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Abstract

s The effect o/7phonem1c s1m11arity onrfemant1c encoding of
_common words was exam1ned using a pa1red assoc1ate transfer des1gn
It was hypothes1zed that in an A'-Br 115t with the st1mu1us terms
phonem1ca11y s1m11ar to those in the previous Tist Ss who were pre-

viously primed to attend only to meaning would suffer phonem1c in-
\Aterference on]y if they were unab]e to ignore the phonem1c attr1butes
" of words or avo1d act1vat1ng the phonem1c code. Subsects Tearned
" three 11sts ~One group- was encouraged to attend on]y to meanlng by
* ’mak1ng the second 11st st1mu]1 synonomous to and _paired with 1dent-;“
8"1ca] responses as those 1n the first list. - Another group was pr1med

to attend to the phonem1c attribute’in an ident1ca1~manner

Vool

A TIn Exper1ment I, semantic pr1m1ng was'evident Thj 'TV prer_ﬁg

\\ >

formance of thys group reflected no negat1ve transfer due to phonem1cf.§e.*"r

£

-’s1m11ar1ty in the 1n1t1a1 performance measures An ana]ys1s of in—'-?w‘
trusion errors however found abundant 1ntrus1ons due to phonem!c '
;“vconfus1ons in the semantlcally primed group. The phonemica]ly primed'
| group demonstrated marked positive transfer on: the second 11strand
showed negat1ve transfer on the third repaired Tist Experiment II
"hwas de51gned to further 1nvest1gate these effects This experiment
part1a]1y replncated the f1r>t exper1ment with some mod1f1cat1ons in
’des1gn Senant1c priming was not as effertlve in th1s experlment as
in Exper1ment I. The semant1ca1]y primed group however demonstrated
' re]1ab1e interference in third Tlst performance The resu1ts were
d1scussed in terms of the 1nab1]1ty of Ss to se1ective]y code semantic

f'attr1butes of words when s1m11ar1ty in the phonemic dlmension is present.

:iv .
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ljntroduction’

The purpose of this research was to investigate the function

-of the phonemic attrib/te in paired assoc1ate learning of common’

words More specifically, the problem was to determine if encoding.-
of this attribute is a necessary condition for l%arning of these
kinds of materials, even when it's activaéﬁon .may produce interfer-
ence. Common words‘are semantically rich or hithy meanfngful and

thus, would seem to be easily encoded Since the semantic attribute

should provide enough infonnatibn tq usefully distinguish betweeQ‘

' différent items The phonemic attribute with these kinds of mat-
. erials would seem to provide redundant . information in the case where
' the items are’ semantically dissimilar. Assuming that selective

- Coding of attributes occurs, it folﬂows that when semantically dis- :

similar words are. stimuli, phonemic Similarity should logically not

interfere with semantic encoﬂing and thus learning However it

~ appears that phonemic information is not iqnored and 1ndeed does

disrupt performance in many cases, even wheh common words provide

the learning materials.

attributes.r\The critical question
onemic attribute is necessarily

involved in any l@hrning situation or alternatively, whether it's

'activation can be prevented by Ss when it is not- viable. If attend-

ing only to\%hg meaning of stimuli provides efficient discrimination

and ease of learning and if Ss are indeed attending only to meaning,. ~

. : . (‘ .
. . _ ‘ -
. i : . . N -
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.can they continue to do so when possible interference due to pho-
néﬁﬁc similarity, is introduced. If phonemic proceSSing occurs

even in the event of a proven successfu] and available semantic

4

. code phonemic 51miiar1ty'shou]d produce 1nterference By provid-

{ng a strong set for Ss to code semanticaiiy and then introducing

possib]e phonemi ¢ interference the obligatory nature of the pho- '

- ’nemic code ‘should come to 1ight Phonemic Simiiarity effects have

been demonstrated in several iearning situations Since this re-

"search is primarily concerned with, the function of the phonemic

- attridute in interference a rev1ew of what is known “about its

effects in memory will be prov1ded A brief discu551on of the theo-
\

‘, retica] exp]anations for interferenceaeffects will be presented in

~ the: fo]]ow1ng section The de51gn .used in this research and its
>

.parameters w1]1 be: expiained followed by a d]SCUSSion of the ra- -

tionale of the present 1nvestigation T .7 o

»

» Phonemic 51mi1arity . Shulman (1971) has exten51veiy rev1ewed

.
the literature inVestighting sgmilarity effects in memory and thus,

on]y a brief discuss1on 1is presented here4+ g
_ The detrimental effect .of phonemic and: acoustic s1m11 1ty on

performance has been demonstrated in severa] Short TermkMe ry (STM)

studies (Hickeigren 1966 Conrad, 1959; Hintzman, 1965 1967)

This effect ds typically shown by the confu51on errors .Ss' tend to
make in these situations, Ss tend to confuse those items which are
simllar in sound and v1sua1 appearance gf‘s’fnce these effects appear )
to be greater with shOrt retention inter a s, this ev1dence has been

1nterpreted to suggest that process1ng in STM is phonemic while

'
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¥ mnterpretat1on has 1ed to studies a tempting to demons. te:seman};
’ t1c effects in STM parad1gms A]though most of these studies'have
* found a'relatively smaI]‘Effect (Conrad, ]965 Badde]eya 1966), a
__study by Schwart%f(1966) prov1ded§§ome dence for the,1nf1uence

' of conceptuzl/slmllar1ty in STM. Since there seems to be soméirea-
© son to accept the possible. inf1uence of“semantic simi]arity in STM

the sa11ence of phonem1c s1m11arityv1n LT™ would further aid in re-

L solv1ng the STM—LTM d1st1nct1on Phonemnc effects in de]ayeﬂ reca]]
‘ have been 1nves jgated by Badde]gy (]988) within the framework of
h*-. ‘Tzhe Peterson—Peterson parad1gm Forgetttng rates for phdhem1ca]1y gf

. ’ j\ngvlar and dfss1m1]ar words, were compared Shorter IISts were

uéed for the exper1méhta] cond1t}pn in: order to control for the
'/ | detr1menta1 effects of phonemic s1m11ar1ty on immediat call | \
ForgettIng rates were egugl but the. d1fference in list length pre-

pc]udes an adequate assessment of the resu]ts A more. useful method

; - .was’ app]1ed by Bregman (1968) to 1nvest1age forgetting rates for A.f

‘words w1th mhyme graphlc or conceptual cues. After presentatiop
L of str1ngs of words a probe was presehted con51st1ng of one of
) E —
these cues. Reca]] at retention inter -als of three to- 288 sécor(ds
found similar rates of forgettIng for cil of these cues. Thus,
_‘phonemlcally related probes #ere as effective as’ conceptua1 and

?;‘_ graphi 0 4.8 minutes, prov1d1ng strong evidence for ‘the in-

f1uence of phonemic similarity in LTM. 'it'appéars then, that the

Just1f1cat1on for cons1der1ng LTH and STH to be complete]y 1nde-

S pendent is not yet c]ear. ‘Whether this distinction is a necessary L

/

-

1
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&
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one ‘is a’ question sti11 to be resoived @hu]man (1911) to: this ‘
same point proposed an a]ternative to the STM LTM expianation of .’:
Simiiarity effects He suggested encodnng and rehearsalftd-be/.‘
time- dependent processes Which may be time shared and traded off

with dne another Assuming rehearsa] ‘to be a usefu1 means of

‘11

) maximizing retention and phonemic encoding to be achieved more f

- rapid]y than semantic encoding, it wouid seem c]ear that the use.
Q) ' A \ ’
of phonemic encoding w111 be a usefui means of maXimiZing rehearsa]

&

« and thus, retention v, Furthermore Shu]man proposed encoding of
semantic gttributgs to be’ a“?:hctigg of the task denands Hence, i »
C whenever semantic encoding is not demanded encoding w111 be pho— 5

nemic, resuiting in greater rehearsa] time and thus, superior ‘pér-

\ . J
_ N .
formance; _ . - :

t

0 Phonemic similarity has aiso been studieg uSing paired-
associate techniques Bruce and Murdock (1968) found proactive
if\ ‘, (that\due to preVious 1earning) but not retroactive (that due to
| z subsequent learning) interference due to phonemic Similarity ~Most
~ of the research studying phonemic effects ih LM used words as stim-
' ulus and/or response materiaTs This practice maximizes the oppor~ -

tunity for semantic encoding and %hus, perhaps def]ates the effect

R

of phonemic SimiIarity For example Brucgﬂgudxﬁrowley (1969) “S‘"gfs,i* o

. semantical]y unre]ated word pairs at recall intervals of 10 minutes,
24 hours and one week, found no effect of phonemic Simiiarity in

: perfonmance These same. (n;\stigators however, did obtain a. Sig- |

nificant faci]itative effect of phonemic Similarity in a later |

- study ?kruce and Crowley, 197Q). ,Free recall of sets of four
e {é?_ : | : i _ o

e
2 2
e

By
< e



phonemically or semantical]y re]ated words foilowed a dig&ractor
task. The phonemicaiiy re]ated words re better reca]]ed than the

unrelated words but more poor]y recalled _than the semantica]iy re-
\.

. lated sets, suggesting that the -phonemic attribute ‘may be used by
Ss in LTM but it is not as efficient as the semantic one.
y . ~ The spec1fic conditions in which each attribute becomes effec-
tive have yet to be determined ‘In some cases, the learning task -
:;itself may affect to which attributes S attends The particu]ar
stimu]us materials and the“blaSES attitudes and preconceptions of
the S may we]] be an integral part of the coding process Adams,
Thorsheim and McIntyre (]969)\provided ev1dence that S may even have

| conscious contro] over his encoding strategies to some degree.

' Phonemic 51m11ar1ty of nonsense items produced a detrimenta] effect .

on their recall at delayed r tention interva]s. This effect then

disappeared when 1nstructions to find natura] language mediators

a

were/given : It seems, then that encoding stnategies may be con-

troIAed by several varying factors o L 'f

€

o

‘\-.

Aithough Bruce and Crow]ey1s (1970) study appeared to demon- :

strate that phonemic infonmation may aid in de]ayed reca]i resu]ts

to—the contrary are aiso ev1dent tn the literature. Hickens Ory .
and Graf (]970) reported a series of six experiments dealing with

;semantic and phonemic Similarity in LTM Their resuits indicated

that both semantic and phonemic attributes of words are encoded in( ,.

~LTM but these two dimensions do not function in jthe same way in
| ftransfer. Hhiie semantic encoding Ted to both*ézsitiﬁg and negative

"transfer effects, phonemic encoding produced negative but not

Y ! . < . : S . ’ ]',

N
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positive transfer effects. In other words phonemic 1nfbrmat1on is
operat1ve 1n that it d1srupts performance 1n an: 1nterference situa -
“tion. However; it does not serve to fac111tate ]earn1ng 1n§3 posi-
gv . tive transfer paradigm. Th1s resu]t suggests that not only can Ss
,-. - 'f_ignot use the phonemic attribute to a1d in long tenn 1earn1ng but in
. l'addition, they cannot avoid it when it serves to 1nterfere 1n learn-,
i:w :1ng. In .some cases however, it seems that Ss can avo1d the d1srup-

tive effects of phonemic sim11ar1ty in de]ayed reca]] (e g., Brucé
S and Crowlc/, 969). Adams et al. (1969) work in this are found

v

’ that interference may be reduced if Ss are 1nstruct§d tofuse a cer- L

ta1n strateqy when 1earn1ng/;he 1ist Thus, the \nature ofdthe .

~
~

, ca%l seems usual]y t/}be d1srupt1ve but in certa1n cases th1s inter-
. ’rerence may be avoiged=n ' | |

Phonem1c and s f ntlc s1m11ar1ty appear to be 1nterfer1ng

faétors in sevéral memory tasks SubJects seem to use the phonem1c"
,'attribute, whether it ‘be acoustic art1cu]atory, forma1 or other,
for encoding 1n }he STM situation s1nce pnﬁnemlc process1ng occurs
vquite rapidly Semantlc cues are more 11ke]y to be effect1ve with-
) RO

longer retent1on 1nterva1s and encoding 1n th1s dlmenslon may*requ1re

more t1me to become estab11shed Nh\]e semantIc encoding appears to

\. ¢f‘:§§@phoéémic attribute is sti]] not c1e§“\’“its funetﬁon in defayed re-,‘

.

“be dominant in LTM phonemic simi]arity may we]] 1nterfere with this i

process, a]though the phonemic attribute itse]f does not usual]y

provide much aid when 1t is a potent1a1]y useful cue for reca]]

f*':’_,. - to similarity occurs - and. how 1t 1s reduced in order for S to master

X .. 3 ?\i
s - s _ - ¢M .

Interference and 1nterference reduction _ Why 1nterference due



LT . ot ) ) . ] . "’-. \
.learning materialc i< a critical question in thé area of encoding

‘in~memory P ew of- the classical and contenporary views
of this phenOijun 1s p: esented here , ‘

, The term interference has been used to describe and exp]ain
why performance decrements result fr:m learning other tasks or mat L'
“erials. C1a551c interference theory emp]oyed the conceptbof respo)se
;competition to explain interference effects If an‘gssociation
exists between stimu]us 'A' and response 'B', the ]earning of 2 .new

L \ ,
. assocation '‘A-C', will interfere with the prior association at re-

call, since the responses” 'B' and 'C' wi]l compete with each other
when 'A' is presented\(QcGeoch 1942) This 1n brief, is response
competition Since thén;}the response competition theory has been Tt
modifled to inc]ud;/the concepts of unlearning ahd spontaneous re-,
covery. but %&sentially, the hypothesis remains the same. Gibs :
(]940) provided another v1ew of interference effects W]th her notion
of stiuu]us generalization Similar stimu]i were seen to be gener-’
lized in early ]earning, such that simi]ar stimuli may evoke each
~ others responses. correct responding was seen to occur when Ss were ffr
.able, through differential reinforcement to differentiate between
‘_1k,”5t1m“]‘- Traditional" response competition theory howev r, concep-
 tualized Iearning to occur as incorrect: assoc1ations were weakened.
- \\7End thus, forgotten through non- reinforcement This view differed
rom Gibson in that her theory did not assume incorrect responses'
to be forgotten but rather that stimuli became more differentiated ;J/
or discrimihable throuah reinforcement of correct respons This : |
. notion of stimulus generalization was eilab rated:on by seve:a]

—c



investigators (Underwood, 1{64 Runquist 1972), wm the intro-
duction of the concept of the coding response + The coding gesponse
,‘Pis not, considered to be the actual encoding itself, but rather the /
way S encodes a particular stimulus. Code confusion or errors in ﬂ
encoding was employed by Runquist to explain 1nterference due to L
silﬁlardty.' The distinction between response competition used in
\associative mode]s and code confu51on is seen in the site of the
“' actual interference Response competition assumes that a stimu]us -
is associated or linked with more than one response  With tode con-
fusion however. the assdc1ations are. not confused but rather, the
actual encoding responses are responsib]e for interference .In
: ‘other words S encodes the ‘A’ stimulus as if it were 'C' and thus
presentation of either 'A"or 'cn stinu]i may expke the same re- %.
'sponse; that associated with~'C' The existence of these two kinds
.;of interference assoc1ative and code confu51on has been supponted
”in severa] studies (RUNQUﬂSt 1973). |

")Two kinds of mechanisms appear to operate to produce 1nter- '

ference in learning An associative process serves to confuse assoc-

iations between stimuli and responses The concept of response com-
petition is emp]oyed to exp]ain this kind of 1nterference Responses
are seen to compete with each other whgg_thg/stimulus is presented |
’for recall. This kind of interff?ence is presumed to be reducedlby
vdifferential reinforcement of co rect responses and non- reinforce nt ¥

of incorrect responses such that the incorrect assoc1at10ns&beco

weakened The second mechanism that of the encoding response, :iy

result in decreased performance if dup]icate or incorrect encodings

/w- \ .//



;of the stimuli occur dur1ng leatndng or reca]] of the response.

ference In other words S must ]earn to establish discriminative

\ ncodes to learn the materia] - When nonsense or unpronouncable stimuliv

\

Gibsoh s theory of differentiation of stimu]i through reinforcement

of correct responses has prov1ded the mechanism for reduction of

'interference due to code confu51on. When simiiarity 1s present S

must somehow differentiate between stimu]i in order to reduce inter~ :

3

serve as ]earning materials, it is genera]]y agreed that discrimina-

,"tive coding is based on letter se]ection (Runquist 1970; Postman

and Greeanoom, 1967). Hhen the structure of the list becomes com-

‘ plex and thus, selection is more difficu]t interference w111 increase

"(Runquist, 1970; 1971) ‘Although 1ess research has been concerned

with meaningful materia]s such as words, it is usua]]y thouqht that

discriminative coding will be based on meaning (Runquist ]970 1971)

__,..._,

_Discriminative .coding then assumes that the estab]ishment of a stab]e
vand discriminative code is the necessary condition for learnina This
;, is accomplished by 1ocat1ng some aspect of the stimu]us which will
~usefully distingu1sh it from all others in the list Martin (1968) -
‘deve%oped this- notion further by suggesting that once a code has ,

been estabiished S may furthermore switch encodings if the previous

code no Tonger prov1des discrimination among stimuli . He proposed

~ that S may encode different aspects of the stimu]us term as func~,

o tiona] cues for response reca]] depending upon the demands of the

task For eXample if S estab]ished a useful and discriminative

cade for a stimulus during an ear]ier part of the task and later '\




well

" to us

Ri

..........

SR | | 10

a. new code by using a different attribute of that stimulus. - In

'other woﬁhs S may recode a st1mu1us in order to avoid 1nterference o
’which may resu]t from it s previous encod1ng Williams and Under-

- wood (1970) lnvesti ted- Martln S recod1ng theory, emp]oy1ng a
%

transfer paradigm to. man1pu]ate funct1ona1 encodings. They found
transfer to be uninf]uenced by their manipu]at1ons Th1s lack of
support for recoding has been further substant1ated by Goggin and
Martin (1970) who dlscovered that not only is 1t not a natura1 re- ;\

. sponse in an interference condition for’'S to recode as Mart1n sug-

gested, but rather S prefers, to retain ‘the a]ready estab]1shed func-

: tional cue. Carlson (1972) in an effort to force stimu]us recod1ng '
of words a]ong a semant1c d1mens1on by mak1ng ea311y ava1]ab1e the

v potentia] alternate code, fOund Ss were simp]y unable to do this

It was concluded that in most cases, recod1ng is a difficu]t 1f not
1

1

imposs ble feat for S to perform. It appears then that the f]ex- o "\~
1b1]it of encodlng that has been attributed to human learners may
_ot«exist SubJect§ when faced with 1nterference may cont1nue

the orlg1na1 code rather than attempt to. switch to a more

viabJe code. Perhaps recod1ng a stlmu]us wh1ch prev1ous]y was sat- ‘-

 isf. ctorally encoded may well .be more difficult and 1nterfere fl

severe]y in learn1ng than does exper1menter 1nduced 1nterference

.argggn (]972) suggested just this by pointing out that us1ng the -

&

~ same functional stimu]us fpr both llsts may not in genera]. lnterfere

re with second list ]earn1n93than would. a search for a dlfferent
set of functional stimuli. '. | .

It seems then the first step 1n ]earning is to establish a



useful and discriminative code for each jtem in the to-be- learned
Hst. With nonsense or unpronuncab]e stimuii. S may achieve this
by selecting an unique ]etter of each stimu]us for response recail
when similarity between stimuli -is present.- Thus, in this case a
strategy is empioyed by the learner. With meaningfu] words as |
stimu]i letter se]ection seems to be a difficu]t strategy since
'51» words are assumed to be encoded as’ entire units such that the mean- -
ing of each is processed Why phonemic similarity between words
then, shou]d serve to interfere in 1earning, is not ciear Any se-
mantic code shou]d logicaiiy e]iminate interference if amp]e time is‘
provided for its estab]ishment Since phonemic simi]arity ‘does
however, disrupt iearning of these kinds of materials, it may be
i that the phonemic attribute must be attended to and processed even M
Yoo when it provides unnecessary interference (e.q., Runquist, 1971
",} . Nelson and Brooks, 1973). ' The present investigation was concerned
with this pOSSible obligatory nature’ of phonemic encoding with mean-
ingfu] materials. The transfer paradigm was se]ected for the study
of this problem. This technique was chosen because it provides an
| effective means of manipu]ating simi]arity variables and an. effective
‘means of attempting to manipu]ate encoding strategies Since the
transfer paradigm is comp]ex a brief review of the Taws and postu-

iates of transfer is presented in the. fo]]owing section

| Transfer of training. Transfer of training is defined as the
inf1uence of previous experience on current performance. Bruce
(1933), one of the pioneers ih this area found that ]earning to

make 2 new. response to an o]d stUpn]us resu]ted in a negative or
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inhibitory effect on learning. This paradigm is denoted A-B A- é
where Lne first and ‘second letters of the respective pairs refer to

6\

nomina] stimulus and response He discovered a marked faCiiitation

'or‘ﬁositive effect when Tearning to make an o]d response to a new -

- stimulus, A-B C B, and siight facilitation in a contro] group which

' manipuiations on performance. -

learned both new responses and stimuii, A<B, C-D. - Osgood (1949)
elaborated on Bruce S findings and presented severa] propositions
about the nature d} transfer He suggested that (]) fac111tation in
Tearning increases as simiTarity between stimu’i increases when re-
sponses are identical (2) interference decreases as Similarity
between responses ‘jricreases when stimuii are identical, and (3)
interference increases as Simiiarity between stimuli increases when
stimuli and responses are varied simu]taneous]y Osgood then gen-

&
era]ized Bruce's (1933) findings to 1nc]ude the situation of s\ .-

/larity between stimu]i or responses. Osgood further postuiated a

\:transfer surface or model which predicted the effects of Similarity

~

There are severa] paradigms used in transfer experiments
The transfer technique\aliows manipuiation of both response similar-

ity and stimuius Simiiarity Some of the most typicai paradigms

' used inciude the/facilitative A B A hﬁﬁand the disruptive A-B,

Al -Br models. The former uses identical reSponses and Similar stimu]i

which results in positive transfer from the first to the second list
(Uehling and Underwood. 1972) The interference paradigm where
stimuii are similar and responses are identical but repaired on the °

second iist produces marked negative effects, since the formerly



correct responses are still present but they are no. longer appro-

priately paired. In this case, what was learned . on the first list ‘

A

serves to interfere with learning of the second Tist. Thzga/if S
attempts to use any of the information aboutvstimulus4res onse

pairings of the first list, on second list learning, performance

will be hindered This paradigm then, provides an effective means

of studying how S encoded stimuli on the first Tist. - Performance on

‘;the second list may give direct evidence of this, if the encoding

strategy itself is transferred from the first list In this way '

then, the actual encodings employed in the first list may be dis- -

covered.

Statement of problem. It as clear then that S may use dif-‘.

ferent strategies or encodings in order to master learning in many
situations When faced with unpronouncable trigrams for example,‘
S may select a letter from the stimulus and- attempt to link it with
the response Lists consisting of highly meaningful materials how-

ever, do not lend themselves to this kind of selective processing

o ,,since the stimulus is presumably coded as a meaningful and inte-

grated unit. It seems safe to assume that when materials such as
connnn words act as stimuli S attends to their semantic attributes
such that the meaning of the word is processed or encoded. If sel-

ective encoding of semantic attributes occurs similarity in any

- dimension but semantic, should not affect learning When stimulus

similarity is phonemtc for example, any semantic code should

eliminate interference The literature however has shown this

not to be the case. Several theorists have attempted to explain )
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the persistence of phonemic»interference with meaningful materials,

but the reasons for this persistence’are sti]] not. ciear o _ d
The nature of encod1ng and the effects of similarity in memory h.

}continue to be prob]ems of cr1t1ca] relevance in the area of learn- |

ing and memory It appears that semantic encod1ng does not neces- S

- sarily cause phonem1c 1nformat1on to be ignored. One critical ques-

” tion is whether S can ‘avoid activating certain codes when they inter- :

fere with learning The research reported here was concerned with

| this.qUestion Paired-associate lists were des1gned in such a way

as to encourage a particu]ar encoding strategy on the part of S A

5transfer paradigm was employed One group was encouraged to codi,on »

the semantic\attrIbute by learning two lists in, which synonyms toLthe

stimuli in the first. list were used fo; second list 1earn1no with

1dent1ca1 responses Another. group wés encourafed’to\cbde on the -
phonemic attribute by using rhymes to the stimuTi in the flrst list )

for §econd list 1earning Both groups then learned a third 1ist

which had st1muli which rhymed wlth those 1in ‘the. second 11st but .

the responses were paired innappropriate]q to the rhymes. Th1s

creates an A-B, A -Br lnterference mode] \?he semantica]]y primed o

_group shou]d suffer _interference however, on]y if 1t is unab]e to

avoid actlvating the phonemic code. If in fact, th1s group cou]d ;
: continue to. use. the semantic attr1butes in learning the th1rd 11st
the phonemic simi]arity would not be expected to _produce any decre-v
ments in learning. If however, the. phonemic attr1bu}e is an ob11-
: gatory one, the semantica]]y primed group would be expected to suffe :

“less 1nterference than the phonemically primed group but about as

. ) . .
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ﬂ#ch interference as a contro] group which had not been primed. It
' shou]d be noted here that in the present research phonemic simi]ar—
1ty is confounded to some degree w1th fonnal s1m11ar1ty, and thus
conc]usxons about the phonem1c attribute, are restricted to also in-
clude the possible effect of the presence ‘of formal cues This con-
foqnd1ng was not cons1dered to be cr1t1ca1 since the primary interest
' here, is whether Ss are ab]e to avoid 1nterfer1ng attributes and use
on]y semant1c cues 1n encod1ng | ‘ |
In Exp. I, Ss. ]earned three 11sts. SubJects in one cond1t10n

~were set to code semantlcally by mak1ng meaning a re]evant way of

learning the second list. The A-B, A' B a faci]itative mode] where.
. Ss learn to make the same response to a similar stimu]us was used,
~ with synonyms comprlsing the stimu]us mater1als A second group was
.treated in the same way with phonem1c 1nfonnation the viab]e attri-
bute; rhym1ng st1muli paired with 1dent1cal responses Both groups..
had a phonemica]]y similar but repa1red third list A-B, A -Br, 1nter-_
ference mode] Two control groups werle used to evaluate positive and
}-negat1ve transfer Both the . semantloally pr1med and the phonem1ca11y
.'sprlmed groups were expected to. show fac1]1tat1on in second ]15t Tearn-
dh]ngauhen compared to a contro] group which ]earned an unreTated secondvv
’list "The phonemica]1y pr1med group was expected to show phonemic
1nterference effects on the repa1red third list when compared to a
group wh1ch lTearned an unre]ated th}rd list. Expectatigns for the
ia semanttgally primed group conformed to one of two hypotheses (1)
interference 1f phonemic encoding was activated or (2) no interferencef
»1f Ss were able to continue to use the semantic code on third: 115t |

learning

. : i N S -



Experiment I

3

Hethisd.

~ .
b

Design and materiaTs?{”QuEQ%cts were required to 1earn to

vh'press one of six buttons arranged in a linear array- when one of
six two- sy]]ab]e adjectives was presented onjé visual disp]ay. '
'Each S performed this task with three sets of six stimuli se]eéted
-‘and assigned to response buttons to fit one of four conditions. \v/
' The fbur groups are defined as fol]ows- SEMANTIC A B A -B,
A“48r~ where A and A' -are related semantica]]y and A' and A" are
related phonemica]]y PHONEMIC A-B A -B, A" Br where A, A' and A“
| are related phonemically: PHONEMIC CONTROL c- B, A-B, A'-Br, where
A and A' are related phonemica]]y SEMANTIC CONTROL A-B, A' -B c-
B; “uhere A and A' are semantically re]ated The four experimehfal
paradigms are illustrated in Figure 1 for c]arification (see lists
_ in Appendix A) For a]] conditions the third ]15t was identical. )
The .SEMANTIC, PHONEMIC and PHONEMIC CONTROL/g—7ups used identicaT
- second: ]ists where phonemic simi]arity was high with respect to the
repaired third list e.q., List 2 - CRAZY L1St 3 - LAZY repaired.
‘The SE -NTIC -and SEMANTIC CONTROL groups ]earned a f}rst list in.

‘which each stimulus had a semantically related counter part in List-- '

“Zse g., List 1 - IN List 2 - CRAZY These pairs were taken
'»fro- Hilgard (IQSI)Sf:j\had an average 51mi]arity rating of 85,
' ﬁThe PHON§MIC condition used first list stimuli which were phonemi—
:.cally simi]ar to both the second and the repaired third list items

16
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~£xperfmentgl Paradigm for'Experiment I

- Figure 1 .
&

1,
&

© List 14p List 2 - List 2 to List 3

SEMANTIC

'PHONEMIC

PHONEMIC CONTROL -

SEMANTIC CONTROL

S
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X PR

S | x
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repaired réépgg§gs;
unrelated'stimuT{.f
semantically related stimuli

phonemically related stimuli
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e.qg., Li\; 1. HAZY L15€ 2 SCRAZY; List 3 - LAZY repa1red In
.-the PHONEMIC CONTROL condition, an unre]ated or X 11st was 1earned ‘
first and in the SEMANTIC CONTROL group, an unre]aé%d bist was |
learned last. - ' 4 _
Tngditiona]]y an A*B;~t-B‘or in this case an A-B, CQB, E-F
paradigm'is used to provide'the base1ineitor transfer. However ‘the
interest here 11es in the relat1ve effects in transfer of varylng
‘simi]arity and not 1nrthe amount of transfer as such. . Thus, the -

designs employed would seem to be appropriate with respect to the’

-

areas of 1nterest

N

Apparatus and procedure. SubJects were seated 1n a booth

v

'with1n which was a s1oping response pane] conta1n1ng the six but- :

=~ tons _ Directly above.each button was afsmall light. Located on

adjectiv rwere presented. A system of relays%controlled_by"a

punched.pa er drive‘select3d stim1i in a randém fashion. A cam
3dr1ven “a synchronous motor controlled presentat1on rate. 0ut- ,
side the booth hidden from S, was another pane] containing two
-linear arrays of 11ghts one array dep1cted the disp]ayed stimu]us
and the other depicted the Ss response. Subjects were run s1ng]y '
,wjth E recording. responses on prepared data sheets . | T
| AN learning was by the study- test method at a 2 sec rate
Bne 2 sec blank: separated the study and test sequences Ten orders
of . presentation were used. |

'»Subjects were run; X riterton of 2 perfect tr1als 1n a row

' and at least 5 tria]s on all 11sts After the data co]]ection was’

b

~



completed, it was found thatiSs reaching criterion prior to 5

trials on LlSt l was not differential between groups. Approxi-: "*
mately one- half minute separated the lists Subjects were issued ..
standard Paired Associate 1nstructions modified for the task No

. _information concerning, relationships between lists was provided

~

Sub:ects. SubJects were 80 1ntroductory psychology students
whovpart1c1pated as an option for course credit.. Subjects were
a551gned to conditions as they appeared in the laboratory, according
to a scheme which randomized order of conditiofis within blocks con-
taining each condition once. |

A

Results

"The data were initially analyzed using One Hay Analyses of ‘y
Variance of each list and wall be discussed separatelyf Mean number
of errors was the primary performance measure. Several secondary
: v\measures were taken and are reported when app opriate These secon; o
dary measures were mean- errors to first cogpeét mean trials to
criterion and mean errors on Trials 1 and 2 The results of all

of these measures are presented in Table l - The complete Analyse?_

B of Variance are presented in Appendix C

Analyses of L;st 1. performance. No difference in first list

, ¥
‘rperformance were obtained in any of the perfonmance measures with

_the largest E(3, 76) = 2 61, p> 05 fer mean errors on the first
two trials. . R '

Analyses of List 2 perfonmance All measures shgwed signifi- -
.f‘cantly different performance between groups with F(3,76) = 4. l7 p <

<0l for mean errors. Specific comparisons with the PC group were -

A
}

. 9
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SR . Table 1l -
/‘ A . v -

" Results for Experiment I

e

" _Cond List 1 List2 °  List 3

4J’ sC 17.95 6.15 7.70
Mean Errors: < s ® 3350 6.0 7.70
CtoCriterfon  PC 2165 195  9.60

I —

P 730 S35 12,30

o sc 6.75 350  4.90
Mean Errors s 83 405 ./ 530
on Trials 1 & .2 PC 7.10 4.75 530

Y P 545 185 - 6.5

) .

) s 770 . 305 ¢ 3.9
~Mean Trials s - 6.5 370 3757
to Criterion . PC 905 530 5.0

s

2

P 75 220 55’

e 8.95 7 ,x 3.05 480
| neAn_Errorsvto s . 5.35 _,ai;o S 5.25
First Correct 770 Lyss .95

| e 935 . g;lél"‘. s,

7
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,made to assess transfer effects. Dunnetts Test found the P group
(p < 05) and the SC group (p ﬁP .05) demonstrating superior perfor-*\:
mance on this Tist. The S groups approached significant facilitatioij

s

(p < lO) Thus expectations.concerning facil;tation were supported
- in the P and sC groups and to some dfYyree in the S conditTOn The

'S and SC groups were 1dentical in principle and thus, the greate:
faCilitation seen in the gc group must be attributed to list dif- |
ferences | ) . ™
‘\* Analyseshof List 3 performance List 3'performance was Slg-

-nificantly different bétween groups w1th‘F(3 76) = 2. 89 P < 05
~ for mean errors Spec1fic comparisons with the SC qQroup were made‘_ | ':/I-
to assess interference effects. Dunnetts Test found the P group . per-

‘forming poorest on most measures (p < .05), as was expected ‘No sig:
' nificant differences were obtained b tween\the S, 5C and PC qroups. ';]

-~

' . 5
- o Discussion -
' o : )

The prediction of positive transfer on the second list of all
except the PC- condition, was adequately supported Thee\f group

performed con51stently poorest w1th semantic,f:gelitation seen in. h
n

the SC and 'S groups and phonemic facilitatio n.in- the P group
Performance on LlSt 3 showed marked negitive transfer in the P group
’compared to the SC control The S, SC and PC groups did no* differ
SIgnificantly in performance on this list However, a definite

trend appeared as can be seen in FI g.-2 and 3. The PC -group. perQ‘
formed more poorly than either of the S and SC groups which appeared

| equivalent in performance : Thgs result: conformed to Hypo}hesis 2 in '

‘the lntroduction. This effect however, was - not statistically reliable.
. , .
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The lack of re]iable negafive transfer'in the PC group was unex-

pected since the second and third lists for the P and PC conditions

were identicai It may be that the phonemic attribute is not usual]y

used in learning common words , and.must be primed before it becomes

'effective This would seem to be s pported SInce the semantically

primed group also did not differ from the contro] on third 1ist

learning IfS condition Ss were able to av01d the 1nterference due

_to phonem}c simi]arity it was expected that' they wou]d perform better

:han the PC group and much 11ke the SC group If, on the other hand

/

the S group was wnable to avoid the interference, it should have be&>

-

haved more like ‘the PC group which was a negative transfer paradigm

" on List.3. Since the S, SC and PC groups were statistically equiva-

lent ‘in performance on this list strong support for either hypo- e

‘,v theSIS was not 1ndicated The trend however, suggested that Ss in
the S group were ab]e to av01d 1nterference on the third list This |
. trend then, a]though not re]iable seemed clear and thu-, urther

dexamination of the results was. indicated

Intrusion errors on third list data were examined in order to

- provide a more adequate appraisal of the results. These are presented .

‘ Fig. 4. The nature of the task is such” that al] overt errors on.

S

_ist 3 necessari]y must be 1ntru 1ons from List 2 ~since the same re-

-sponse array was employed in all conditions However the intrusion
gdata here consist of those overt errors which were preViously paired

' with List 2 stimuli but were repaired on List 3 to similar stimuli

For example, if on List 2 “CRAZY" was paired with button #3 and

d;on List 3 ﬁLRii’ its phonemic countergdrt was paired with button

A

"~Hgg |
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~ #, an intrusion was recorded if S pushed button #3 when “LAZY“ was

presented during List 3 1earn1ng It is apparent that in the inter-
ference conditions, S, PC‘and’P, these intrusions are due.to-con-
fusion of‘phonemicaliy’simi]ar stimuli. In the SC condition no
phonemica]Lg similar items occurred in the third list. Therefore,A
any incorrect response made to a stimu]us on L]St 3 which ‘was correct
“on List 2 for the stimu]us in that position, was recorded as an in— ’
- trusion. This group thus served as an empirical contro] for errors o
in responding SubJects ]earning this button pushing task do not "
-make raadow errors and therefore the chance level of 20% was not an’
fapprOpriate control for 1ntruSion errorg SubJects tend to make
specific kinds of -errors. Incorrect responses tend to be position |
errors rather than random errors A common error resu]ts from the
.conquion of the left Side of the response pane] with the right side,
v such that buttons #1 and #6 and #4 and #2 tend to be confused Ad-
jacent buttons are also common]y confused This bias 1n incorrect
responding)then prevents the chance Tevel due to random responding
from being an appropriate control for phonemic 1ntru51ons However,
»the SC group which had no phonemically similar. items on the third list
provided a: perf%ct contro] for this kind of bias in overt errors

' Figure 4 serves to. 1]1ustrate the abundance of phonemic con-
fusions in a]] three 1nteference groups, with the S group making
. slt%?tly more intrusion errors.. The data were adjusted to .provide |
- the number of intruSions made compared to the number of opportunities .
for this kind of error as on]y overt errors could be 1ntru510ns As
‘can’ be seen, the number of phonemic intrusions in the s, P andoPc

af N

groups was high relative to the SC control ~This occurred in spite
s _r

\
A
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tion This seeming contradiction 1n the data prevented any cTear

necessary to discover where the PC group Tay in comparison w1th the ;1qp ?fjf
: other cond1t1ons another experiment was conducted Exper1ment II s

was designed to clarify the resu]ts obta1ned 1n the first experﬁment ; "

~order to- invest1gate further this. paradigm. ' | 55N55‘; EP:- f f?;a

4 o ¢
< "the f1rst exper1ment The adject1ves althouqh different appeared to ¢

27

o

of Ss tendency to confuse posit;ons when making errors These data

‘seem to demonstrate the 1nab111ty of the semant1ca]1y primed Ss to ‘

avoid the 1nterference due to phonem1c s1m11ar1ty even thouoh the

other performance measures suggested a trend in the opposite direc—

'conc1usions to be made about ‘the hypotheses

In Tioht of the 1ntrusion data, .Ihe Tack of stat1st1ca]1y re- -

-liable differences between the S, SC and PC. groups in third-1list per-

formance precluded an adequate assessment of the hypotheses Marked
negative transfer with phonem1c similarity usino ‘two Tists has been

previous]y obtained (Nickens, Ory and Graf 1970) Since it was felt N

The three or1gina1 cond1t1ons, S, SC and PC were rep]icated using

different stimulus materials in an. ident1ca] ‘task-and snnﬁlar desigd vgﬁ'f*“

In addition; a two- 11st negative phonem1c cond1 ion was 1nc1uded 1n

'13'). L

Simi]arity in this experiment was varied in the ‘same way as in P fp Eai

L
FaRAn

be of approx1mate1y the s:?e difficu]ty With the except1on of the a/ '

‘prev10us1y out]ined ‘modif at1on of the design aTT other parameters Ry

were those used in Exp I except the criterion of Tearning Perfor- R

- mance \ was requ1red to three perfect trials not necessarily in E row,
‘with Ss having at Teast five trials on aTT Tists This was done to
'_ penmit greater experience with the lists “and. thus hopefuTTy. greater _’:

chance of the occurrence of transfer effects
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Experiment I
o  Method

Design and materials. The task_in this experiment was -identi-

cal to that used in Exp. I. Six two- sy]]ab]e adjectives . were Tearned
o with push buttons serving as responses. Six different Tists were
‘ }-required The conditions were those from Exp..I with one exception
as discussed above. The PHONEMIC group with phonemic simi]aritg
,t across al] three Tists was changed to a two—list condition Phonemic
'.<simi1arity was present from List 1 to List 2 and LTSt 2 responses
were repaired -Thus, this group was Tike the PHONEMIC group of Exp
?»T i : AI with the om1551on of the first Tist AT] groups ‘except the SEMANTIC -~
ij;‘ ”'v. ; CONTROL learned Jidentical second and third Tists with oniy the first |
| Tist defining the condition. The Tast two Tists were . constructed
;such that equal numbers . of. Ss- w1thin each condition Tearned each Tist
’ jsecond “or third in order of presentation “That is, half . the Ss
1éarned the other ha]f s second list third and third 1ist second.
The stinulus materials used in this experiment are presented in.

;Appendix A.

Apparatus and procedure The apparatus and procedure were

identicai to those used in Exp I Learning was taken to three

| J.H-perfect trials not necessarily in a row and at: Teast five trials on
v : o R :

"4
| 311 lists.,c t E;§ | | |
o ub,jects, A tota] of@G Ss were required with 24 Ss partic1- . -

pating in each of the four conditions., The maJority‘of these Ss had

28
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not previously part1c1pated in a psychology experiment Some Ss.
were partic1patlng as an option for course credit and others were

; paid a standard sum for the1r partvcipation Subjects were assigned

T to conditions as they appeared in the laboratory according to the

scheme outlined for Exp. I. ,
v v . . "~¢§-
Resuits o
As in Exp. I, the data were 1n1t1a11y subjected to One-Hay
Ana]yses of Variance of each iist with four. treatment groups in
List 1 and 2 and three groups in List 3 Since the four performance

aeasures used in the first experiment genera]]y ref]ected equivaient

results, on]y mean errors and mean triais to criterion wece examined '

in the present experiment Mean errors were again con51dered as’ the
‘ primary performance 1ndicator. The resu]ts of these measures are
-presented in Tab]e 2 and the Ana]yses of Variance in’ Appendix C.
One-tailed t—test were used for individual comparisons since Exp.

I served to prov1de 1nformation about ‘the expected direction of the

e

v'differences. It also should be noted that the nature of the two ;"

,hypotheses is such that any differences in performance can be pre-
dicted in only one d1rect10n with respect to the appropriate

contro] groups

‘Ana]yses-Of'List 1 _performance. No differences in first

- Tist performance were obtained with all F's (3 92) < 1.

Ana]yses of List 2 perfonmance ‘The overa]] F(3,92) = 2. 25

p < .10 for mean number ' of errors on, this list Individual compari-

sons of the PC and P conditions showed very close to significant



-Table 2
Results for Expérimeht IT
o
cond CoList1  List2 List 3
- sc 2513 8.96 6.88
Mean Errors s 23.338  6.96 N7
to Criterion opc 26.96  9.20 - 12.13

- - p \*Eat?p . 13.62

s - s 6.92 . 6.17

S . 1088 5.9 781

PC 2.0 . 6.92 7.42
v na 8.33

30
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-interference in the Prgroup (t 1 62 P < 10) Since the PC

it R

 control .group learneﬁba C B second Tist which is considered to be

s]ight]y negative

-different from the PC contro] F]gures 5 and 6, depicting mean

: ‘errors and mean tria]s to criterion for each list, show however,

~ that a facilitory trend was present in the S group

Ana]yses Of/LISt 3 performance ~ The overa]l ana]y51s of this | ’

‘]ist for mean number . of errors urs c]ose to Significant F(2 ,69) =
2:41 p < ]0. Ind1v1dua1 comparisons with the SC control showed -
s1gn1f1cant negative transfer in the S group (t l 81 .05)

. and 1n the PC group (t "1.98, p < .05) for mean number of errors

| | Thus perfonmance of the S and PC groups on List 3 was dlS- _1

: rupted with the SC group performing Significant]y better on thlS 7

‘ list : I o . '

. NP o S
DiscussiOn : o S
P051t1ve transfer on the second list 1n the S and SC groups

 was not as great as expected. Houever a trend on this list in

lthe direction of fac111tatlon was obtained in the S group. Figure'

7, 11]ustrat1ng mean correct responses per trial for the first
e ’
fiv z&ria on thlS list shows a small but con51stent fac1]1tory e

\‘;H i S .

| effeot ipﬂthe S condition fOr the first four trials as compared to'

the performance of the PC contro] group The SC condition per-

fbrmﬁd SI'ght]y better than the PC QTOUD On‘the first three trials»' .
({ .
o of’this list. Positive transfer in these two’ groups in Exp. T was

“also not ma(ked The positive effect with semantic similarity

{

. -
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appears -then, to be a consistent one although not as great as in
the phonem1c demension. | o % )

"The two-l1st negative cond1t1on in Exp I demonstrated
adequate negative transfer since it was very close to 51gn1f1cant
‘when compared to a control group which is cons1dered to be s]19ht1y
‘negative in: des1gn. |

On the third ]1st the S and PC groups performed 519n1f1cant1y
‘more poor]y than the SC contro]; Th1s result suggests that phonemic
‘similarity can affect the efficiency of semant1c encod1ng 1n certain
‘situat1ons S1nce Ss were encouraged to’ code in mean1ng, the pho-
_nemlc attr1bute must have 1nf]uenced or 1nteracted with semant1c
. process1ng Since process1ng of the phonemic attr1butes served to
Interfere wlth 1earn1ng, Ss’ under these condltions appeared unable
. to avo1d activating phonemic encod1ng even when another codé pro-
vided adequate d1scr1m1nat1on between stlmu]1 in the 1i-.. It
appears then that suf-” *1ent time and opportunity fbr estabIISh-’l

ment of semant1c encod1ng 1s not suff1c1ent for- e]wmlnat1on of

1nterference under some cond1t1ons of phonem1c 51m1]ar1ty i

[-

L
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General Discussion 'gﬁn
~ Experiment I served to demdhstrate that phonemic similarity N

can be an'effective factor in positive as well as negative'paradigms

The phonemically primed P group ShOwed marked facilitory effects in
'second 1;st performance This squests that some cases at 1ea§t
the phonemic attribute may be used to advantagp in LTM. AThis resu]t
?}does not accord with the conc]usions of Wickens, Ory and Graf (]970) v
that, the phonemie dimen51on operates differentiy in transfer than’

'does the semantic dimens on. Hhiie these inves-. *qators fa11ed to
'obtain any faci]itory eﬁ)ect w1th phonemic simiiar: ty, the present

_f study obtained marked p051t1ve transfer with thi: dimen51on Nega-

tive transfer in the phonemic dimen51on W obtained in the P groupE
of Exp. 1, as was expected The semantically primed oroups aiso 4
showed faci]itation in second ]ist performance a]though to a some-
what lesser degree than did the phonemic group. Third 1ist perfor-'ﬁ
mance. of the semantica]]y primed oroups did not differ althouoh ‘the °
experimental group (S) learned a phonemica]iy 51m11ar but repaired

list. It ‘was suggested that the phonemic attribute is not® nonma]]y

pused in iearning common words and must be primed before it becomes

an effect1Ve cue. Phonem1c intruSions those 1ntru51ons from the
second lfst due to confusion of phonemica]iy simiiar items were

examined This anaiysis showed that phonemic confusions were p]enti- o

\

Fﬁful in an interference groups, in that the number 1ntru51ons 1n
M K
~third list perfonmance exceeded that of the controi group. This

ifinding provided evidence against the hypothesis that the. phonemic

.
LA
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~attribute must be primed before it can becometfunctional in LTM.

In other'WOrds, the presence of equal intruSions in the phonemically
primed group and the other experimental groups sugﬁested that: the
phonemic dimenSion of words functions in LTM even when it is not
primed experimentally Although the error and trials analyses |

prov1ded some eVidence for Hypothesis 2 of the introduction; the -

, intruSion results appeared to deny this explanation. The intruSion :

data showed that the semantically primed Ss did suffer interference
due to phonemic Similarity which the other performance measures
failed to detect. For these reasons" then Exp. II was deSigned to
investigate this phenomenon further |

Since the phonemically primed group of Exp. I (P)* adequately

"demonstrated both p051tive and negative transfer effects it was not
replicated Instead a two-1ist phonemic interference group was sub-
'[stituted This group adequately demonstrated interference effects in

"transfer list performance Semantic facilitation was not marked with

the S group 'showing somewhat greater faCilitation than the SC group
which was a condition identical in prinCiple It was concluded that
pOSitive transfer in the semantic dimension is a relatively small
but consistent phenomenon Performance on the final interference
list indicated poorer learning in the PC and S conditions compared

-~

to the control group The semantically primed S group and the PC

.group suffered an equal amount of interference on this list This
finding demonstrated that even with familiar words as stimuli and

_ample time phonemic Similarity can disrupt semantic encoding in LTH

The results of Exp II provided confirmation that selective _



encoding of words in LTM may be a relatively difficult process
Phonemic attributes appear to be encoded along with the meaning. It
does not appear that the opportunity for semantic encoding can al—
vways prevent activation of the phonemic code even when its activation
is disruptive. Since past work in this area has shown that Ss pre- -
fer to retain their original engod@pgs and/or strategies, 1t does

not seem logical that semantically primed Ss sw1tched to a phonemic
.code on the third list and thus, suffered interference It is more

likely that these Ss retained their original strategy but were unable

- to ignore the phonemic similarity Another explanatiffafor the re-

sults could be ‘that Ss in the semantically primed group learned

: during List 2, that attending to meaning was a facile way to master
| the task. This strategy then, broke down on LlSt 3 Since the items

were no longer synonomous with those in the previous lists.  This

: v
_ uould disrupt performance while Ss searched for the strategy which

o previously had been successful It follows then, that the loss of a

strategy rather than phonemic 51m1lar1ty, would be respon51ble for

_ the interference 1n third list performance. This solution however,
| fails to account fbr thEpperfbrmance of the SC control group, which
learned an unrelated third list This group, like the S condition,
was primed. to code on meaning on List 2. On List 3 thlS group

| "showed no interference effects perfonming SIgnificantliHEE}ter than
'the S and PC groups If the above proposition was correct the Sé

group should -have performed as poorly as the S<group, sin these Ss

had also lost their previous strategy Alternatively, it ]ld be ;
suggested that instead of learning to look for Meaning compatibility

~ . ’ . 4
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as a strategy, the S and SC groups learned the strategy of Tooking
‘ for-simiiarity-relations If: ‘the S and SC groups 1earned to search
for any 51miiarity relation between List 3 and List 2, the S group
.would presumabiy attend to the phonemic dimenswon since this dimensien
. re]ated the items from the second and third iists ~ The SC condition
Ss, on the other hand wou]d find no. reiationship between - these items.
This exp]anation for the interference in performance seen in the S
~ group would seem to be a tenab]e one. 'The investigator has nolway of
determining the probabi]ity of this proposai as an adequate: expiana-
tion of the results of the present experiment On questioning the Ss
-fo]]owing their participation in the experiment however, 1t was found
that very few were aware of any simiiarities between the Tists, and
thus, if a searching strategy was emp]oyed by Ss they were not aware

of d01ng SO.

The resu]ts of third 1ist performance in Exp 11 prov1de some

evidence for the 1nf1uénce of phonemic Similarity ‘on semantic encod--:- '

ing in LTM With common words as stimuli and ampie time for process-
ing, semantic encoding would prov1de effective and re]iabie discrim-
’ination between semantica]iy dissimilar: items. Phonemic similarity S
shou]d logically not ‘interfere with learning in this case if seiec-
“tive encoding of the semantic attributes of the items occurs 'It
appears then, that in the transfer paradigm, Ss are not able to sei-
'ectively code on the semantic attributes of words when phonemic
simi]arity is present Further evidence for the effects of phonemic

; simi]arity on semantic encoding is provided by Singer and Cole (1973) p |

~ They found that semantic satiation increased the latency of Ss
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ability to pronounce phonemically 51milar words to those satiated.
:An unpublished study (Ruanist and Evans) found ev1dence that re-
~action time for processing the meaning of semantically similar word-
pairs increased if the pair was also phonemically similar. Thus, in.'
some cases at least phonemic Similarity can disrupt semantic pro-
cessing. The present study served to show#that phonemic similarity -
- can interfere even when items are semanticglly diSSimilar as shown

by the results of third list performance It seems then, that en-

'coding in LTM of highly mean;:::;}fmaterials lS a complex process
and selective processing of ibutes may not be possible in sone '

v.l_situations | S )

Very little research has been directly concerned with this :
'vproblem The majority of the published work has been primarily con- :
~ cerned with the effects of similarity on the response side in the
1'transfer paradigm Hickens, Ory and Graf (1970) obtained negative
transfer with phonemic 51milarity but failed to obtain any p051tive
-effects with the facilitative A- B A B' model They concluded that
’-while semantic transfer occurs in both the pOSitive and negative '
dimensions, the phongmic attribute operates differently in LTM.
Investigations involving stimulus Similarity have produced 1ncon-

'sistent results. McGlaughlin and Dale (1971) found 51gn1ficant '

- positive transfer with phonemic 51milarity of stimuli in A-B A -B

while Bruce and Murdock (1968) and Dallett (l966) obtained no. phon-‘
- emic similarity effects in a positive or negative paradigm The
inconsistency of the results make definitive conclusions difficult.

'Experiment I of the present research demonstrated positive transfer
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and negative transfer with phonemic similarity. Although the pres-
~ent study differed from ‘those mentioned in that three lTists were
A'enp]oyed, the faCiiitation due to phonemic 51m11ar1ty obtained in
the first experiment, qccurred on the second list and thus fo]lowed
the simple A-B A'-B mode1 It is clear, that in some cases pOSitive :
transfer does occur with phonemic Simiiarity and thus the phonemic :
attribute may be uti]ized in LTM in some situations |

The present research has prov1ded evidence that word codes may

i_ consist of a complex of attributes. The meaning, phonemic proper-
 ties and perhaps graphic cues etc. may make up these kinds of codes.
At least one of these properties of words, the phonemic one, may be
automatically processed along with meaning ‘Subjects do not appear '
: ab]e to code se]ectively on just meaning of words even though thiS:v"
f cue may prov1de perfect discrimination Subjects seem able to use
_phonemic properties of words as an additiona] aid in learning when
these properties ‘provide further discrimination -In other words,
'it may ‘be that an attribute may be made dominant in some ‘way, but
~not to the extent that the less. dominant attributes can be ignored.
Thus, when meaning is re1evant this Cue may be used to a greater
_extent for retrieval than other cues. When sound is relevant, this
cue may dominate others in retrieva] In this way then, when Ss i
vhave been encouraged to. attend on1y to meaning, the phonemic¢ attri-
: bute, if redundant wi]l persist in disrupting perfbrmance since,
'although it may be less important as a cue, it cannot be completely
ignored Hhether other word attributes function in the same way in

LT™ is a problem worthy of investigation..
-0
ij|

1
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. Conc]us1ons. The results of the present research a]]ow sev-
eral conc1u510ns. The phonem1c attr1bute is clear]y functional in
some LTM s1tuat1ons. Phonemic s1m11ar1ty can serve to fac711tate
.perfOrmance in a pos1t1ve transfer paradigm and d1srupt performance
1n a negat1ve paradigm. This negat1ve effect occurred with and
'Vwithout prev10us phonemlc priming in the present 1nvest1gat1on
Facilitation due to semantlc s1m1]ar1ty is not as-marked as w1th
: phonem1c simi]ar?ty. U e "_ | :

v Interferénce due to Phoneriic similarity seefis

tp pers1st e%fn
when Ss have been previously primed or encouraged to’ag
.1ng. ' A oo o . o ; ;é-p_;;g'
The function of the phonem1c attribute in Tong- term retent1on :
-of words is a complex one. It does however, appear to be a potent
factor even with highly mean1ngfu] mater1als ~ Phonemic s1m11arity o

_may well be as effect1ve a cue in LTM as dqt has shown to be in STM.
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APPENDIX ‘A

S§im0]us Materials

Table 1 °
Lists for Experiment 1
List 1 o List 2 T List3
s s AU Growps
DESTINED . FATED . DATED ;Qf
CRAFTY CUNNING o STUNNING
CROCKY .  STONY . ~ PHONY =
PREPARED . READY. HEADY
INSANE . CRAZY LAZY
 ABSENT .. MISSING HISSING
sC st
TOTAL -~ ENTIRE
USELESS FUTILE ' o
HARDY - STURDY -
ALIEN ; 'FOREIGN o
DOUBLE - * TWOFOLD .
coMIC " FUNNY._ | .
| | | C
P | P
RATED - FATED RN
RUNNING 'CUNNING -
BONY - . STONY
STEADY READY ™
HAZY - © CRAZY
CKISSING. .. & MISSING
PC_ R
" URBANE " FATED.
FESTIVE ' . CUNNING
CLASSIC  STONY
FLESHY . READY
LAWLESS CRAZY

FIENDISH : ~ MISSING -

TN



_ SEMANTIC- CONTROL

SEMANTIC

PHONEMIC CONTROL

PHONEMIC

3 :

EXACT
TOTAL
EMPTY
USELESS
ALIEN
PERFECT

6
PRECISE
ENTIRE
'VACANT
FUTILE
FOREIGN

. FAULTLESS |

Order 1
Order 2_-

Order 1
Order 2

Order 1
Order 2

Table 2

Order of Prese

Order 1
Order 2

LI B4

Ww e ww.

t
N =

4

GHOSTLY

INSANE
PREPARED

. DISMAL. .
ROYAL

CRAFTY,

1

EERIE

CRAZY

" _READY
GLOOMY -

REGAL

CUNNING

List for Experiment II

ntétion

1

6 .2
6
14
2.1
1
2
2
)

- Ny

3

TIRED
IDLE
CONSTANT
SPACIOUS
AWFUL

STYLISH -

.

2 .

' WEARY

LAZY -

- STEADY |

ROOMY

LEGAL. -
- STUNNING

. ’
'R
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. APPENDIX B

Instructions for §s

Experiment I and Experiment 11

The particu]ar experiment in which you are about to participate
is part of a prOJect concerned w1th assoc1ation learninq One of the
ways in whlch assoc1at10ns can be studied is to have Ss learn word-
word‘ word-figure or word-number pairinqs. By studyinq the rate at
which various kinds of materials can be learned under various con-
ditions we hope to find out Just how assoc1ation Tearning takes place |
and what the factors are which 1nf1uence it. BT
' In this experiment it is very 1mportant that you follow the

1nstructions to the best of your ability. Should you fa1] to fo]low

-or understand any 1nstructions be sure to ]et me know SInce the

interpretation of the results may be affected. In front of you is
a board. wlth six liqhts and swx buttons mounted on it. You are o01ng

to learn (3 or 2)14158s Qf Six/two sy]]ab]e adjectives. The adjec-

jtives will be presented\bne at a time on the screen in front of you.

A
A]ong Hlth the appearance of‘each adJective one of the sSix ]ights on

o the board will 11ght up. Thus, during this period you will see 51x

| adjectives one at a time each paired with one light. Foi]owino this,'

the screen will go b]ank and the test period wi]T beq1n At this

time each adjective stimu]us again wi]l appear one at a time on the

- screen,' Now. however, the ]ights will not occur. Your Job is to

'remember and push the button under the light which was previously

paired with each stimu]us before the next adjective stimulus appears o



arte

‘not worry about maktng mlstakes

‘Second and third Tist.

50

on the screen. Remember you must push the button hefore the next.
adJective stimulus appears on the screen. Thus dur1ng the study

per1od you will SImpTy study the adject1ve 11ght pa1rs and during

'test you push the correct button as each stimu]us appears This'

study-test procedure wi]] be repeated over and over aga1n Tt'is"

very important that you try to do the very best you can and to attempt o

to respond by push1ng a button each time dur1ng the test period -Do

The pairs will be presente_ qulte qu1ck1y o) 1t is 1mportant
that you pay full attention to tie *ask. -
L]
Qu&st10ns7

- Now you are gowng to Tearn another list of s1x two sy]]abTe
adJectives aga1n paired w1th Tights. The procedure TS exactﬁy the

same as for the-prev1ous list. =~ '."' - ;u'
juestions? .
o o 4 o

LT
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APPENDIX C

LN

- Table T

“" Analyses of Variance

';ﬁiperiment I

‘"

‘  ‘ ANOVA Errors to Criterion -
- iy

[

Source . - df

g

| Between Groups < - 3

" Error o 76

J'\réah Square
-

[ 222.83

g 303.53
List 1 o

0.73

. Between Group§’,*'4'“'f‘ 3

~Error - 176

218.65

52.32
List 2 °

4.18**

51

v o

‘,  égifgetween Group;ii 3

Error T R { -

,:{‘!

. 94,72
32.78
List 3 .

" 2.89*

i
%

%

P ' o
# e
K

p < .05

Tk p < 0] °




Table 2
Experiment 11
ANOVA Errors Trials 1 & 2
/‘

Source o df L Mean Square . F

Between Groups I 15.95 2.62

“Error o 76 6.09

<,

: — : — . —
“Between Groups | 3 ‘ T'30.55. . 4.30%*

Error 6 . am
S S oudstz s

Between Growps 3 9.65 1.24

Error . 76 . 7.80
o ' - List 3

** p < .01
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Table 3
| Experiment I |
- ANOVA Trials to Criterion

:-Squrcev - df Hean Square . F

‘Between Groups 3 - 21.08 055
o a

Error

- 38.04

Between Groups’

Error

. 29.95
10.19

L o A v L, e e R g
. Between GrOUpS . . 3;;»&.9—{ w0 'b;)gf_{" ]{56.59*“ v b 2.%?3* v

T 4 o AP i et
Error. _ L S L e I T - RRAELc L




Sdtii'ce— df Mean Square F
Between Groups  3 64.88 1.89
Error 76 : 34.37
List 1 -
. “Between Groups 3 a7.21 3.74%
 Error | 76 .. 12.63
: List2 - -
Between Groups 3 4275 217
Error 76 | 19.68 * |
List 3 : :
3*_ p<.05
y

Table 4

Experiment I

ANOVA Errors to First/gd?rect

5'4,
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~Table 5

[

o . !

Experiment II

- ANOVA Errors to Criterion
4 S o | A

Source © df - Mean Square " F

Between Groups 3y 56526> 0.7

" Error o 92 3. . B

176.32 .25
" Error .82 78.20

.- Between Groups - a"\*~\\\3A-’

o

0

| Between-Groups 2 202,93 2.41

Error | 69 - 84.04
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Table 6

Experiment II

 ANOVA Trials to Criterion

iY

- n .
Source o oodf Mean‘Squdre . F
Between Groups 3 . 6.44 0.27
Error e 23.83
_ List 1
Between Groups 3 . 2.8 2.5
Error o %2 11.20
v : : : -List 2
f Between Groups | : 2 18.06 | ' :2,]0 '
Error . 69 | 8.59 ..
o _ : . ‘ List 3 ‘
¥
’ b € S



