentence (second-list) con-
ditions. Even though the latter two conditions may have been partly
influenced %y a possible ceiling effect, it appears that A-Br performance

was recovering more quickly under the sentence conditions. It therefore
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cannot be dismissed that a significant interference effect between
Label-Label and the two sentence conditions may have been attained if
a longer list and additional trials had been employed.

There is no question that sentence context on the second list
proves to be a major boost to overall learning, as evidenced by the
significant differernces between each of the sentence conditions and the

Label-Label group. The nonsignificant difference between the two

- sentence groups on this variable suggests that sentential facilitation

is extremely powerful in aiding recall. However, the absence of any
differences in interference between thege two conditions; which provided
no evidence to support the hypothesis that meaning change from the
referential to the associative level would serve to reduce negative
transfer, suggests a need to revise the hypothesis.

It is possible that with a modification of procedure, as deacri?ed
earlier, more negative transfer could be made to occur on the Label-
Label condition relative to the sentence conditions. However, it seems
that both sentence conditions manifest equal amounts of interference,
despite the powerful effects that sentences have in increasing overall
performance. Perhaps, the meaning-level change in the Label-Sentence
condition does not have the effect of making second-list A-Br more
functionally like C-D, as had been expected. The results of Davidson
et al. (1970) suggest that the common verbal labels across both lists
still serve to bring about interference, and it was not until stimuli
were biased in tﬁe direction of a nonverbal encoding (Davidson and
Levin, 1972} that reduced negative interference resulted.

"The increased lict differentiation made possible by sentence con-

texts may redude negative transfer relative to a paired-asgociate label
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only control (although this finding was not corroborated statistically
in this study), and Davidson et al. (1970) found such to be trve. Thus,
the hypothesis that sentences can reduce interference relative to the
other "same" level of meaning counterpart (Label-Label) does have
supp;rt in previous literature.

Another possibility that might explain the lack of difference
between Label-Sentence and Sentence-Sentence may be that regardless of
what first-list learning took place, the second list sentence context
is powerful enough to erase differences in codability from first list.
That is, despite the supposedly weaker associations in the first-list
sentence condition, the provision of sentences on the second 1list is so
facilitative that it can overcome the stronger associations as well ss
it can the weaker ones. The high level of meaning on the most recent

_list may take presédence over what was learned earlier, whatever its
meaningfulness might be. Along this line of thinking, it would be
expec ted tha; a Sentence-Label condition would manifest a greater degree
of negative interference than a condition with second-list sentence.
Such would, in fact, be a revision of the levels-of-meaning hypothesis,
and subsequent empirical test needs to be Aone.

However, the results of this part of the study do not completely
justify the total revision of the hypothesis. For instance, no test was
made of the meaning-level change going from representation to assgtia- -
tive (i.e., spanning the entire spectrum by bypassing referential).

This could be done by using absgtract stimuli with or without sentence
context on the first and second lists. If the conditions tested were

Label-Sentence, No Label~Sentence, and No Label-No Label it would be

possible to look at both the change of meaning hypothesis (from lowest
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to highest) and the encoding variability hypothesis.

A common result to the three experiments was the significant %
types effects. That is, taken across conditions and triils, C~D items
were always recalled better than A-Br it;;s, and is certeinly indicative
of the fact that the materjals were successful in creating the inter-
ference effect. Also, the significant Item Types by Trials by
Conditions interaction that was found in two of the experiments points
out the possibility that a greater number of second list|trials may

have brought about more information Eggarding the original hypotheses

e~

—

of the study -

i

A flnal point might be made about the choice of experimental para-
digm;. The A-B, A--Br scheme was used because of its demonftrated
interference-producing properties {see Chapter I). However, if paired-
assoclate transfer is conceptualized as a two-stage process of response
learping and associative hook-ups (Underwood and Schulz, 1960), the
A-Br para&igm eliminates the necessity of the first stage (response
learning) in transfer. If the A-B, A-D paradigm had been used in this
study, it would be 1ntereséing to speculate how levels of meaning would
ipteract with response learning. Since labels provided on the second 2
list wéuld probably aid in response learnﬁhg, the Label-Label condition

might be expected to perform well. However, less interference in the

|
No Label-Label condition would support the change in levels as being
|
|

less interfering.
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C-D

Snake-House
Bow-Hat
Pie-Glasses
Bus-SpideI!'
Lamp-kadio
Spoon-l‘eil
Log-Television
Fish-Degk
Window-Mountain
Knife-Tavle
Telephone-Boat
Gun-Piano
Bicycle-Piano
Owl-Flag

Plane-Dog

Experiment 1
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3 A-Br

Snake-glaases
Bow-Spider
Pie-Radio
Bus-Hat
Lamp-House
Spoon-Televigion
Log~Table
Fish-Bell
Window-Desk
Knife-Mountain
Telephone-Flag
Gur.-Ring

‘Bicycle-Dog

Owl~-Boat

Plane~Ring




73

?ish Bow
0 | //
/) /\
% /\é\\, O_O
Mountains Glasses ‘
o B
| (
\ ‘
/’ ‘
s r . L-__ '
Y
Oowl Bell

81






75
- xperiment II
e / )
g D A-Br
Snake-House Snake~-Glasses
Pie-Glasses Pie-Radio
Lamp-Radio Lamp-House
Spoon-Bell Spoon-Mountains
Fish-Desk Fish-Bell
Window—Moqntains Window-Desk
) Bicycle-Piano Bicycle-Flag
Gun-Ring Gun-Piano
Owl-Flag Owl-Ring
~
\
\
83 y




N APPENDIX C




78

Experirent III I

<

SNAKE crawls under the HOUSE
BOW falls off the HAT

LAMP knocks over the PURSE
PIE smears the GLASSES

BUS crushed the SPIDER
MONKEY plays the RADIO

GUN shoots through the RING
BOY looks at the MOON

CAKE is in the MAILBOX
SPOON rings the BELL

KNIFE cuts the BED

FISH swims into the DESK
BICYCLE rams the PIANO
LEAF sticks to the BAT
HAND holds the BOTTLE
RABBIT climbs the MOUNTAIN

SOLDIER eats the BREAD

CONE melts in the CUF

HORSE 1icks the STAMP

KEY opens th °“MBRELLA
TRUCK drags the SHIRT
TELEPHONE rings on the BCAT
TREE brgaks the WINDOW

LOG leans against the TELEVISTION
OWL waves the FLAG

DUCK sits in the CHAIR

PLANE scares the.DOG.

CANDLE burns the BAMANA

SCISSORS slashes the TIRE

FAN blows on the BOCK

SHOE steps Sh\yhe PIN

BELT is around the STRAWBERRY

\
"
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A-Br

The

"The

The
The
The

SNAKE wears the GLASSES
BOW decorates‘the_SPIDER
LAMP lights up the MOON
PIE splatters the BCUSE
BUS delivers the RADIO

The MONKEY carries the PURSE

The

GUN rips the HAT

BOY polished the RING

SPOON lands on the BED
BICYCLE slips on the BAT

FISH nibbles the BELL

HAND plays the PIANO

CAKE falls on the DESK

KNIFE slides down the MOUNTAIN
LEAF floats over the MAILBOX
RABBIT drinkgrfrom the BOTTLE

SOLDIER reads the BOOK

CONE is under the UMBRELLA
HORSE kicks the CUP

KEY presses down the STAﬁP
TRUCK drives through the WINDOW
TELEPHONE wakes up the DOG
TREE émashes the CHAIR .
LOG roils over the SHIRT
OWL waiches the TELEVISIGY
DUCK pecks the BANANA

PLANE pulls the FLAG
CANDLE~drips on the BOAT
SCI%SORS slices the BKREAD
FAN catches the PIN

SHOE squashes the STRAWBERRY
BELT ships the TIRZ
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Experiment I
Source of Variance af MS F
Between Ss 71 - -
Conditions 3 10.91 -
v1 32.00  3.81
¥2 .03 <1
¥3 .29 <1
Error 68 8.39
Within Ss 216 - -
Item Types 420.51 75.36*%
Item Types x Conditions 3 6.69 -
Item Types x ¥ 5.56 <l
Item Types x @2 12.25 2.19
Item Types x @3 2.25 ‘1
) Error 68 5.58 -
Trials 241.67 59.20*%
Trials X Conditions 3 , 5.37 \ =T /
Trials x @1 .50 <l
Trials x @2 3.36 <1
v rials x v3 12.25  2.99
1
Brror N 68 4,09 -
Item Types x Trials *1 ' 5,55 1.95
I.T+x Trials x Conditions 3 4,90 —-—
. LT. x Tria]{s x ¥ 2.00 <1
I.T. x Trials x ¥2 12,25  4.2%%
I.T. x Trials x @3 b4 <]
Error & 68 2.85 -—
P
& '
* p < .05
74 1
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Experiment II*

Source of Variance df MS F A~
Between Ss 47 . - -
Conditions 3 4.07 . -
2 ‘ 1 12.00  2.29 .
§2 1 . .04 <1
- 93 1 .17 <(l
Error 44 ’ » 5.24 . \
Within Ss - 144 \
\ ‘ Item Types 1 108.00 34.15%
4 I.T. x Conditions v 3 - 15.40 -
L.T. x 1 - ' ( 1 5.33°  1.68
I.T. x 92 1.38 <1.
I.T. x 93 i 37.50*  11.86 /
K . Error, ° 44 3.16—
~ Trials 1 . 14.08 4,94*
Trials x Conditions 3 2.81 -}
Trials x ¥ 1 ~4.08 1.43
Trials x §» 1 4.17 1.45
Trials x ¥3 1. .17 <1
- Erior 44 2.85
7 Item Types x Trigls i1 .83 <1
I.T, x Trials x ’{Cgsdir.ions 3 o4 —-—
I.T. x Trials x 9 “ 1.02/ <1
I.T. x Trials x 92 1 .04 <1
I.T. x frials x ¥3 1 .17 <1
Error . 4 2.08 ‘
1 ’ f .

*p < .05
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Experiment IIIX

Source - daf MS F

Between Ss 47 | —- -
Condi tions . "2 3285.36  42.33%
Error 45 77.62

Within Ss 144 - —
Item Types 1 981.22 66.12%
I.T. x Conditions 2 47.12 3.18
Error 45 14,84
Trials 1 3087.90 175.25%
Trials x Conditions 2 41,31 2.34
Error - 45 17.62

\ Item Types x Trials 1 4.70

I.T. x Trials x Conditions 2 58,24 8.55%
Error 45 6.81

*#p < .05
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