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. ABSTRACT

A‘negative transfer design was used tp examine theieffects of
phonetic 51mi1arity under conditions where subjects had previous]y
‘,a_’ been encouraged or primed to attend to either phonetic or semantic ‘
| attributes of. words. Three paired—associate Tists were 1earned by
na11 groups : Second ‘1lSt stimu]us items were either phonetica]]y s
or semant1ca11y s1m11ar to first 1ist stimuii In addition 1nstructions

were given prior to each 1ist to further ensure that subJects were
LR e .
attending to the: appropriate dimension

: < .
In, the third 1ist stlmuius Simiiarity ‘was varied as were the v
transfer re]ationships A semanticaily primed group learned a third
1ist where the phonetic dimen51on was.a potentia1 source of 1nterference
;*p a1though continued use of the . semantic attribute wou]d prov1de fj,",f
o pOSitive transfer A phonet1ca11y primed group 1earned a third 1ist
where the transfer paradigm was negative w1th respect to phonetic |
'51m11arity but p051t1ve with respect to séﬁantic 51m11ar1ty
f | Third 1ist performance was expected 'to demonstrate the 1nterference
potent1a1 of phonetic 1nformation under condltions where subJects had -
s\\f“”“wbeen attending to and u51ng this attribute 1n prev1ous tasks and o ‘A;:)
| , under conditions where subJects had been u51ng semantic cues to aid |
acqu151tion Aiso of interest was the effect of reievant semantic cue§

nder conditions where prev1ous 1ists were phoneticaily and pOSitively

R re1ated

The second 1ist priming manipulations were: successfuicj::;that ‘ -
: p051t1ve transfer was eV1dent 1n the appropriate phonetic and semantic

groups Third 1ist performance, however. indicated 11tt]e 1f any |
phonetic 1nterference in any of thé groups Thus,seyen,in groups where:

. N . R . K . N " < N 2
. e T . [ . \ .
- T sl . e Co
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R subjects had been aftending to and using phonetic information in

| previous Tists, this dimension faiied to provide a reliable source of
inézpference in a subsequent negative transfer 1ist
| A variety of interpretations of the results were discussed

The lack of phonetic interference in any of the groups may indicate
that phonetic information is not particuiarly salient under transfer
*conditions uniess it {s primed or emphasized The Toss. of a
'prev1ou51y successfu] coding strategy,‘rather than any-direct .
’ phonetic interference, may have been respon51b1e for the present

results. . s . o | " : T )
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Introduction

When we read a passage about a topic fairly familiar to us, we
do not attend to and process‘eve;} word or even every sentence. Unless
we are reading something quite difficult to understand., or unless we
are attempting to memorize a written passage, we essentially skip over
much of the material. This s due primarily to the redundaﬁcy of the
language and to the fact that we, as readers, often can deduce from a
critical word or two the meaning of a sentence: Essentially then, we
réad for ‘gist' and ‘ignore much of the available, but less important,
information. Later, if we are asked to recall the passage, we will |
remember the meaning or gist of what we read. Rarely will we remember
the exact wording involved or érammatical structures. This 'short-cut'
allows more rapid and usually more efficient performance,

With single words then, we ma§'expect that what is processed and
remembered about a word {s its 'gist' or meaning, since words are
‘used primarily to communicate meaning. Unless the context demands
attention to other features, it seems reasonable that the meaning of
a word should be the critical feature to which welattend in most
situatfons. It {s certainly clear that many other features can be
attended to, encoded and remembered.

Underwood (1969)‘has described a variety of features which have
proven salient in memory. Some of tﬁese include temporality, frequency,
orthography, sound and affective tone. The importance of imaginal
features; which are a part of meaning, has been demonstrated by Paivio

(1971) among others. But, in most, 1f not all, of these studies, the
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subject was fn essence 'asked’ to pay attention to these attributes.
When this is demanded of him, indeed, he {5 able to comply,

The q255§1on-cf interest {s what attribltes are necessarily
included and functional in the code for words and what attributes can
be excluded frob that functfonal QO&G. The answer seems to be that
{t depends on the task demands, at least in many cases, The simplicity
this statement implies, however, 15 not always supported empirically.
The presence of one attribute, in particular, which would at !ir&; seem
to be relatively unimportant, has been demonstrated to be consistently
included and active inrword codes. This result occurs even under
conditions where its presence provides cohfusion in learning and
remembering, This is the phonetic attribute which includes both the
acoustic and the articulatory features of the verbal item, Research
has shown that sifi{larity of this attribute interferes with learning.
This interference can occur when the items appear to be adequately
discriminable on some other dimension.

_Of particular interest here i{s the influence of phénetic similarity
under conditfons favouriﬁg semantic processing, for even under such
conditions, phonetic {nterference has been demonstrated. More °.
specifically, cond{tions‘encouraging semantic or Phonetic processing
of words have been used in an effort to discover the influence of
such 'éoding sets' in subsequent transfer performance.

The following section consists of a review of the experimental
and theoretical work related to phonetic attributes of words and
non-wordgi Several ﬁodels of word prdéessing Sre also discussed.

The ratibna]s and design of the present study are presented in the
E s »

»

final section of the introduction.
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Rev1ew of the L1terature R ,_f R *taﬂ
i oo / ’ : }l i

Ear]y work pr1mar11y concerned w1t£ the d1st1nct1on between R

short term and 1ong term memory, has dem nstrated that subae%ts tend | qg‘;ﬁ;

v i~

to make "acoust1c confu51ons"'1n short term reca]] of 1etter sequences

L

o

!

(Sperllng, 1963 Conrad 1963) The errors subJects made were re]ated ”fv‘b;v[‘j -

[

to the correct 1etters by the 51m11ar1ty 1n sound of the1r names.” Jif‘_ ! R
(e g., T for P), even though the 1etters were - presenteJﬂglsua11y and

responses were wrltten., Errors of th]S type were more frequent than FEI T

confus1ons based on s1m11ar appearance (e g., E for F) These f1nd1ngs: f“f R

"

prompted the hypothes1s that codlng 1n short term{memory'was acoust1c ,
1n nature.? ThlS not1on was strengthened when Conrad (1964) demonstrated r~f-'f;i

a h1gh pos1t1ve corre]at1on between type of error made 1n a short tenm F'h -

a

memory task and perceptua] errorscmade 1n the 1dent1f1cat1on of

TR

audltorlally presented 1etter names in a no1sy background SubJects:iyfd’fp;equg'f

tended to make the same k1nds of confus1ons when 11sten1ng to certa1n

Tetter names as they d1d when recalling those 1etters, a]though the '7"jbt’;f

orlglna1 presentat1on was v1sua1 A conc1u51on conmon to many of these ?«

/

experlments'was that word codlng was prlmar11y based on phonetlc

features ln short term memory wh11e mean1ng attr1butes became more B

_1mportant 1n Iong term memory

presentatlon at fast rates. when sequences of consonant,vowe] and

5w¢fé-torﬁdigramshconstructedﬂo_mthe“same*tW6;phonémes;

corder (e g., ,pa" for “ap") Intru51ons based on VOWe1 s1m11ar1t1es




© g

B A A
R L R ‘ ,

cdnsonant 51m11ar1ty was a greater source of error when the shared

’[,’consonant was 1n the samejpos1t1on in. both dlgrams W1cke1gren’ ’ﬂ L

' conc]uded that errors in hort-term memory for vowels' or consonants

m!

' j\are we1] pred1cted by a’ d st1nct1ve feature system w1th three d1mens1ons
'iv01c1ng, nasallty ‘and op nness of the vocal tract A]though the data
\Q'supported the 1dea of acbust1c short-term cod1ng, they were equa11y
| compat1b1e w1th the notjon of a speech-motor or art1cu]atory code

{'In other words an 1ntr 51on may have occurred because that d1gram

Al

"*q _'csounded 11ke the target 1tem when pronounced, suggestlng that cod1ng

';was based on an acoustlT representat1on A]ternat1ve1y, the 51m11ar1ty E
1iﬁof the speech mechan1sm7 respon51b1e for pronunc1at1on of both d1grams,\
pmay have been the ‘source of the 1ntru51on -0f one for the other :
Hlntzman (1965° 1967) reported two experlments almed at dtst1ngu1sh1ng ‘?n
':*?between acoustlc and artlcu]atory feature cod1ng V1sua1 prESentat1on "f Ff\
~ ffwas used w1th 1mmed1ate reca]l The flrst study used phonet1ca11y
«f51m1]ar palrs of consonants and d1g1ts as st1mu11 | Errors w1th1n and

B ffbetween conceptua] c]asses of mater1aTs were systemat1ca11y based on i£‘ e
-Jﬁfffft;phonetlc sfm11ar1ty g Where two 1tems were not/phonet1ca11y s1m11ar e
i*but d1d share artlculatory\features, confus1ons were above chance 1n f;
dffrequency, suggest1ng that at least some artlcu]atory features were
' fvadiiencoded The second exper1ment was based on the fact that errors made ”";ﬂ*;/ﬁ
"f;ﬁf;;ln 1lsten1ng to letter names embedded in. no1se were cons1stent1y fthfff;hzztf
| 'fff;correlated WIth 51m11ar1ty on the d1men510n of vo1c1ng but not w1thi‘y‘ N
f;p]ace of art1cu1at1on ’ Hlntzman assumed that performance on such“fﬂ"‘ "
rtasks was based on an acoust1c representat1on of the st1mu1us fHe3
'¢~reasoned that 1f phoné%1c confus1ons 1n short term memory are 'uf:h
:fa1so based on. an acoust1c gpge, confu51ons due to s1m11ar1ty 1n thef

flefa"' e .f.j_;_i




";_ bdata cou]d be tnferpreted as support1ng the hypothes1s that s1m11ar

: be act1vated w1thout the muscu?ature belng affected Thus H1ntzman s S

“ ".l ' . v ! ! '
/g, o S R . 5

!
f

"‘p1ace of artlculatlon d1men51on shou]d not occur If art1cu1atory cod1ng

is used 1n short term memory, however these errors shou]d occur.

7

, Hlntzman reported above chance frequency of artlcuTatory confu51ons

/and conc]uded that art1cu1atory cod1ng occurs in short term memory

Th15 conc]us1on was quest1oned by W1ckelgren (1969) who noted |

)

~that errors based on p]ace of artlculat1on are: re]at1ve1y 1nfrequent

l)‘

on llsten1ng tests He suggested that such errors could be attr1buted

~ to d1fferent1a1’sen51t1v1ty to the mask1ng effects of no1se between

:the vo1c1nguand p]ace of art1cu1at1on d1mens1on ThlS d1fference 1n

':;sen51t1v1ty to the mask1ng cou]d account for the d1fference in error

patterns between ]1sten1ng tests and H1ntzman s short term\memory test

L where masking no1se was not used W1ckelgren conc]uded that H1ntzman s

‘ codes are used71n both. paradlgms When subJects voca11ze at presentat1on, s

however, the add1t1on of wh1te no1se 1ncreases the number of confus1on5a~w<f

. e
'1n reca]] (Murray, 1965) Moreover, 1f subJects put out the1r tongue/

1and c]osed thelr teeth on 1t prevent1ng art1cu1atory act1v1ty, the '
'_j;number of confu51ons was not greater than when they were perm1tted '

factlvlty (Gumen1k 1969) The ev1dence then po1nts both ways

A further dlfflculty concerns Eg\‘def1n1tlon of art1cu1atory ‘f ‘ fi

lcod1ng The process may not be per1phera1 in nature bn]y The

‘7fart1cu1atory apparatus 1tse1f may not need to be act1vated Rather, yj‘d

'Vhﬁthe centra] nervous system processes whlch regu]ate art1cu1at1on may

o ana]ySIS 1n terms of the p]ace of art1cu1at1on does not necessarlly

A flmply that that p]ace has to be phy51ca]1y actlvated It may be the

'centra1 processes regu]at1ng that per1phera1 act1v1ty that are. 1nvo]ved
_ S P , } - . _ _ SR




o codlng can compensate Under cond1t1ons where a]lg

,k 6
when the subJect confuses two 1etter names hav1ng the same p]ace ol
}feature The preventlon of muscu]ar art1cu1atory actlvxty is not
;'synonymous with the preventlon of art1cu1atory cod1ng, and 1ts fa11ure’

to lncrease confu510ns (Gumenlk 1969) does not necessar11yﬁargue
‘agalnst an art1cu1atory hypotheSIS ,\ - ,

Nlth such conf11ct1ng ev1dence, it seems reasonab]e to suppose
‘that both acoustic .and artlculatory codlng may be! 1nVO1ved Levy (1971)
'\showed that ‘when overt: artlcuﬂatory codlng is preve ted, acoust1c \’7-h
Lubgects uttered
‘-"h1 ~ya" after each 1etter was v1sua11y presented subJects who heardf_
.the 1etter name through earphones performed better than- subJects whoE
m',d1d not The benef1t of. hear1ng the 1etter ‘name was greater 1n th]S: o
‘ case than when subJects pronounced the 1etter norma]]y and lt was '

7 \ i

'.conc1uded that both acoust1c and art1cu1atory cod1ng can- occur and

¢ .

‘jthe 1oss of! one type of 1nformat1on can be compensated for by the use ;
of the other | h.' ";_ ’. o (» T f" Lo
| Further experlments have demonstrated that reca11 of acoust1ca11y

J"51m11ar 1tems 1n short term memory 1s 1nfer1or to reca11 of acoust1ca¥1y

S 'dlStlnCt ltems when ordered reca]] ls requ1red whereas reca11

o 7fac111tat10nloccurs for acoust1ca11y’re1ated 1tems 1n free reca11

vﬂ'Badde]ey (1966a) found a ma551ve recal] dECrement 1n ordered reca]]
dpof flve-word sequences when 1tems were drawn from acoust1ca11y s1m31arl;}w'

i.vias opposed to acoust1ca11y d1st1nct word poo]s He found no such ?“’

ﬁ decrement however when ten~word 1lsts were reca11ed after f1fteen N !AT

‘_.mlnutes (Badde]ey, 1966b) Badde]ey 1nterpreted these studtes as ;"

1mp1y1ng that acoustlc codlng 1s re1evant to short term, but not to -

g 1ongsterm;retentton. In contrast to these ordered reca]] decrements, L



'Cra1k and Levy (1970) found that- acoustic s1m11ar1ty enhanced the
retrieval of words from the recency~posit10ns in free reca11 |

It is clear that phonet1c;s1m11ar1ty is Sa11ent in ‘short-term
memory » The 1mmed1ate recaTT method however, prov1des Titt]e\\nformat1on
about the tlme course of forgettlng, and makes 1t d1ff1cu1t to separate
.vthe effects of processes occurr1ng dur1ng storage and retrievaT
.i The tlme course of -short- term forgett1ng has most frequently been
stud1ed w1th the d1stractor technique devised by Pet- son and Peterson -

(1959) The d1stract'or techmque is characty the 1nterp01at1on
' \

of an actIV1ty de51gned to prevent rehearsa]

between preSentat1on of -
' the to—beLrecaTTed 1tem and the test of reca]] This technigue was

 used by Badde]ey (1968) 1n an attempt to compare forgett1ng rates for

|
| N
"phonetlcaT]y 51m11ar and dlss1m11ar words\\\ﬂe\ised phonet1ca11y

v151m11ar word 11sts wh1ch were shorter in length than the d1ss1m11ar’

.

hcontro] 11sts in order to equate 1mmed1ate retent1on Forgetting e Co
;,rates over. retent1on 1ntervals between two and 51xteen second d1d not”

”'dlffer for s1m11ar and dlss1m11ar ]TStS ‘ Another procedure-for the-f;

- Subgects v1ewed a 10ng T1st of words %mterm1xed w1th;test items.

’: COHSTStlng of rhymes, graph1c cues and conceptua] cues for‘prev1ousTy; :
L studled target words Rate of forgettlng of these three types of |
‘lnformatlon was s1m11ar over retent1on 1ntervals rang1ng from three to;

*f288 seconds In other words, under cond1t1ons 1n wh1ch subJects may

S have soon been aware of the attrlbutes to wh1ch to. attend forgett1ng

was 51m11ar up to Tengthy deTays It\seems 11ke1y that as soon as a
| test 1tem was presented subJects woqu attend subsequent]y to the

‘ "partlcuTar attrlbute tﬁat was re]evant on that test tr1a1 Th1s

‘) v, , . RV i . ) . BN
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mu]tip]e testing procedure then, may provide little 1nformation abousx\\w;
forgetting of specific word attrfbutes under conditions where subjects
are not aware that. attention to part1cu1ar features 15 advantageous

to subsequent performance.‘\ L

Phonetlc similarity has a]so been 1nvest1ga%ed with patred-assoc1ate)"'
technlques Bruce and Murdock (1968) varled the phonet1c s1m11ar1ty
between st1mu11 in. a probe palred‘assoc1ate short—term memory task
- Six word-palrs were presented visua11y at a two second rate, and a. _;
retentlon test was g1ven 1mmed1ate1y after presentat1on‘of the 1ast
'palr by presentlng one of the st1mu11 alone In-each 115t - two pa1rs
had phonetlcally 51m11ar st1mu11 dhere was a marked effect of reqency
1'and a SIgnlflcant effect of similarlty at the 1onger retent1on 1ntervals,
‘but on1y when the second of the two s1m11ar pa1rs “was tested Thus, *
'phonetlc 51m11ar1ty produced proact1ve but not retroact1ve 1nterference,}
'ua result dlff1cu1t to 1nterpret w1th c1a551ca1 assoc1at1ve mode]s wh1ch
wou1d predmct equa1 1nterference under such cond1t1ons

: Severa] experlments by Doug]as Ne]son and his. co11eagues have - l;'

’ ‘demonstrated d1srupt1on of acqu151t1on 1n a pa1red—assoc1ate task when

' a'hlghly mean1ngfu1 st1mu11 were phonet1ca11y 51m11ar Ne]son and Borden

‘ (1973) attempted to" e11m1nate phonet1c 1nterference by pa1r1ng st]mal1‘” o

: w1th.assoc1a<ﬂve1y compatlb]e responses An examp]e of such a. pa1r i§
~ 1BANK—VAULT These cond1t10ns fa11ed however, to e%?m1nate théﬁf
‘-a'-')‘

AIn a further study, subJects were tra1ned in u51ng st1mu1us~res--nse ’

interactive 1magery (Ne]son & Brooks 1973) w1th concrete word
'palred-assoc1ates the effect perS1sted when st1mu11 were phonet1ca11y
8 1m11ar A]though the task d1rected subaects to encode meanlng,

3the phonetlc features contlnued to 1nterfere Ne]son, whee1er and

B



5?(1976 Exp I) in¢reased presentation‘from two or three segonds to five"'

‘ seconds per pair hypothesizing that perhaps the shorter ti es were not

adequate for effective semantic. processing - They varied stimulus

'phonetic 51mi1ar1ty, rate of presentation encoding strategy and

“assoc1ative compat1bi1{ty of stimu]uSvresponse terms. One study test

‘trial was given, and the test tr1a1 was self—paced while s]ower

i ‘rate, compatibi11ty and imagina] encod1ng all 1mproved performﬂnce,

B

3 phonet%c 1nterference was st111 obtalned The comb1nat1on of slow

-rate and lmagery 1nstruct10ns d1d reduce the magnitude of interference,

lowever. Another experlment in the ser1es (Ne1son Wheeler & Brooks,

';]975 Exp.IV) again. varled 51m11ar1ty w1th instructnons to use- e1ther

' sentence mediation or lnteractlve 1magery The slow rate of presentat1op

(flve seconds) was used and under these cond1t1ons, phonet1c 1nterference ‘

- was. e11m1nated ‘ e S tf~ " o

r.:

’ The effects of phonetlc stmllartty 1n Tong- term memory ‘have not »‘c';'.

been studled exten51ve1y, but the ava11ab1e resu1ts -appear cons1stent:

'iDallett (1966) reponted four exper1ments 1nvest1gat1ng the effects off'
.stlmu1us 51m11ar1ty 1n acqulsltlon and retent1on of paired assoc1ate
‘11sts after one week Slmllar1ty was var1ed both wlthin and between

‘.xAltsts., Although between 115t s1m11ar1ty had 11tt1e effect w1th1n-

115t s%m11ar1ty retarded acqulsltlon and depressed 1ong term retent1on .

L4 J

B Bruce and Murdock (1968 Exp.LI) exam1ned Tong-term. memory for

i palred-assoclates 1n an RI des1gn Agaln, phonet1c s1m11ar1ty between

°

ﬁstlmu]us 1lsts affected nelther acqu1s1t1on nor retent1on McGFaugh]1n =
" and Da]e (1971) however, reported %1gn1f1cant fac111tat10n in transfer

‘due to phonetlc 51m11ar1ty of stlmulus terms

Nlckens Ory and Graf (1970) reported two experlments (Exp V and VI)

) E
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deaﬁingpwith response sfmi]arity in transfer. They reported negative'
transfer due to phonett} similarity of responses " They d1d not obtain

positive transfer in their experiments. Laurence (1970) hbwever,

did reportlsignificant effects of phonetic response simi]arity in
' both-the negative and _positive transfer pdradigms. C1ear1y, phonetic
attr1butes can be represented in 1ong ~term memory, but the boundary
"cond1t1ons under]ying their representation are still unknown

The phonetic dimension is‘a potent one: under many 1earn1ng and
rememberlng cond1t1ons Nelson's work, among others, seems to suggest
‘that these attributes are,accessed along with meaning. Although |

semant%c encod1ng strategwes can aid 1n 1earning, phonetic features

: u_are actlvated and may influence performance

x , |
These: f1nd1ngs are‘compat1b1e w1th several. theoret1ca] mode1s of
word cod1ng A mu1t1p1e feature view (Bower, 1967 w1ckens, 1970; 1972
&\Underwood 1969) would. ho]d that,a variety of physrca] ‘and phonet1c
~ features are processed along with mean1ng Many words share some
'featuags, but the comb1nat1on ‘of features is what produces a d1scr1m1nab1e V
code for each word As s1m11ar1ty between encoded attr1butes increases,

©
the.potent1a1 for confus1on also 1ncreases Th1s confusion may result

o from fallure to encode suff1c1ent 1nformat1on dur1ng 1earn1ng to allow -

d15cr1m1nat1on between codes ' Confu51on may also resu]t however from

. iﬂ‘forgettIng of the one or more features wh1ch d1d prov1de d1scr1m1nat1on

fat the’ outset In e1ther case the nomlna] st1mu1us may contact the
code for more than one 1tem the resu1t of. wh1ch may be 1nterference
Certa1n1y, the 1evels of process1ng approach (Cra1k & Lockhart, "

1972) prov1des a p0551b1e exp]anat1on for phonetic 1nterference among
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selmntica]1y discriminable stimuli. This model assumes that words are -
processed from more superficial levels requiring analysis of physical

and phonetic features to deeper levels requiring semantic analysis.

Given that semantic processing.fo11ows phonetic processing in sequential

:order, then phonetic information may be present in the more elaborate

code, regard]ess of the effectiveness of semantic coding. This view
would assume that as long as phenetic attributes are activated, as
they must be 1in order for more e]aborate coding to occur, then they
may have the potentia] to 1nterfere at test.

An a]ternat1ve model has been descr1bed by Nelson (1978). This
model deals with word and plcture process1ng Several assumptions
involving the encoding and the retrieval stage of learning and
remembering are describedg The encoding stage {nvolvesvfour of these.

First, it is assumed that three types of attributes can be encoded

-both w1th plcture and word st1mu11 visual, phonetic and semahtic

‘The secdnd-assumpt1on deals with the order of activation of these A

ti‘&
attrlbutes P1ctures are assumed to require some semantic processing

-

before phonet1c processing can occur. A picture-.cannot be apprOpriate1§_

1abe1ed until it is recognized by the viewer. When words are processed,

- however, phonetiCjaccess(is.direct; and semantic processing does not

have to be initiated before‘phonetic COdinchan begin Further,
semantic ana]ysis may be ach1eved dlrect]y from the phys1ca1 st1mu1us

as well as after some phqnetlc process1ng1has occurred. Nelson suggests,
however,_that in'tasgs-ihVo1ving-sﬁng]e words? some phenetic processing
occurs prior to semantic analysis. The thiréJ:ssumution invo]ves
enéodfng sets or priming manfpuletions. It is assuméd that task

demahds, fnc]Udingfthe neture of the learning material itself or
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instructions by the experimenter, can direct the learner's attention
and processing to specific attributes. This focusing of subjects'
attention on a specific feature, however, does not eliminate processing
of other kinds of information which then can be included in the code,
If the learner 1s directed toward processing semantic 1nformat1on.
visoa1 and phonetic attributes may be activated as well. This has
been supported empirically by Nelson (Nelson, Wheeler & Brooks, 1976)
and by Runquist (1978). In addition,‘thc mode] assumes that when

processing is directed towa*ﬁ phonetic/visual processing, semantic

information may also be encoded. The final encoding assumption concerns

similarity among processed features and discriminative coding. The @%i%& ¥

e
distinctiveness of the code {s assumed to determine performance. Any '

attributes shared by items which are also processed will serve to
reduce tne distinctiveness of their codes and thus hinder learning and
retention. Meaning is assumed to provide, for the most part, more
distinctive word codes; therefore, meaning coding will generally
fac11itate performance \

The second stage of the model 1nvo]ves retrieval which is assumed
to be reconstructlve The retrleval Cue serves to regenerate the
target 1tem “As_the attributes of the retr1eva1 cue become more
similarkto those activated by the target during study, the higher is
the probability that the target w1Tl“be recal]ed "‘

Although Nelson's mode] suggests that mean1ng will usua]]y provide
a unlque and thus, super1or code, this is not to suggest that phonet1c
features are tranSIent or trivial components in word codes. Experlments
abound--several have been d1scussed prev1ous]y--wh1ch demonstrate the

potency of phoretic s1m11ar1ty, even when mean1ng provides dlscr1m1nab111ty
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between 1tems.

The'cxpcriéghgs reported by Nelson and his colleagues (1973 1976)
demonstrating a persistence of phonetic interference in acquisition
with semantically discriminable materials, provide support for the
notion that phonetic information {s included and used even in codes
for highly meaningful stimuli, in a relatively automatic fashion.

Some support for this notion was provided by Evans (1974, Exp.1I)

when subjects who weré encouraged to attend to meaning attributes of
stimuli, nevertheless suffered phonetic interference during acquisition

in a paired-associate negative transfer design. These subjects could
have avoided interference simply by "ignoring" the redundant phonetic
dimension. This study did not, however, provide unequivocal support
because of the lack of strong positive transfer in the semantic dimension.
Rationale |

Is the phonetic dimension “usually" attended to, and, further, is
it an obligatory feature in the functional code for words? Nelson's
wofk suggests that it is. However, it may be éuggested that his task
'‘demanded* encoding:of that feature, not in the traditional way, but by
increasing its salience simply through the abundaﬁce of similarity that
was present among his stimulus terms. Nelson and his colleagues used
paired-associate stimuli which were similar within‘avlist. Under
thesé conditions, phonetic processing may well be primed sihce subje;tg
may have been encouraged to notice the sim11a£jty simpTy because its
pfesence was clearly obvious. Perhaps coding of semantic features is
dominant in word processing,.and phonetic information is relatively '
~ unimportant, un]esé task conditions increase its salience.

‘The present experiment was designed in an attempt to investigate
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the influence of the phonetic dimensfon under conditions where attention
to semant{c features of words was encouyraged, When stimulus items
have clearly differentfable meanings, and when those stimuli nﬁver
themselves have to be recalled, {s phonetic information necessarily
included in the codes for those words? And {f it is included, does
it produce interference in learning when semantically different stimuli
are phonetically similar? This study was directed toward examining
these issues under learning conditions {n which semantic processing
was encouraged. '

An additional concern involved the role of word meaning under
conditions where attention to the phonetic dimension was previously
encouraged. Does meaning lose salience under such con&itions or is
this information encoded and used along with phonetic information?

In an attempt to avoid the possibility of priming encoding of a
specific attribute simply through its redundancy, a paired-associate
transfer design was selected. Such a design permits the manipulation
of stimulus similarity across rather than within lists. The use of
three lists provided the opportunity for,encouraging subje;ts to attend
to a particular attribute durjng second list acquisition by utilizing
a positive transfer paradigm. In addition, verbal instruction to
attend to a particular dimension was employed.

In the phonetically primed groups, second list stimuli were

phonetically similar to, and their responses were identical with, the

stimuli and responses of the first 1ist.  In the semantic priming

| groups, the second 1ist conformed to a positive transfer paradigm

, with respect to semantic similarity. "All groups, then, were presented

\ _
\with a third list. Stimulus similarity was varied as were the transfer
-

A

\
\
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relationships, either positive or negative,

One of the semantic priming and one of the phonetic priming groups
learned a third 1{st under conditions of positive transfer with respect-
to semantic 51mi1ar1ty and neqative transfer with respect to phonetic
similarity., Performance uof the semantically primed group was expected
to demonstrate the capacity of phoneiic similarity to interfere with
the processing and/or use of semantic‘information when a previous set
to attend to such information had been established. Performance on
this 1ist of the phonetic priming group, on the other hand, was expected
to demonstrate the potential of relevant semantic information to reduce
phonetic interference, when a sdét to encode phonetica]ly had been
previously esfablished.

The present study, then, éttempted to establish in subjects
coding sets to attend to specific features of words. Once these sets
were established, the question of interest involyed the role of the
previously non-emphasized or nonibrfmed attributes under conditions

in which they became potentially relevant cues.

*



Method
Transfer Relationships

S¢m&ntiﬁ'érﬂcessing was encauraged {n two of saven grbups by making
List 2 stimuld ;imildr tn meaning to first 1ist stimuli, Phonetic
coding was cncdbraged in three qroups by using a‘5ECOﬂd 1ist where
stimul{ were phonetically similar (i.e., rhymed with) to those in List 1,
List 2 responses for these groups were ;denticai with those used in
List 1. These relationships produced A, A‘iﬁigﬁgnsfcf paradigms
for all the above qroups. ‘}5

Subjects fn two additional control groups learned A-8, C-B lists
where A and C stimul{ were not systematically related with respect to
semantic and phonetic attributes.

Of the two semant{c coding groups, one learned a third list where
stimuli were 5fmilar. and responses were ideniical‘ ta those in previous
lists. This group was included to provide a baseline for positive transfer
in the semantic dimension. The second semantic group was treated
identically with respect to semantic relations;ipsyin List 3, however.‘
phonetic stimulus similarity was introduced as wgal. In this group,
third 1ist stimuli were phonetically similar tq;List 2 stimuli, but
responses were re-paired. For example, if one of the stimuli in List 2
was "grime", then {ts semaﬁtic counterpart in List 3 might be "dirt"
paired with the same response. In a@dftfon. however, another stimulus
word which rhymed with “grime" (e.g., "time") would be present in the

third 1ist and paired with some other response. For this condition,

then, the transfer relationship between third and second 1ist items was

16 “



pos1t1ve w1th respect to seméntlc s1m11ar1ty (A B A —B) and negat1ve
W1th respect to phonet1c 51m11ar1ty (A B A‘-Br), and these two : "

relat1onsh1ps were produced s1mu1taneous]y Th1s group was expected to.

demonstrate the capac1ﬂyv

§ phonet1ca1]y s1m11ar and re-pa1red st1mu]1"
‘ B

to 1nterfere w1th semanttc process1ng or the use of semant1c 1nformat1on
when a prev1ous set to attend to semanttc features had been establlshed

If phonet1c features had not been attended to or m1n1ma1]y processed

dur1ng Ltst 2 then th1s group shou]d perform as - we]] as the group
4

| where phonet1c s1m11ar1ty was "Ot Present in LlSt 3 :aiTJ. _Qhﬂj‘v?‘ “5ft*

A th1rd 115t negatlve transfer re1atlonsh1p w1th respect to phonet1c

‘s_lmllarlty was produced 1n two of the phonet1c cod1ng groups by u31ng
st1mu]1 wh1ch were s1m11ar to prev10us 115t stlnmll, and by re—pa1r1ng
‘i o 1dent1ca] responsesat In one of these two groups th1rd 11st st1mu11

i were a]soegbmantica11y 51m11ar to second 115t st1mu11, and the1r responses

]

p051t1ve semantlc re]atlonshlp between st1mu11 under phonet1c 1nterference

.,~'f

condltlons when a set to attend to phonetlc features had been estab11shed

For-example, 1f semantlc 1nformat10n about second ]1st st1mu11 had not

been processed or had been m1n1ma11y attended to then, thls group

: }shéu]d perform as poorly on L1st 3 as a group where semantlc transfer

51%; was not p0551b]e A]ternat1ve1y, 1f mean1ng 1s a]ways attended to when

\

w,*v words are stlmull, thls group may be ab]e to- use: the pos1t1ve relat1onsh1p

to av01d or at 1east reduce 1nterference :a.ﬂff. o
, o ¢ ‘ ‘
The remalnlng phonet1c codlng group 1earned a th1rd 115t where no

systematlc“tnter-llstrphone c’ sfmllarlty between st;mu11 was present

- were 1dent1ca1 Th group was 1nc1uded to exam1ne the 1nf1uence of a ajiTv:i
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g Jtransfer 1n a group prev1ou51y encouraged to\attend to phonetlc features

"5If semant1c 1nformat10n was not processed prev1ous1y, th1s group conformed
7to an A- B, C-B- paradlgm w1th respect to the second and thlrd 11st transfer

're1atlonsh1p

One of the two groups where no part1cu1ar attr1buteGWas pr1med -\\}t

durlng L1st 2 acqulsltlon 1earned a th1rd 115t where stlmulus re1at1onsh1ps
! """ oL

-‘were negatlve w1th respect to phonetlc s1m11ar1ty, and the other group

'h‘learned a. th1rd 11st where st1mu11 were not obv1ous1y rggated to prev1ous

"“,}1lst st1mu11 | The former was- 1nc1uded to prov1de a base11ne for phonetic

S lllsts : j:"f ?L; o e o

"";are presented 1n Append1x A W1th the except1on of the 11sts numbered

»'jlnterference w1thout prev1ou$ pr1m1ng to. attend to spec1f1c features,p'il

; _fand the 1atter prov1ded a measure of non spec1f1c transfer across three '

[

”‘fStlmu1us Mater1als
Two sets of seven twe]vewltem 11sts of common words were constructed

d;to prov1de one comp]ete rep1lcat10n of the seven group des1gn These'-w}}

L

_7_ i

'f“hlA TB 2A and 7A a11 ltems were s1ng1e sy]]ab]e words Each set. of

‘llsts was constructed 1n\the fo110w1ng mannér

3

A twe]ve-lten 11st of unre]ated words of vary1ng 1engths|was formed ;'

o (LISt 1) Two add1t1ona1 twe]ve 1tem llsts, eaCh/ComPOSEd °f one synonym

‘to- each of the twe]ve orlg1na1 WOrds were formed w1th the a1d of Roget s
}7f'Pocket Thesaurus (]946) (Llsts 2 and 3) A fourth 11st was constructed
';;By generatlng a third word s1m11ar An mean1ng to each ltem 1n List 3
'h«.w1th the constra1nt that each new synonym word must a1so rhyme w1th

j another word not 1ts synonym, 1n that 1lst (L1st 4) In addltlon, .
hdtwo rhymes were generated to each 1tem 1n L1st 3 producing L1sts 5 and

A seventh llst was constructed ln a, 51m11ar fash1on us1ng one rhymeﬁ ;W
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v“ De51gn

f'f semantlc (s) or phonetlc (p)-

*,7\
L under p051t1Ve transfer cond1t1ons u51ng semantlc s1m11ar1ty, hence the

o
for each of the items 1n LISt 2 Thfs entfre-procedure'was repeated'
with twe]ve new unreTated words to produce the second set (B) of lists.
An attempt was made to use common words, aTthough th1s became somewhat
more d1ff1cu1t for L1sts 6 and 7 Responses ‘were the numbers from one
to tweTve and were aSSTQHEd randomTy to LTSt 1 st1mu11 | |

. Due to the constra1nts of the de51gn the st1mu1us mater1aTs weref

' not equated on any of the at outes typlcaTTy d1scussed 1n the T1terature,

such as frequency, 1magery vaTue etc Attempts were made to“use commonM;-“

words but th1s was not aTways poss1bTe Attempts were aTso made to

avo1d phonet1c and semant1c s1m11ar1ty w1th1n T1sts but aga1n, th1s was "

o /
unav01dab1e in some cases Semant1C/reTatlonsh1ps between stlmuTus

*
1tems var1ed cons1derab1y 1n magn1tude part1cuTar1y 1n the few cases . -

where a word may have had more than one mean1ng These d1ff1cu1t1es
1n 11st construct1on were-a resuTt of the requ1rements of the de51gn and
any effects attrlbutabTe to the words used expected to reduce transfer T

rather than 1nf1ate such effects

i I

The names for cond1t1ons were aSSIgned by descr1b1ng the type of

stlmuTus 51m11ar1ty between Tlsts . e1ther semant1c (S) phonet1c (P) or

L .

unreTated (U) the transfer Tlst 1nvo]ved elther f1rst or second

, and the paradlgm - elther pos1t1ve negat1ve or zero TabTe T presents

the transfer paradlgms used and an exampTe pa1r for each Ihe superscr1pts,
o d 'y@f ' '
and subscrlpts refer to the nature of the sttmu]us s1m11ar1ty elther

: : 8
For exampTe the group named S—SPr Tearned 1ts second Tlst (L1st 2)

flrst'“S“ 1n ltS name The second transfer 11st whlch is LlSt 3, 1nvoTved .
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both semant1c and phonetlc s1m11ar1ty, hence the "SP“ ' The phonetic
reTat1onsh1p,‘however, was, ach1eved through re pa1r1ng responses, hence

ppt, The S-S group, on the other hand, Tearned two transfer T1sts

'"':_(L1sts 2 and 3) both of wh1ch 1nv01ved semant1c s1m11ar1ty with no o

“re- pa1r1ng and thus conformed 1n both cases to a pos1t1ve transfer
Parad1gm | | | i” L !_

The f1na1 transfer 115t was 1dent1ca1 for aTT condftlons w1th1n each
T1st set The two semantlc and the three phonet1c cond1t1ons conformed

~"to a p051t1ve transfer des1gn 1n L]St 2 s1nce st1mu11 were s1m11ar and

Jvu responses were 1dent1ca1 to those 1n the ftrst ]1st Both controT groups

;"(U*Pr) and (U—U) prov1de baseline performance in LTSt 2, since no spec1f1c
; :transfer re]at10nsh1ps were pnesent _

| In LTSt 3, the P-Pr and the U- Pr groups conformed to a neqat1ve )
transfer paradlgm, 51nce st1mu11 were hlghly 51m11ar to L1st 2 st1muT1,
'eand responses were re—palred Thlrd 11st st1mu11 for the S-S and P S

: groups were s1m11ar to second Tlst st1mu11, and responses were 1dent1ca1 |

‘ ,produc1ng a pos1t1ve transfer reTat1onsh1p for both groups For the

'S-SPr and P- SPr groups, two transfer reTat1onsh1ps were present between

R ,Llsts 3 and 2. A p051t1ve transfer s1tuat1on was present w1th respect

- to semantlc s1m11ar1ty, and a negatlve relattoﬁsh1p was present w1th
,respect,tq'phonetlc.51m11ar1ty._4 . |

1 SubJects

Subjects were drawn from lntroductory psychology courses andk

L recelved f1nanc1aT payment or course credlt for part1c1pat1ng in the

”»:ihexperlment Twenty subaects were a551gned to each cond1t1on w1th ten B

“=subjects in. each group w1th}n each set of sttmuTus mater1als SubJects

'.~were aSSIgned to cond1t1ons as they entered the Taboratory accord1ng to

!_ :
e ' : e



‘Tablé 1. Experimeptaj Design.] ,,‘ o . , | |
ATTRIBUTE PRIMED. CONDITION“ " FIRST ‘ USECOND THIRD
" LIST LIST

. NAME

LIST .

AfB (1)'

. charm - 2.

harm - 2 -

. A (3) A
t
et SeSPE T ” . P Br.
' filth - 1 dirt - 1 grime - 1
: injure -2  harm - 2 hurt - 2
SEMANTIC ‘ , - _ —~
| o A8 (1) At (2 A8 (4)
S-S o . | .
‘ filth - 1 soil - 1 grime - 1
. , injure - 2 wound - 2 hurt - 2
- AB () APB (2) A (a)
P S IS
- . boil - 1.. "soil -1 grime - 1
~tuned « 2. wound - 2 hurt,- 2
As () AP () ASE (g
, S k L ;‘ PSPy ’: ‘ :! P ‘ : o »- "P:Br .
©. PHONETIC. o+ shirt -1 dirt-1  grime -1
N L hurt -2

, A8 (5) AP () A'P_gr (4)
P-Pr P e
- shirt =1 . flirt ~ 1 - grime - 1
~charm - 2" . arm - 2 ~ hurt - 2
R ) R G R )
E - C-B . (6A) . A-B (5B) A'P-pr(4B)
; U-Pr R R
- skiff =17~ shirt =1 . grime - 1
S o e ~rent -2 - charm -2  hurt - 2
~NONE , C(IBY . (6B) (4AY .
‘ el - €8 (1A) ~.D-B". (6A) A-B (48) .
‘ o ro kti:ﬁ’» skiff -1 . grime - 1
N osmell. 2. rent =2 hurt -2

' ;?NumbefsifnJpérentheSesvkéfér,to actual 11§£s used as labeled in
-+ Appendix A.. SUperscriptsvand_subscripts.refer to dimension of
-+, similarity. An example pair is provided for each paradigm.

N — 0
R . .
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) a scheme which randomized conditjons;within bTocks containino each

” condition once. . | )
. A total of 90 fema]e_andZSQ nale suhjects were run. w1thin'coodttﬁons
‘the numbers of maTes ranged from six to ten,{and.the‘number of fema]es '

ranged from eleven to fifteen. RN

Procedure | J' | ey

i

.\. y
SubJects were tested 1nd1v1dua11y and Tearned three consecut1ve

quas1-PA 1TStS Stimuli were presented v1sua1]y and one_at a,tlme forﬁ

two secondS“each;lduring whiéh time subjeCts'were required to respond with

¥

a digit from one to“tWeTve This was foTTowed by a bTank'space for
two .seconds , durlng wh1ch t1me the exper1menter 1nd1¢ated verbaTTy

whether or not the response was correct The 1nter tr1a1 interval was -

L3

two seconds Slnce the responses per se were never presented, subJects

™ .

were 1nstructed to’ guess on 1n1t1a1 trlals This procedure was adapted

from Goggln and Mart1n (1970) e ; : | 3 | u/

‘ Learn1ng on\aTT 11sts contlnued toa cr1terlon of three errorTess '_‘
tr1aTs A tota] of 58 subJects were discarded. Twenty—seven were
dlscarded for . fa111ng to’ reach criterion on LlSt 1 1n less than 49 tr1als.»

The remalnlng 31 were dlscarded due to exper1menter error or apparatus

- fa11ure., These dlscards were not dlfferent1a1 between cond1t1ons

>
IR

A SubJects in the semantlc cond1t1ons (S-S and §- SPr) were 1nformed

PPIOP to each T1st as: to the reTatlonshlp between st1mu11 They were |

further lnstructed to attend to the meanlngs of the words durlng Tearnlng i\
SuBJects 1n the phonet1c condltlons (P—SPr, P Pr and P—S) were s1n11ar1y

Informed about the stlmuTus relat1onsh1ps pr1or to flrst and second T1st

Tearnlng, but were not ton about the re1a1tonsh1p of thé thlrd Tnst to

prev1ous Tlsts ,»;"’,f' (e Y SLs e ; N
A

) \ L .. l \
By . o . . oo . v

P
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Subjects in the U-Pr. and U-U conditions were g1ven 'standard PA
»1nstruct10ns mod1f1ed ‘such that the inter-1ist 1nterva1s wgre approximate]y

equal to those 1n the other conditions and modified to suit the task. o
T

]

The 1nstructions are presented in Appendix B. | ‘
. o . .,

(W2



. Results

Lists (first, second and third Tearned) were anaTyzed separately
and two analyses were performed on each 1ist. The 1list and treatment
ccondition relationships differed for each 1ist due to the constraints
involved in producing the transfer paradtgms.

For the first learned 1ist, the 1ists from each list set were
neither crossed w1th nor nested in treatment cond1t1ons,' For thlS reason;
the data were co]]apsed across list set for each treatment cond1t1on
The phonetlc cod1ng cond1t10ns with the control groups were then ana]yzed
using an analys1s of var1ance for a random1zed group design w1th five
treatment cond1t1ons (p-s, P-Pr, P—SPr, U- U U- Pr) and twenty subjects
per condltlon The semantic coding cond1t1ons with the same contro]
groups (S-S 5- SPr, U-U, Uﬁﬁf?’were subJected to an ana]ys1s of var1ance
‘for a randomlzed group des1gn

Forfthe second learned 11st 11sts ‘were nested within treatment |
| cond1tiOns. The phonetic condltlons and contro]s were therefore anaTyzed *
with. an anaTySIS of variance for a nested design uhere both treatment |
condltlons and lists (w1th1n treatments) were tested with the subJects
(w1th1n Tlsts and treatments) as the error term The same ana]ys1s-
- was used for the semant1c cond1t1ons and the contro]s

; | The thlrd Tearned lists were compTetely crossed ‘with treatment

condltlons and therefore the phonet1c and semant1c cond1t1ons were
separate]y analyzed with a 5 x 2 and a 4 x 2 factorlal ana]ys1s of
variance, respect1ve1y, w1th 11sts (set A and B) and treatment cond1t1ons
. as between subject factors. - L 5 "1? |

' Mean total errors was the primary dependent measure. | Mean}trials

-
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die

to criterion, and mean errors on the first three trials, weré also

L]

analyzed and are presentedv1n Appendik C. Trial by trial performanté

on the final 1ist was examined by plotting trigxs to successive criteria
for each group. Inspection of these learning curves revealed no
additional information. oL |

Phonetic Conditions

List 1. The means and Qariance estimates for each list set are
presented in.Tablé 2.'.No reliable differencés.betWeen conditions
(F(4,95)=0.55, p>.05) in first 1ist performance were obféined, indgcatiﬁg
that these groups were ;omparab1e.i.1nspection of eadh 1fst'set did not
reveal any consistent differences in mean performance. | ' |

~ List 2. The mean and variance estimates for each'1i§t set are
| presented in Table 3. Examination of the means indicates superiof
| pekfbfﬁénce of the phonetic conditions over the‘Fohtrollgroups,.and
the statistical analyses supported- this trend. -Significant main effects
'Wéfe due to cdnditiong (Eﬁ4,90)=43.04; b<;01).

Analyses of mean trialé'QO‘c?iterion aqd‘méan errérs on the first
three trials indiéated'that performancé wasﬂsdpérior.for subjects”in
"List Set B but this dlfference was not re11ab]e w1th the pr1mary |
'dependent measure.

- The data were COllépseﬁ over list sets and Subjééted to.Danan's
Multip]é'Range Test. Th1s ana]ySIS revealed that the three phonet1c
Acondltlons were superlor (p< 01) to the two contro] groups The
obtalned p051t1ve transfer Jnd1cated tha; subJects were_gttendiﬁg to
~ and using the phonetfc dihension. ¥
AList>3 ‘The means and variance estimates for gach llst’set are’v_

'presented in Table 4. The sIJght differences between the means were
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Table 2. Mean ‘nTotal Errors by List Set and Condition
on List 1. |
CLIST SET o

CONDITION A MEAN TOTALS

MEAN  (S.E.)  MEAN  (S.E.)
P-s 190.2  (15.9) - 162.8 (20.1) 176.5
P-Pr 160.6  (13.3) 168.8 (14.6) 1687
P-SPr 176.2  (11.1)  193.4° (23.8) 184.8
U-U 152.3  (17.1)  181.9 (17.6).  167.1
U-pr 183.2  (15.2)  181.5  (20.1) 182.4
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Table 3. Mean Tatal Errors by List Set and Condition

,".f" ;
on.Lkéﬁgz.

LIST SET
CONDITION A MEAN TOTALS
MEAN  (S.E.)  MEAN  (S.E.)
P-S 28.8  (4.0) 15.2  (5.6) 22.0
P-Pr 28.2  (2.7)  18.4 (7.3) 23.3
P-SPr 203 (2.7) 1.9 (8.9) 33.1
U-u 97.6 (7.8 82.5 -(10.0) 90.0
U-Pr 1147 (16.2)  79.1  (5.6) 96. 9
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Table 4. Mean Total Errors by List Set and Condition
on List 3.

I

LIST SET
CONDITION A B " MEAN TOTALS
MEAN  (S.E.)  MEAN  (S.E.)

P-s 106.7  (13.2)  96.3 (10.9) 101.5
P-Pr 1061 (11.4) 1135 (21.8) 109.8
P-sPr 137.6 (20.3) 108.9 (9.0) 123.2
U-U 829 (10.1) 102.6 (15.0) 92.8

U-Pr 89.6 (12.9) 9.9 (5.4) 9.8
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not relfable. "No significant differences, due to conditions
(F(4,90)=1.86, p».05) or lists (F(1,90)=0.06, p>.05), were obtained.
The 1nteractfoh was not significant (F(4,90)=0.89, p».OS).\

Although neqative transfer was expected in the P-Pr and the U-Pr
groups, it was not obtained. When the data were collapsed across list
sets, and subjected to Duncan;s Multiple Range Test, only the performance
of the P-SPr was significantly inferior (p<.05) tp that of the control
groups.

Semantic Conditions

List 1. The means and variance estimates for each.list set are
presented in Table 5. Inspection of the means reveals little diffcrence
between groups, and this was borne out by the statistical analyses. HNo
re]iab]é differences befween conditions (F(3,76)=0.56, p>.05) were
obtained, indicating that performance on the initial lists was comparable.

List 2. The means and variance estimates for each list set are
presented in Table 6. The apparent superiority in performance of the
seméntic conditions was supported by the analyses. A significant
’difference betwe;n conditions was obtained (F(3,72)=29.02, p<.01).

A significant d{fference between lists (Eﬁ4,72)=2.67, p<.05) appeared
to be due to the shperiority of both control groups in List Set B,
over their counterparis in Set A. » |

The positive transfer evidenced in the semantic groups indicated
that subjects in these conditions were using sémantic in%ormation to
aid in learning. Buncan's Multiple Range Test of the collapsed data
indicated that the S-5Pr and S-S groups were superior (<101) to the
two control groups. | ' o

<

- List-3. The means and variance estimates for each replication are
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. ' presented 1nﬂTab1e 7. | Inspect1on of the means revea]s a c1ear | |

‘ super1or1ty in performance of the semant1c groups StatlstlcaT ana]ys1s"
conf1rmed th1s appareﬁt dlfference Ma1n effects were due to cond1t1ons\
(F(3 72) 66 57 p<. 01) A s1gn1f1cant main effect due ‘to, Tists 'was not‘ ]
obta1ned w1th the pr1mary performance measure mean tota] errors, but
was obta1ned on. the two: secondary measures The F va1ues for the mean
tr1a15 to crlterlon measure and the errors on the f1rst three trlaTS ‘
measure were 4, ]9 p< 05, and’]] 15 p< 01, respectlvely, w1th 3 and 72‘“V

{

degrees of freedom ' ?;- ; B o
The ana]ys1s revea]ed no s1gn1f1cant 1nteractaon between 11sts'andv"
cond1t1ons Q_(3 72) 0 43, p>. 05), and the mean tota] error’ data were' |
then c011apsed over 11st sets ~ Duncan s Mu1t1p1e Range Test of these
data lndlcated that the S—SPr and S S groups were superlor to the two!
- control cond1t1ons (p< 01) The equ1va1ence of the semant1c groups
;;;e" 1nd1cated that the re pa1r1ng of responses 1n the phonet1c dlmen51on
(S—SPr) fa11ed to interfere ﬂ1th acqu151t1on performance
. Substltut1ons 1n LTSt 3 of responses, wh1ch were prev1ous]y correct
for the phonet1ca11y s1m11ar st1mu11 in L1st 2 were recorded as phonetlc /

T 1ntrusnons The occurrence of phonet1c 1ntrus1ons was 1nfrequent 1n 5 FRPIER

| 3 all groups, and no dlfferences between groups were apparent

@ o
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Table 7.

© on List 3.

#

ﬂean Total Errors by‘List Set and Condition

o
it N

' CONDITION

¢ LIST SET
TR

C(S.E.)

~ MEAN TOTALS

' S-SP'.r'r'v o

S-S

TN
U-Pr -

Y .‘~ ﬂ =

MEAN  (S.E.)  MEAN

3.0

6.3
-82.9
89.6

(1.8) 5_ {13,5"
(2.2) 0.8
101y 1026
(12.9)  ;9].9

1

(3.9
'ﬁ(2}7)
5(1éfojjg

\
92.8

. 8.6

90.8 -

8.6

”‘ ?;;jf»v



h;
D1scuss1on . ‘
The resu1ts of the present exper1ment are. d1scussed in the flrst
sect1on of thlS chapter “The second section presents a brief discussion e
'of the most preva]ent theory of spec1f1c transfer Severa1 alternatiVe‘

1nterpretat10ns of the present results are offered 1n the f1na1 port1on

of the d1scuss1on sect1on

Discussion of Resultsa

: vPhoneticoCOnditfons. Positive transfer in second_iist”performance-'

- ‘was'obtained in thejphonetic'groups; asfwasvexpected, since these»groups'.
v‘p'COnformed to an A=B, A-B' tranSfer'paradigm on‘this 1ist - The magnitude:
fof transfer was essent1a11y equa1 w1th1n L1st Set A. W1th1n Set B,

i

: however “the P-SPr group d1d not show as much transfer as the other

‘fphonetlc cond1t1ons Second Tist performance d1ffered somewhat between

o

.J]lst”\ahd 1n5pect10n revea]ed that performance of subJects 1n the second vj_l‘

'h'set of 1usts (B) was superlor for all groups except P-SPr S1nce both

| subJects and 1lsts d1ffened 1t is not poss1b]e to d1st1ngu1sh between
: '11st or group d1fferences 1n terms of th1s effect |
| The capac1ty of st1mu1us phonet1c 51m11ar1ty to produce p051t1ve 15’ '
"“transfer has also been demonstrated by McG]augh11n and Da]e (1971) “?\"'
' ThlS resu]t 1n the present exper1ment was assumed to demonstrate that B

‘subJects were us1ng phonetlc 1nformat1on and assoc1at1ons from the flrst |

vi]lSt to a1d in acqu151t1on of the second 11st“

Th1rd 115t performance of the phonetlc groups was s1m11ar a]though o

}'the P- SPr group was found to be worse than the contro] groups but not

o stat1sttca]1y d]fferentifrom the P-S and~P-Pr groups, :It‘shou]d be»‘
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‘ ; noted that the P—SPr group did not show as much pos1t1ve transfer on .

o Llst 2 as did the other phonet1c groups. It ‘was expected that the
.jP—Pr group wou]d perform more poorly on th1s 11st if subJects 1n the

other two groups were ab]e to use semant1c information to aid in

“acqu1$1t10n] The P-S group did not confonn to a negat1ve transfer |

"paradlgm, in fact had semantic 1nformat1on been used, th1s group shou]d

have demonstrated pos1t1ve transfer 1n th1rd 11st performance On

' the other hand the transfer re]at1onsh1p between the second and thlrd

- 1lsts was A—B C-B had meaning. not been attended to durlng second 11st

;1earn1ng Neverthe]ess SubJECtS 1n thls group performed as poor]y as
. those in the negatlve transfer groups | ! B
| The 1ack of statlst1ca] dlfference between the contro] group and |
:the negatlve transfer groups prec]udes any unequ1voca1 conc]u51ons, , |
:,fa]though there was a trend toward 1nfer1or performance in the experlmental‘h
."condltlons ThIS resu]t may be 1nterpreted as. 1nd1cat1ng that subJects f-
in. thé\P-S and P SPr groups fa11ed to use the re]evant semant1c 1nformat10n}
:‘.to fac111tate transfer performance It 1nd1cates also however, that
; subJects in the P-Pr and P-SPr groups apparent]y d1d not contlnue to ,
hﬂuse phonetlc features as cues s1nce thelr performance was not re11ab1y
H"dlfferent from that of the’ contro] group ‘ Instead, 1t appeared that.
| subJects slmply treated thlS tthd llst as if. 1t were unrelated to ”
kS prev1ous ]IStS The P—SPr data in conJunct1on w1th the ]ack of d1fference e
g ,between the U-U and U«Pr groups may 1nd1cate that phonetlc 1ﬁformat1on

1s not usua]]y used un]ess prev1ous]y prlmgd

*\Semant1c Condlttons Second11lst p051t1ve transfer was obtalned

' as expected, in the S«S and S SPr groups ThlS effect was cons1dered

"“:to Be a potent one SInce the semant1c re]atlonshlps between st1mu11 d1d ..h"
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on st1mu1us se1ect1on A difference in performance of the U -U an *ﬂagr
-groups between 1ist sets: was apparent produc1ng the s1gnif1cant

difference between 11sts The S SPr group 1n Jdist set A however,'

- showed greater p051t1ve transfer than the other groups wh1ch were very

s1m11ar This resu1t may 1nd1cate d1fferent1a1 11st d1ff1cu1ty since
performance was not dlfferent between groups. on L1st 1. '
o Pos1t1ve transfer was clearly ev1dent in both semant1c groups 1n ;"
#

" third 115t performance It was predicted ‘that the S- SPr group wou]d

perform less well than the S-S .group. on this 11st 1f phonetlc 1nformat1on

' had been processed and used dur1ng thlrd 11st acqu151t1on Th1s pred1ct10n

' was based on the assumpt1on that the phonet1c 1nformat1on wou]d produce

' 1nterference s1nce the th1rd 115t responses were re- pa1red W1th respect

. !
to phonetlc s1m11ar1ty The pred1cted dlfference was not obta1ned

however SubJects in thlS group showed as much p051t1ve transfer as ,"‘ .

d1d ‘those 1n the S-S group where the phonet1c d1mens1on d1d not prov1de,

o a potent1a1 source of 1nterference

A]though Ne]son s (1973 1976) stud1es have lndlcated that phonetlc :

s1m11ar1ty 1s a’ pers1stent source of 1nterference 1n pa1red-assoc1ate

1earn1ng w1th mean1ngfu1 materlals, the present resu]ts 1nd1cate that d,tb_ |

thlS dlmenslon is: not a potent sdurce of 1nterference at 1east under ;
_some. condltlons It seems that the phonet1c d1mens1on 1s not _-h |
part1cu1ar1y sallent under cond1t10ns of negatlve transfer as emp]oyed
ln.the present study | Perhaps the phbnet1c d1men51on must be cont1nua11v
empha51zed in some ways before 1t p]ays a s1gn1f1cant roTe in acqu1s1t1on

Ne]son s experlments used a w1th1n—1lst des1gn 1n which the presence

dff-_; of 51m11ar1ty may have been clear]y ev1dent Under such cond1t1ons,



o d1d not occur.

‘ ~fr1nterpretat10n of the present resu]ts

L
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*subjects apparent]y encode and use these attributes even though they
are redundant and as a consequence, interference oceurs. * The results ‘
of the present exper1ment prov1ded 11tt1e, \f any, evidence for interference
due t0>phonet1c similarity even when that dimension had been emphasized
"previ0us1y ‘A]though positive transfer occurred when stimuli were

/ ~—
: phonet1ca11y 51m11ar s1gn1f1cant negat1ve transfer in a re- pa1r1ng

- Two results of the present experlment were very c]ear First,
phonetlc s1m11ar1ty did not produce interference regard]ess of'the
: prev1ous pr1m1ng condltlons Second, semantic pgs1t1ve transfer did"
not occur when subJects were encouraged to use. the phonet1c d1men51on
' p'ln prev10us ]1st acqu1s1t1on The fo110w1ng section br1ef1y descr1bes?f

some of the ba51c pr1nc1p1es and hypotheses of transfer which underlle

. 'O
N ¥

~1\Transfer\Theogy . ” :e‘ ' e;.‘l B wo _'5"-
\ A varlety of models and hypotheses and mode]s regard1ng transfer

' have been descr1bed in the verba] ]earn1ng and memory . 11terature ,pne o
‘”‘Vof the most w1de1y accepted theorles assumes a mediational: type of
‘:process under]ylng transfer (Glbson 1940 Underwood & Schu]z 1960)

i A nomlnal stlmulus item in the transﬁer 115t 1s assumed to evoke a

7.51m11ar prev1ous 11st st1mu1us whlch, in. turn act1vates its assoc1ated

. response when the response assoc1ated w1th the transfer 1lst st1mu1us

anS 1dent1ca] to the response associated w1th the 51m11ar st1mu1us, ;" :
d p051t1ve transfer occurs Learn1ng is faster under these condltlons
"because assoc1at1ve 1earn1ng is mlnlmlzed Thus, the subject medlates -
'7from the new st1mu1us through 1ts 51m11ar stlmulus to the prev10us]y

. i

.assoc1ated response ‘
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If, on the other hand, the similar stimuli require‘dissim11ar.
responses, this mediatfona1 process‘w111 resu1t in the evocation of an
incorrect response. 'Assuming this mediational process to be relatively
udlfficu1t to 1nh1b1t, 1nterference in acquisition of the transfer 11st.
w111 occur. The re-pairing paradigm, A-B, A—Br, is cons1dered‘to
produce maximum negative transfer (Da11ett l]965) | Presumably, under
these cond1t1ons response compet1t1on (McGeough, 1931) is‘very“strong
and suppression of the. f1rst 11st responses (Postman Stark & Fraser,
1968) is not poss1b]e.. . \ | ‘
.Underwood and Schu]z.(19603‘described a twoestage‘model of transfer _
.which*conceived of response ]earning and associative Tlearning to be -
separate components which can be transferred from one task to another

{
sResponse learningwas assumed to transfer pos1t1ve1y from first to second.
' .

list 1f second 11st responses were 1dent1ca1 to or 51m11ar to f1rst
:ullst responses. Assoc1at1ve 1earn1ng 1nvo]ved both forward (A-B)
and backward (B—A) assoc1at1ons For forward assoc1at1ons, the amount
of transfer is assumed to be an 1ncrea51ng functlon of the degree of
st1mu1us 51m11ar1ty whereaswathe effect of ba&kward assoc1at10ns ls'
d‘"determlned by 51m11ar1ty between response terms Each of the severa]
‘transfer parad1gms then can be described 1n/terms of the potent1a] for
transfer of response and associative 1earn1ng These two components,.
@éélthough perhaps the\most ‘important, do not exhaust all the pptent1a1
'~ factors 1nvo1ved in. transfer - | | -

_ Transfer then 1s seen as’ 1nvo]v1ng a medlatlona] process The -

v K

R} occurrence of transfer in. acqulslt1on prov1des 1nformat10n about what
) fnformatlon was encoded durlng f1rst 11st 1earn1ng A transfer 11st

7 stfmu]us 1tem‘can on]y evoke a prev1ous 11st st1mu1us if some of the

\

o
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same attributes were processed when the two items were coded. If these
common attributes were used in the first-list association, then transfer
in.second list performance may occur. These assumptions provide the
basis for a viable interpretation of the present data. ThfS‘interpretation,
along with‘severaT alternatives, is presented in the next sect{on.
These mustlbe considered largely speculative since direct testsxof

their underlying hypotheses were not provided by the present study. ' o

‘Interp;etation of Present Resu1ts

The med1at10na1 theory of transfer wh1ch assumes that subJects
med1ate from one stimulus to another when those st1mu11 are similar in
some way, provides a potent1a11y va]uab]e 1nterpretat10n for the data
presented here Th1s 1nterpretatlon requires, however that the

/
/

med1at1ona1 process be cons1dered a "strategy" under the contro] of g
‘ the subject. The term "strategy“ is used here to refer to a process ‘//
elected by‘the subject as descrlbed by severa] ‘theorists (e g., Atkinson’
i&'Shiffrin 1971) For five of the groups 1in the present study,

mediation dur1ng second 115t Tearnrng woqu have been successful, i.e.,

the strategy of med1at1ng wou]d produce p051t1ve transfer The three phonet1c
»and two semantlc cond1t10ns all Tearned second ‘Tists where mediation

from those stimuli to the 51m11ar previous 11st st1mu11 wou]d have «
produced correct assoc1ated responses On the th1rd list, cont1Fued
»medlatlon on the same dlmen51on of sfm11ar1ty wou]d "have been successful

for only two o‘EEhose groups . For both semant1c groups ‘mediation through

fword meanlng woqu have resuLted 1n pos1t1ve transfer, and, 1ndeed,

.

’ 1 i

/ these groups performed very well on this Tist
' In two of the three phonet1c groups (P-Pr, P- SPr), cont1nued

medlatlon through rhyme woqu have Ted to 1ncorrect responses and,

‘o
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therefore, wasunot a successful strategy. It might be expected that
if a mediationa].strategy persisted in these two‘groups, their performance
would be inferior to thatwof the control. groups. These two groups,
however, were not significantly inferior in third list performance to
groups where re-pairing was not present. Rather, their performance
was similar to that of a group where mediation through rhyme was not
'possible but mediation through meaning would have provided positive
- transfer (i.e.; P-S). Theee resufts, in conjunction with the fact that

t the P-S grpup did not show any po%itive transfer, might suggest that
“the loss of.a_previously successfu1 'strategy" hindered acquisition
rather than any direct phonetic interference.

) The asspmption here is that subjeets quick]y discovered that -
mediation was not usefu] and thus, simply stopped med1at1ng and treated
the Tist as if 1t were- unre1ated to previous lists. Their performance
vaas very similar to a group where this was, in fatt, the case. This
interpretationadoes.not requireaany assumptions about the ob]igatory_'
nature of phonetit processing, 'The assumption isjthat mediation is
'abandoneda but phonetfc coding may or may not continue. In other words
.phonetlc attributes may contlnue to be act1vated but the1r activation
does not arouse the similar rhym1ng 1tem _

An alternative 1nterpretat1on mlght assume that the phonetiC'
-dimeneion'ie not a very Sa1ient ene»in word processing.. Un]ess task
cond1t10ns are such . that its sa11ence is 1ncreased attentlon to
| pﬁonetlc 1nformat10n m1ght be expected to be 1nfrequent in most 1earn1ng
'condltlons The 11terature on this po1nt is somewhat confusing.

P051t1ve transfer w1th phonetlc S1m11ar1ty but with no spec1f1c 1nstruct1ons

" to attend to that dimension has been- demonstrated (e.q., Evans, 1974
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Nelson, Davis, 1972, Exp.II) but reports of minimal or no facilitation
dan also be found (e.gi, Wickens, et al., 1970; Ne]son‘& Davis, 1972,
Exp.I). This interpretation assumes that phonetic information can be
used, under the~appropriate conditions, but that its influence in
transfer is somewhat limited. When task conditions permit codtng on .
some other dimension such as mean?ng, then phonetic similarity has °
]itt]e effect under negative transfer~conditions. .

N Craik and Lockhart (1972) argued that 1ncom1ng st1mu11 are subJected
to a series of analyses, start1ng with sha]]ow‘ sensory analyses and
proceed1ng to 'deeper analyses of a more e]aborate and semant1c nature.
For such a notion to be consxstent w1th the present resu]ts, it would |
be necessary to assume that once “the deeper semantlc ana]yses have

occurred, the 1nformatlon galned from the shallower ana]yses is secondary

in some way to the semantlc ana]ys1s When task cond1t1ons pr1me the

‘,rlmportance of the sha]low ana1y51s, however, then th1s 1nformat1on ‘may

be used to faci]Itate performance but it does not prov1de a source of
| interference ‘ | | o | |

with reSpect to the attrlbute theory of word process1ng, the
present resu]ts do not support the assumptlon that a word is processed
as a bund]e of features a11 actlve components of the code ~ That a word
may be processed thlS way when demanded by the task is c]ear An
.eff1c1ent verba1 system would be: expected to work on]y as hard as
. necessary~to achieve its goal. In most 1earn1ng and rememberlng
’ situations, the goa1/1s to 1earn and remember meanlng or 1deas . ‘This

)
research 1mp11es that in the 1earn1ng of pa1red-assoc1atesaat 1east

Tearning and remembering mean1ng IS not eaSIIy dlsrunted Other featuresf

can be used when they are he1pfu1 in performing the task but the1r role
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1s of minimal importance when they are not relevant to improved ’
performance. Such a suggestion must be qua]ified by the statement that
some situations at least seem to 1ncrease the: sa1ience of other featu‘vs;
even though they provide no aid to performance. “Such situations seem
to involve the case in which the’ redundancy of the attribute is
~exceptionally evident and in these cases confusion abounds.

-~

It seems, reasonable that, as in reading, sanects, when attempting
td.11nk up a response with a sing]e word, concentrate on the ‘gist’
or 1dea inherent in the stimulus item.- Phonetic att ributes appear
ancillary to this goal and need not come into p]dy unless they are
‘necessary for inter-item di;criminaticn or unless task_demands otherwise
encourage their use. The phonetic conditions in the present s tudy
increased the importance of this attribute by making attention td
phonetic features necessary for positive transfer. When phonetic -
_-features no longer.;ere relevant to positive transfer, they appeared to
1cSe their sa1ience As a result, little if any 1nterference was seen.
"It was apparent however, that when the phonetic attr1bute was empha51zed
attentiqn to and use of word meaning was affected: SubJects in' the P-S |
group, whére‘attention to and use of semantic information during second
and.thirdjlist 1earning could have provided positive trénsfer, did no
better then control groups where such transfer was not possible.
Therefdre, a}though word7meaning_may be the,preferred attribdte,‘hhen the_
phonetic dimension isAprimed.the semaritic dimension may lose its

potency.‘ Severa]‘other studies have demonstrated the impdrtance of

'type of proce551ng strategy, whether subject se]ected or exper1menter»~
se]ected Tu]ving s work (1973), for examp]e has alerted us to the

fact that an actua] 1dent1ca1' target word may not be recognized as

<
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such under certain conditions. This demonstration was achieved by
emphasizing a particular meaning of a word by presenting 1t with another
word which, in essence, biased its processing. Later, when that ‘same'
word was presented for recognition in a different context, subjects
failed to recognize it. Presumably, this result occurred becausg the
test item Qas not the same as the original in terms of the functional
code it generated at test. ‘

The research presented here has shown that phonetic similarity is
not always a persistent source of {nterferenée in learning. Even in
cases whére subjects were previousfy attending to and using phonétic
information to facilitate learning, this dimension did not produce

negative transfer in a subsequent re-pairing-paradign. In addition,

relevant semantic information did not improve the per¥kmance of subjects

previously primed to code phonetically. ;%;f

| Since sgveral.of the findings were unexpectéd,””' v:hestions can
be posed. One of the possible interpretations of these data suggested
that loss of a previously succeésfu],strategy produced the effects in
third 1ist performance. When that strategy no longer aided 1ea}ning,
subjects may have simply abandoned it and treated the new list as if it
were unrelated to previous lists. Such an intérpretation appears
reasonable and deserves further inQes%igation. If semantic processing
is}assumed to be preferred and more efficient, however, as suggested by
several theorists (e.g., Craik & Lockhart, 1972), then a question of
interest concerns the ease by which subjects could abandon that way of
procegsing words under conditions where it no longer fagilitated

performance. A negative transfer semantic group with some other

dimension relevant would determine whether semantic information can be

"
<



"ﬂ as eas11y~\1gnored' as phonet1c 1nformat1on appeared to be._

g b

"‘ff In conc]us1on p031t1ve transfer w1th semant1c s1m11ar1ty d1d not
3

Y

seem to be dlsrupted’by the presence 3f re-pa1r1ng in the phonet1c

dlmenSIOn. Phonetlc s1m11ar1ty produced fac111tat1on but 11tt1e S

s AlnterfErence regardTess of prev10us pr1m1ng cond1t1ons. When phonet1c

1fésproce551ng was encouraged however subjects fa11ed to use semant1c S
'#lﬁﬁalnformatlon when 1t became potentlaﬁly ﬁsefu] The 1ntra 11st 1nterference it
";h;effects; typlcally reported w1th phonet1c sam11ér1ty, were not found 1n 45
'b7iuf;the cond1t10ns of thlS study where 1nter~115t s1m11ar1ty was emp]oyed
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'APPENDIX B

" Instructions to Subjects

i This' exper1ment 1s part of a proaect concerned with pa1red
associate ]earn1ng We are 1nterested 1n how 1ong it takes peop]e
‘to 1earn ]1sts “of words pa1red w1th numbers
| You\are going to learn three dlfferent lists. EaChbljst you
]earn'is COmeSed of twe]ve different?common words Each word has a

number~from"one to twelve associated With it We want you to 1earn

. which of the twelve poss1b1e numbers goes with each word S -

For examp]e, 1f there was the word "baby" in the 11st you wou]d, .
be expected to 1earn what its number 1s _ If the correct-number for.-~
"baby" was “7", then you wou]d call out "7" when "baby" appeared

In front of you is a screen with a sma]] box 1n it. Onrthe ;A
vwlndow of this ‘box the: words are go1ng to be shown Each of the:

“\twelve words w111 appear one at a time on the’ screen However, the

o ,.numbers one to twe]ve that go w1th each word w111 not appear -You

wi11 have to guess for each word what the correct number is. 'vYou

)
K

must say your response out 1oud while the word is. st111 on the screen.

The word w111 stay on the screen for on]y a short period of t1me so-

Y

i

you must make your response qu1te qu1ck1y

After the word has appeared for th1s short tlme and you have
P-4

o made your guess, the screen w11] go blank agaln for on]y a short t1me

1

"Durlng tﬁ1s perlod you will flnd out 1f your answer was correct ‘ifd_;‘

‘the number you guessed was correct I w111 say - hyes"' If your answer

- was 1ncorrect I w111 say "no" You must try to remember th]S number LU

&y

| L R - n
’ because the same. word wlll come up aga1n Iater on. BT oo

R A%-Tsé_'_A
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After this blank period, another one of the twelve words will
appear on the‘screen.,.Again you muSt ca11‘out your answer for this
new word. Again the(word will disappear from the screen;mand‘I.wiTT
‘teTT you if you were. correct. | . ‘ | | ‘

This procedure w111 be contlnued until all twelve words have
appeared and you have guessed a number for each one. After all twelve
words have»appearedﬁand been tested, the screen wiTT go bTank and‘a
‘new tria] will begfn The tweTve words will again appear one at a
tlme for your\{esponses They w111 not appear in the same order as -
the tr1a1 before. ‘J' a

This procedure w111 be repeated over and over aga1n unt11 you--

have Tearned the correct answers for each word weTT enough, and then

. . the machlne will stop.

" Now a new 11st of twe]ve words will . be presented in exactTy the
'same way. as’ before ‘ Aga1n each word has assoc1ated with it a number
from one throUgh twe]ve, ahd'you must Tearn which'number how Qoes with
each word. ATtogether you w111 Tearn three 115ts/1n thTS way with . |
the same twelve- numbers\as the answers'. For example 1f on L1st 1 the
number "7" was,correctffor "baby",‘on the-secondchst the number e
f,goes with'afnew word. . / | |
Remember you wiT] never actually see the numbersbon the screen.
~You must guess each time a word appears unt1] you discover the correct

"answerw For exampTe, let us say the word "baby" appears for the.

: flrst tlme and you say "3"' If I say "no , the you know that "3

¢

1s wrong.. The next tlme the word "baby" appears ou wou]d try,another,

number

/

S 1t IS 1mportant that you make a response each t1me a word appears »

7 o ’ PN
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énxthe screén; before it disappears.7 Don‘t worry about mistakes.
Especia11y for the first few trials you are‘gojng to.betguessing SO you
won't be correct very often. The only way you can learn is to keep

guessing until you get it right.
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FOR P-SPR, P-PR AND P-S ONLY
BEFORE LIST 1 |
You will find it easier 1flyou concentrate on the ways the words
‘would sound if you pronounéed them. Try to conneéf the sound of-
‘ the word with its number.
BEFORE LIST 2 | | ~
[ told you to concentrate on the sbuhds of}thé words in the
previous Tist. Now you will see why. This next 1ist has 12
new erds which‘sound,like those in the first list. _for example
if.on List 1 one of the words was ‘THUNDER' and the correct
number was '8', on this Tiﬁt one of the.wordé might be
PLUNDER" and again the correct answer would be_‘8‘; ‘So each
~word in this list is similar in sound to one of the wofds from 
;the previdus list, and tﬁe number that goes with'each of these
isythe'same humber that went,with the similar word before:
So, a]i,you have to do when fhese}new words start appearing\is
to femember whicﬁ'nhmberfwenf with the one before thaf sounds
| thé,sam?, and call out this number..
BEFORE LIST.3
| Now you wi]]AIéarh a third list of 12 new words paired with'the
sahe tWe1ve numbers.. ifﬁﬁs‘time,just trycto dssociate each word
with its number. Remember to guess whéﬁ‘you-ére not ;ure. |
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FOR S-S AND S-SPR ONLY
BEFORE LIST 1
You will find it easier to ]earn‘thfs‘list if you concentrate
on the mean{ngs of the words. Try to connect the meaning of
each word with its'nhmber. |

FOLLOWING ABOVE BEFORE LIST 2

I told you before fhe first 1i{st to concentrate on the meanings

of the words. Now you will see Why. This next list has 12 new
words which are similar in meaning to those in the first list.
For examp]e\ff on List 1 one of the words was 'BABY' and the

correct number was ‘7%, on this 1ist one of the words might be

'INFANT', and ‘again the correct answer would be '7'., So eath

word on this list is similar to one of the words frdm the

prevfous 1T§t, qg& the number that goes with each of these is
the sahe‘humber that Qent,with the similar word before. So,
.ai1'you have to do when these new words start.appearing is to

remember which number went with phe one before that means

approximately the same thing, and call out this answer.

BEFORE LIST 3

/

Again, as before these 12 new words will be similar in meaning -

to the ones before, and again the numbers for each one are the

same as they were for the previous similar words.



- FOR U-PR AND U-U ONLY
BEFORE LIST 1 ”
ﬁemember to ‘pay attention to each word as it appears, and keep
| guessing until you get each one right. If you don't guess at
firét you won't be able to learn the list.

BEFORE LIST 2

Now'you will learn another 1i{st of 12 new wokds. The numbers
are the same as before. Again, in the beginning you wil¥Jhave
to gueés.

BEFORE LIST 3

Repeat above.



APPENDIX C

Analysis of Variance
s
4
Table |

Phonetic Conditions List 1'

Source df Mean Square . F __ _p

Anova Mean Total Errors
Cond 4 | 1603.86 0.55 ~.05
Within 95 T 2924.57

- Anova Mean Trials to Criterion

Cond 4 35.13 © 0.60  >.05
Within 95 58.77
»
o 2 ) MEAN MEAN  STANDARD® ERROR
L .)KﬂaﬂDITION » A B TOTAL A B

SRR 20

ﬁgPENDENT MEASURE: TRIALS TO CRITERION

329 25 30.7 2.0 2.7
wf '29.6  28.9 29.2 1.6 1.6
C 05 sz 2.3 1.9 3.4
[ETh 27.2  32.4 29.8 2.1 3.0
f gpr 2.0, 317 3.9 2.4 2.8
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3 Table2 . -
| thneﬁicebdndjtibns List2

s

‘59

_Source S _ '»_'dfi" Mean' Squareﬂ L F

Anova Mean Tota] Errors

L1sts (Cond) ‘l}_l'a’ 829.59 ‘.;' 1 25

PR : ) A :-\

: MCth»?‘ “w5?11”411_£21”“-28557 73 B < 04
'”-*ffTS(L;C);* n‘>f}90}ﬁf‘;}: 663 58

‘..'

>

.05,

A

ol

"ng,e :ff{f Anova Mean Tr1a]s to Cr1ter1on v
;.f-_L1sts (COnd) nxe_i 72 10 3 11
”'*Lﬁchd 1;’;” %14,,;"ﬁ" jM 430 56 18 58

S(L C) ;ﬂ90sffe__ 23, 17

‘N

<05
o

:ﬂ:}nL1sts (Cond)

Anova Mean Errors Tr1a1 ] - Tr1a1 3

1

o -
p 94 2 94

S(L c) nféo{f;ff‘& 20 76
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- thle 2 (conv') N

, MEAN‘ % ~s“'MEAN

.DEPENDENT MEASURE TRIALS 10 CRITERION R
pes 2. 6 80 w3 100
- 'P Pl"    '-]2 0‘,‘ ‘, 7‘9‘_3:-1 A ]‘5.; ‘ : ,

  P Spr _jfclf 10 2;§"ﬂ4'8 s

~N (323 (3]
(Yo
N
«w

5 7?;,5fU Pr jﬂ,;55:322 7 ’16 8 f*{\_? 07 24 04

DEPENDENT/MEASURE ERRORS ON TRIALS 1- 37'>_jjfﬁf

P s 3 G'f~jf12 2 9 4 ‘1;3 i)  1}
"”%JP Pr ?F Soun if 7.5 REE R B

”5éffP SPr . f];11 3 13;3‘7z;;,a»» ” i ‘
06

T N e

o N

"7?}U?Pr:7f?ff?f“f31;3«-ﬁ» 29;@;“;.{'2<- o1 m1a
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~Source .

¥

‘Phonetic Conditions List 3°

LY

CoLists
: ‘:_Cond ‘

Res1dua]  90_’ L 1915 55

Anova Mean Tota] Errors

:40:‘  S 3559 09" Lo1.86 0:33“‘

‘*7L1sts X Cond e . 47 089 0.47

usts .,

. 1»5“:-'

Anova Mean Tr1als to Crlter1on

";1‘,1J TR 0. 0 0.

oA ?f‘*{»'91—54551g:, 2. 41*-“wﬁ0Q06f:
:;L1sts X- Cond e ; “ _’ -  31 e :»;.3‘0?84 5‘1'6:50if

[
RS
+f .

‘Resldua1 %0 f_]?ﬁ37 99 ;1;Lv:f{;f

Foe ,

o - -
. ’
S . i

L1sts

Cond

o ;&’Res1dua1 | QOiyiifo;;ffr

v e e
Anova Mean ErrorS‘Tr1a1 ] - Tr1a1 3 :

Lists x Cond 4. f‘}i‘df'J ,f7 6 o 35 fffq;sof;‘ ,

;8 %

S R R [ N
";;;;1- ;4';1 :,ﬁ>*'1;96fa*;£ o 22 s




, T7p1e;3 (cont'd) \
.

/

62

‘

~CONDITION®

A

=

MEAN

~  MEAN

B

- TOTAL |

~ STANDARD
. A ’

ERR

B .

P-s
;"PéPr. s

- P-SPr
S
U

21.

21,5

24

17.

18.5

5 .
4

0

5

4 -

23
2020
186

oy
. DEPENDENT MEASURE: TRIALS TO CRITERION -
e | BRI

.19
21.
- 23,
8.
18,

ooy d o

‘1.5

1.6

2.6

' 1.6

,.].BA .

o o vils N

 DEPENDENT MEASURE:

{P.l“-SA,, .

Al

'”,P}th<7§,_"

T

‘Héd.

29,

) B I

9.

308
o8y
S0
aee

30.3

ERRORS ON, TRIALS'1-3 ~ -

. .30,
- 29.
30.

29,
29,

R R I |

‘ ,1;3' 7
0.8

.1

0.7
e

" o. o o
ERR=TEE-- T - A - I
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T

I

b

. Source: .

R

~ Table 4

N
/ . . kS

df - Mean Square L F

Semantic Conditions List 1

LW

\ :.  T
; qund:'

~

Ly

Y

. N
¥ 3

_Within . 76~ 2800.28°

N

. 1555.61

"Andéva Mean Total Errors

0.56 ¢

’;Ibnd il

Within

1]

~ Ariova Mean Trials t

’ e

T R S

»

0

y

\

Criterion -

T 89250 101
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S “Table‘s '

Semantic Conditions List 2

Source . df ' Mean Square - F

|

. ’\\ ' “ o ' .,_
Anova Mean Total Errors

Lists (Cond): 4~ 2216.73 = - 2.67

Cond . 3 - 24064.75  29.02
sL,C). 72 w916

.05
.01

PRA N

Lists'(Cond) 4

Cond . 3 408 1853 -

A8

S(L,e) 72 - 22.98

.Anova'ﬁeah_Tria]Swto‘Criterion.f;

62,82 - 2.74

.05 .
01

i

CosLey 2z Taas

. Anova MeanjErrdrs Trial 1 —‘Tria},3ll
CLists (Cond) 4 . 30.70 . .02~
| 116218 38.51

N

05
01
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«fgoNDITION

¢ ,v B ‘Ta‘ble‘,S‘f‘(cont‘d)

65

A B ;’fff‘j TOTAL

MEAN' A MEAN ~

-~ STANDARD ERROR |

A B

DEPENDﬂgyPEASURE {aTRIALS 10 CRITERION
S-$pr 9.1 2.5 10.8
s 1.5 . 13.2 . 12.4

U 197 8T 19.2 |

Cu-Pr 22.7’ Cles 197

a

DEPENDENT MEASURE ERRORS ON TRIALS 1-3

CSSPr . 13.00 16.9  15.0 -~
S5 8.2 - 18.7 185

U 300 282 . 2940
U-Pr 313 200 l30 1

2.6 2.5




Source

Table's

Semantic Conditioﬁ§ List 3

df JMeqn¢SqUare' i F

.
//- 66

.

Lists

> Cond

Lists x Cond

' Residual

"~ Anova Mean Total Errors
1 et \2?33
3 46133.88 - 66.57

LY

3 . 209.65  0.43

72t 692,97

Lists .

. Cond -
Lists“x’CondW%»

Residual

J

AnOvé’Mean'Tria1s to
17605 i
T3 952,23 52.40

.

3 1468 0.8

7 sar

. 0.04

. 0.00

0.49

v

Lists . -

*Cénd. 

Lists x Cond-

Residual

ST "AnovavMean Errors Trial 1, - Trial 3

1 14045 . 115

3 3744.82 . 297.37 .

3 0 1875 149
72 . 12.89

o
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Table 6 (cont'd)

R

MEAN MEAN _STANDARD ERROR

B TOTAL A . B

CONDITION. A

DEPENDENT MEASURE:: TRIALS TO CRITERION |
S-SPr 4.7 83 65 .0 1.2
0.8

2.0

ss - 63 7.2 68 . 1.
Ul 17.0 ,° 202 . 186 1.

® o o <~

uPr . 185 186 186 - 1.8 1.0

- DEPENDENT MEASURE: ERRORS ON TRIALS 1 - 3 \
| | i 1.6

ssPr 3.0, 80 5.6 2
5.5 &1 75 58 12 1.3
_u-b,." 9.2 29.6 294 0.7 0.8
S uer 284 303 . 294 09

‘10



