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ABSTRACT ]

This study is a preliminary 1nvestlgatlon of the L
relatlonshlp bet¥een measures of individual differences in perception
and the wvay word components fuse when words such as "lanket" and
"banket," both derived from "blanket," are presented one to each ear.
Thirty-six native speakers of English participated in the experiment,
receiving four dollars plus a bonus for accurate performance. The
present research correlated different measures of fusion in an
attempt to determine the nature of the basic phenomenon. The measures
of fusion included accuracy qQf temporal order judgments, ignoring
stimali from the left ear, and discriminating instances in which a
real word occurred in both ears from instances in which the word
components appeared in each ear. It was concluded that most peOple
fused words very little when assessed by the accuracy of
discriminating real vwords from word components. The fusion phenomenon
appears not to be a true fusion that impairs.discrimination of the @?
components, that is, language appears to bias the response of certail
people only. (Author/RB)
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of the basfc phenomenon. One measure of fusion is accuracy of temporal order
Judgements. One component ledds the other by 80 milliseconds. ' If the sounds
fuse, then a subject ghould have difficulty with temporal order Judgements.

A second task required the subject to ignore the compor-nt on the left ear and
report the one on the right. Again, fusfon should '~ poor performance.
The third measure w:F based on the accuracy of disc. - ing instances 1n
which a real word occurred on both ears from in§tances in which the components
appeared. on the two ears. Fusion should again make such judgements difficult.
[However , accyracies on the three tasks were poorly correlated and was a max{mum
of .38 for temporal order judgements and right ear judgements. Furthermare,
post people fused very 1ittle when assessed by the accuracy of discriminating
real words from fused words. The discrepancies with Day's analysis may be

due to differences in scoring techniques. The fusion phenomenon appears not

to be a true fusion that would impair discrimgnation of the components. Rathen
language appears to heavily bias the response of some people.
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Individual Differences in- Word FUsioh:
. R . o
S ' “é, A Methodological Analysis n

Steven W. Keele and Don R. Lyon

. ‘ _ ’ Un1vers1ty of Oregon

Three_measures of Day s word fusion phenomenon wére correlated w1th
each other. Day'had discover d that whenﬂword componehts such as Lanket
and Banket, both derived fron Blanket are presented one to each ear.
the camponents may perceptually fuse into the word but there are larqe
1nd1v1dual djfferences in fusfon rates. One measure of fusion is accu{acy
of temporal order Judgements. Une ‘camponent. leads the other‘by’80 m11i1-
seconds. If the sounds fuse, then a subJect should have. difficuTty w1th
temporal order judgements A second task required the subject to ignore
the component on the left ear and regort the one on the right Again,
fusion ‘should lead to poor ;erfonnance Q;Ihe th1rd’mgasure was based aéz,‘

.

the accuracy of d1scr1m1nat1ng 1nstances in which a real word occurred on,

" both ears from 1nstances in which the components appeared.on .the two ears.

Fusion should agafin make such Judqements difficult. However accuracies

on the three tasks were poorly correlated ang was a maximum of .38 for

tamporal order Judgements and right ear Ju/oenents Furthennore. most
people fused very littre when.assessed by the accuracy of d scr1m1nat1ng
real words fran fused words. " The d1screpanc1es w1th Day's gnalysis may

be due to differences in storing technqques. The fusion phenomen on appears

not to be a true fusion that would 1mpa1r d1scr1m1nat1on of the camponents.

Rather language appears to heavily b1as the response of some people.
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. \ ' L Individual Differences in Word Fusion;

‘}( » . ’ A Metnodologica].Analysis :
| Steven W. Keele and Don R. Lyon

Unitversity pf Oregon

‘This study-is a preliminary investigation of the relationship between:
| different measures of a str1k1ng individual difference in perception dis-
cpvered by Day (1968, 1970). Day presented people Rith tape recoré‘ngs
p; cqmponents‘ erived from words. The words were all ones 1n which a stop
consonant (p, A, k, p, d or'g).was followed by a 11qu1d consonant (r or 1),
and examples are blanket, closet, and greeqy. Components were derived (]
from the words by eliminating either the stop consonant or the :Tiquid, |
yielding components $uch as banket-]anket; coset-loset, and geedy-reedy;
When a pair of components such as‘lanket-banket were presented, one com-
ponent to each ear at about the same time, many people reported hearing a
s wp;d; The components apparently fused together despite the fact that an
actga}'word was not present on the recording. Day (1970) reported a par-
ticularly striking individual difference. While some peop]e tused more ‘k /]
than half the component pairs, other people rarely fused them, and the
resu]t was a strong bimodal distribution of number of people p]otted

A ~

. against fusion rates.

The individual difference in fusability has generated considerable

interest, partly because it appears to be such a powerful, dichotomous
difference and partly because it may tap very basic differences between .
people in cognitive funetioﬁing. Day (1973 a,b) for example, found fusers

to nave shorter digit spans and to be less adept than non-fusers at a

. 1anguagehgame in which the r letters of words were to be pronounced as 1

L] »

1
co ' r "/—J‘ - ’ i\
. y . 1




sounds .and the 1 letters to belpronouncedlif r sounds.._Fusers, in Day's
terms, appear more bound to normal 1anguage.- The fusion paradigm is also )
very similar to the dichotic shadohing paradigm on which classic theories
of attehtion (e.q., Broadbent, 1958 and Treisman, 1964) have heavily relied.
Fusion can be viewed as a failure of selective attention to one of two in-
puts to the two ears. Thus, the fusion g%sk may tap differences in the
level of information processing at which individuals select information
for further proce.sing. Non-fusers may select inferation more toward
the sehsory end and filter or attenuate competing‘inputs; fusers may select-
ively attend at the gemorial level with different inputs being processed
td;genalle] to that level. o -

- As a prelude to investigations of how the fusion phenomenon relates
" to other individual differences, a methodological analysis of fusion
itself is useful. One methodological question concerns what physical
'vah%ables influence fusability. Day (1970) investigated the temporal
re]atiohships between the compone'fs. Whether the enset of the stop con-
sonant led the liquid by uh to 100 milliseconds or whether the liquid led
the stop by up to 100 mjlliseconds, temporal asynchronomy had little ih-
fluence on the proportion of times the components fused. This re§u]t was
not completely repT1cated by Cutt1ng (1975), howeveh He fOund maximum
fusign to occur when the stop led the 11qu1d by 50 or 100 m1111seconds
When the stop led by larger amounts or when the 1iduid led the stop, the
percent ofkfusion responses declined, but fusion still occurred on many
occassions. One difference between the two studies is that while Day

- used natural language compohents, Cutting used components constructed on

. &t . - %
a speech synthesizer. Synthetic speech was shown by -Cutting to fuse much
\ .
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more readily than natural speech, but its higher fusion rate may also be

more sensitive to timing.] ‘Other physical variab&Fs have remarkably ‘little
effect on fusion. Intensity differences of as much as 15 db between the

components, fundamentaf frequency difference; of 20 Hz,-simu]ateq\gifferences
in vocal tract size, and differences on all three dimensions had virtually’
no effect oj,fusion rates' (Cutting, 1975),

The relative lack of influence of physical variables on fusion suggests
that fusion is a fairly central phenomenon, and it has the practical impli-
cation that minor differences in the componénts when constructing natural
language tapes a;g probably of little consequence.

. A second methodo]ogica],quesfibn, and the one that’tgis study focuses
on, concerns how to measure the fusion phéngmenon and how well dffferént
measures relate to eath other. The procedure primar{ly_used by Day and '
by Cutting required people to write down what they heard, whether one or
two words and nonsense or real words: TGis procedure, when applied to ‘
individual differences, is highly susceptible to réqunse bfas--i.e., it
may be highly influenced by the subject's expectations about whether words

~ * .
are really recorded o~ not. In fact, since there are no words, there is
no way of fnowing whether subjects Qou]d pe able to discriminate fused
words from real deé% if given an opportunity. - This problem ¥s similar to
problems wifh classical approaches to perceptual decisfons and critfcfzed by

v

signal dete¢tion theorv for failing to discriminate between detectability’

3
and bias. While the distinction probably is not critical when variabless
of the sort used by Cutting are investigated, it may| be quite critical f

: / , 1 :
in‘assesking individual differences. Techniques for measuring discriminability

free from bias are needed to study the fusion phénomenon. Of course bias to.

N '
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fuse may be as important an individual difference or even more important,
than discrimiﬁabi]ity. An understanding of the fusion phenoinenon would

be fostered, howéver, by separating the two measures,

One technique explored by Day (1970) involves temporal order judgements.

In the experiment in which she explored the effects of temporal asynchronies
of the stop and liquid consontants, she also asked people to . judge- which

A

letter was first (for example in thé lanket-banket pair, subjects indicated
whethé; they heard an "1" or a ”b* first). Again, there was a.1arge range
of individual differences. Day measured the percent correct judgements
when the liquid consonant led the'stop. Some peoé]e exhibited a high
percent correct’on that measure aqd some a very low percent correct. Per-
cent correct on the liquid 1&d pairs was neéative1y.corre1ated with fusion
'scores, but the correlation was not unity and in facty was neither reported
nor abpareht1y statistica11y validated. Moreover, the temporal order |
Jjudgement scores, though exhibiting a broad range were not as poticeab]y
bimodal as fusion scores. Measuring/on]y percent correct on the 11qu1dhled
pairs again carfounds discriminabi1ity’and bias. A person with an extreme
bias ta report the stop to lead, might almost always be correct whgn the
stop actually leads and 'slighly less than 50 percent correct on liquid
‘leading pairs.' Such a pattern of resu1t§ would actua11y.indicate consid-
erable discriminability if the effeet of bias were removed. Oné measure

of discriminability that 1s fairly free of bias is the signal detectlon
measure of d'. Another is the percent correct: averaged over both stop

and lead and liquid lead pa1rs.‘ Both of these measures are used in the

ES

present study.

In addition to temporal order Jjudgements, it would be desirable to

_ . b,
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have other objective measures of fusability to determine how they relate
to each other. In the present study, three judgement tasks designed to
tap fusability were éxp]ored. One:task involved tempbra1.order judgement .
A second task asked subjects to séTective]y 1isteﬁ to input to the right

ear and. Judge which component (such as lanket or banket): occurred in that

' ear. SubJects that fuse the palr of components should be unable to Judge

which component 1; from the right ear and ignore the component from the
left ear. The third~task_1nvol§ed word-nonword jﬁdgements. On half the
trials an actual word was played in both ears. On the othér half ;f the
trials, only the component pairs were presented. Subjects were asked to
Jjudge whether a real word was pFes%nt.’ Aga{n, people that fused were

expected to have difficulty on this judgement.

Subject;. Thirty-six native speakers of English participated in the -
ain experiment for th sessions. Thﬁxlwere paid $4.00 plus a bonus for \\
accuratevperformapce. A1l subjects claimed to be right handed and wrote
with their right haAds. In moét cases, subjectgs were run four at a time,
each with a separate set of earphones and with partitiéhs.to prevent sub-
jects from viewing each other. ~ - - ~ Co

~ \
'

Materials. The stimuli were tape recordings of 22 qifferen¢‘Wonds

and components derived from the‘words, and the words are shown in,TéBIe 1.

Each word started with one of the stop consonants p, t, k, b, d,)or g and *«

LR ek e o

R R R e

the second letter of a word was the liquid r or 1. The components of a word

were constructed by the speaker eliminating either the fijrst or second 1etter‘




, : . _ : . ]
as hea pronouhced lhe word. For example, the word truﬁpe@'yie]ded two com-
ponents, tumpet and }umpet.° A professional ;leaker, a former radio announcer,
prepared a master tape of the words and ﬁhe {ompone@fg. Qhen the.master
tape was s]ow]y‘moved by hahd.back and forth over the playback head of the
recorder %t was often Boséible.t9,1oca]ize the onset of the word or com-
poﬁent within a few,mi]]iﬁecopds;- However, on many of the reéordings the
onset of speech sound was s&-gradua] that it was difficu§£ to gpecify where
the onget-bggan.‘,ln additfdn. there weré 0ccas€ona] noise disturbances
near the beginniﬁg‘of tbe speech soundg. These two problems were correé-
> ted by se]ectjve]y e}asing\the noige digturbances and the earlijest portion3
of the speéch souﬁd to ;ivé a sharper oﬁéet. Individual pronunciations )
. following the editiéa were clearly discriminable. g _ : _;

. 4_) o ’ . .
A copy of the master tape was made and the onsets of the speech sounds

on both.tapés were again défermﬁned‘by passﬁng the tabe over the playback

; - heéd-by hand'ahd‘the onsefs were visua]]yfmarked. The two tapes were then -

-~ mounted on,3 pair of@Amﬁex,p]éybaék units owned by the University of Oregon

P AQdio-Visual'Departﬁeht:and rewired for simu]taneous.starting. The marks

" on the two master tapes cou]d.be.a]igned‘with reference marks on the play-
back units, both units simuitaneods]y stértgd, ang the messages Eransferie¢ ..

to two channels of a third recorder. This proceduré allowed the coﬁponents

~on the'two channels to be aligned within about plus or m1nusi]O milliseconds

- of the desired spacing.
: ?

Three different experimental tapes were constructed. On one tape,

intended for temporal order judgements, paifs of components from the
. . N

4

same word (e.g., pqut—]anet) were-recorded. one cdmponent on each channel. “'

.

One component led the other by 80 mi]]isecondsz. Each of the 22 component

" ). ] o,

v . ’ . -
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pairs were re%prded twiéé_for a list length of"44. On half of the pairs the

stop consohqnt"]ed the liquid, and on the other half the liquid led the stop.

The stop 1§d and liquid led.pairs were randomly mixed in order on the tape,

and 7-8 seconds ihtervened between, each pair. g

The second tape was again,cOnstructed‘ffom the component pairé, but
_in this case the onset times_were éppgoxihate]y synchronized. This tape was

. . A .
used for right ear judgements. An equal number of stop consonant and
Ve

tiquid consonant components dgcurred in thé right ear and these pwo'types
were randomly:intérmixed in the 1idt. Again the 1list was composed of 44
péirs wigﬁ about 7-é sécénds between pairs.
, The,third tape was deéigned for word judgeﬁéntss Half of the 44 pairs
in the.liét were component pairs as Befpre,‘but with the stop componeﬁt alwg&s
1eading‘the‘1iduid chpénent by approximately 80 milliseconds. For the re-

¢

maining 22 pairs, the-samé,word (e.g., triumph and triumph) was presented
* . - . »

to both ears. Because bre]iminary studies indicated that components that

. fuse often leave residual cues that components were indeed présent, an attempt
was made to introduce similar cues when pairs of words were pfesented in
order to make them less discr%minab]e from component pai;s. When word
. pairs were recorded, the @brd in one ear led that in the other ear by ap-‘
proximately 80 milliseconds and the two recordings of fhe,word werexinAE-
pendent pronunciatidns. '
Cpeck 1i§ts for.the subjects were constructed for'each tape. The list
for the temporal order judgement and the right ear judgement tapes both
1isped the 44 component pairs. The list for thé word judgehent listed thé'
word and ihe component pair for each of the 9£ Tist positions.‘ Thus, .in

. .

all conditions'subjects were aware in advance of a pair oflitems,whdt the

possible itenswere. | ’ C e

¢
' .

,1
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Procedure. The subjects listened to each of the £hréé tape recordings
of 44 pairs$ in the “order tempora] order judgement, right ear judgement,
and word judgement on each of two successive, days '?he séssidn on each day

lasted about 1/2 hour Thus, over the twd sessions each subject made 88

Jjudgements-in each of the three.conditions. For the temporal order judgement,

it was explained that no-words were actually recorded, even though it might

-on bccasion sound as though a word was present. They were to listen to a

gomponent pair and then check on the 11st before them which component they

thought began first. SubJects were asked to fix the1r eyes straight ahead.

"~ On the'right ear judgement task, they were againp1nfgrmed of the nature of

.

* the items and told to listen only to their right ear, checkdng the com-

ponent on the list that occurred on that ear. They were asked to turn their
eyes to the right. Gopher.(1973) noted that most people move their eyes
to the s1de of selection in dichotic listening, éven in the abSence of in-

struct1on, but the 1ns{?ﬁgt1on was ado;ted to m1nim1ze strategies that could

s

conceivably influence the 1nd1v1dua1 d1fferences in fusability. On the word

L]

judgement task subjects were inform at on halfxthE"trmaJs there actually

\‘:\ .
would be the same word on both ears and on théngther half there would only- be
‘components.
Pilot testing had indicated that at least on temporal order and right

ear judgements' some people perform at near chance levels.. As an incentive

o

-

for people to concentrate on the task despite difficult discriminations,
they were paid 3/4¢ for each correct response, yielding a bonus in addition

to their normal pay of up to $1.96.

: Results _ -
Resu’>s
) The distribution of subjects by total percent error is shown for each

-

‘5,
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judgemént'taSkfin F{gure 1. ,0n both temporal order judgglknts and word
Jjudgements,- people exhibit wide individudl'differenceg ranging from about
10 percent error to chance levels of 50 percent error. On the word judge—

ment -task the range of scores is much more restricted and people are more

3

_accurate. Sbme people made no errors at-all and half made 5 percent or

-

. . . N ) . ] .
fewer errors. The latter task indicates that pure fusion for most subjects

was rather rare. If fusion did occur, there must have been enough residual

cues pkésent to allow most subjects to discriminate .the fused product from

a real word.

- = 0 - R - g m

\ A
Insert Fig. 1 about here
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Subjects appear continuously dfstributed in pérfo;mance on each of }‘
the tasks,ldnd there.is 1ift1e evidence of Bﬁmodality in any of the dis- |
fributions\aé one might expect from Day's\(1970) data. A continuous dis-
,tributidn could occur ié abilities on the tasks were truly diséontinuous
but the assesstht was uhre]iab]e. Since each task was Sresénted on pr‘
sessions, performance on‘each task was correlated across the two days.

Tﬁe corre]qgjons were .65 fo:\temporai order judéement, .81 for ear judge-
ment, and..65 for’word Jjudgement . Abplyihg theiSpeqrman—Brown formu]a\for
reliability of the score toté]ed over both days,.the test reliabilities
are .79 for tempora].érder judgement, .89 for ear judéemeht; and .79 for
_word judgement. Since the tésts are fair]y'féliable, it'apbéarsvtha$.;he"
distribution of errors on the tasks’ are not bimoaal.

The correlations between tasks are quite small. ‘fhe-Pea;sdn corre-

-

lation between errors on temporal erder judgement and erfors on ear judge-

4+

ment is .38; between temporal order and word jhdgeﬁent, .23; and between
3

’ | -

A




ear judgemeﬁf'and word judgement, .24, Oniy'the first corre]at?on fs sign4-
ficant, and it is significant at the .025 level Of‘cqnfidence. -
If subjects tend to perceptually fuse the comﬁonents to a word, then
. . * there might be a Eias on.the temporal order judgement to sa} that the stop
R consonant ieads the 1iquid. Thus errors on that task may be a combination
of difficulty in discriminating and response bias. To obtain a more pure !
measure of discriminabi]iEy, the temporal order errors were broken'dewn
into cases where stop lead stimuli were incorrectly idemtified as 1liquid
-leads and.vice versa, and the statistic d' was\ca]culated'for eacH subject
as a measure of perceptual d1scr1m1nab111ty between the two classes. This
more refined measure had Tittle 1nf1uence on the resu]ts d' correlated

e !

N -.97 with total temporal order errors, indicating ]1tt1e difference in the

two measures (Note: , that a large~d' implies few errors, yielding a negative
correlation); d' correlated -.31 with ear judgement and -.27 with word

judgement, with only the former being significant 4% the .05 level of con--

(1dence.

\ . r
) \i The highest correlation, therefore, is between.errors on temporal J

oréer judgemept and errors on the ear judgement and is .38. The correla-
tion .presumably would be.higher were the two tests perfectly reliable. A
correction for attenuaeion of the correlation due to unreliability estimates
the true correlation to be .46. r : E
Discussion
The present study fa11ed to uncover a robust, individual difference

é1n fus1on of word components presented separately to the two ears. When en

obgect1ve measure of fusion was used--i.e., the ability to d1scr1m1nate real

words from "fused" words--fusion did occur but was relatively rare. Averaged
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dv;r'all subje;ts.‘oniy 6 percent errors were ma&g on the task an& the range
of individual differences was rather small. If sdneppeople‘often fuse words,
they should also have difficulty with other judgéments about the camponents.

should be unable to accurately judge, when fusion does occur, which
capponent occurred fiﬁst. Moreover, they should be unable. t; tell which
canponent occurred oh’whichlgaf. Thus, one would expect Accuracy of tem-
‘poral order judgemgﬁts and of ear Judgeﬁéhts to torrelate highly:w{fh
Sccuracy of word judgements and with eacﬁ other, There was, in fact, a
significant correiation between temporal order and ear Judéanents, bu{
1t was not large. \ L

What reasons might be forwarded for the low correlations? First, poor
test reliability would reduce between task correlations. However, test
rel{ability was reasonably high, ranging from .79 to .89. Correction of
the highest correlation between tasks, that of tempérallordér and ear judge-
ments, for attenugtion due to unreliability still left only a.modest-cotre-
latfon accounting for only Zi percent of the varigﬁce in scores. . g

A second possible reason for the low correlations 15 that tenpofa]
orqgr Judgenehts and ear judg;nents-may be heavily 1nflyenced by other 1nd11\
vidual differences. Thus, some people may be relatively insensitive to
temporal 6rder and others may have difficulty in selécting one @ar over the
other even for {tems that don't fuse. Day (1970) claimed, however, tﬁat
people that have.difficulty with phohene-ienpokal order judgements are
highly accurate when they judge what ear is stimulafed first without.régard

to phoneme. Unforiunately. the exact correlations of the two tasks are not

- available.




Th1rd tempora] order judgements and ear judgements might not corre- .
,Tate well with word Judgements because of problemsiwith the word judge-
ment task itse]f The restricted range on the word judgement task would
tend to reduce correlations with other taskst The actual word judgement
task may also be'inappropriate—-i.e., sbme pedp]e.may commonly fuse the *
components and percejve the components in additidn; The perception of

the components as ‘well would be sufficient to discriminate between real

Qords and tused Lordsﬁ In‘fact, on a preliminary test given to different

\ subjects with a differentttape, we did not inform subjects of the nature

of the stimulus 1ist. We asked them to check whether they heerd“a word,
a component, or both. Subjects often checked both. ’

To evaluate these last two hypotheses: twd new Judgement tasks were
created. One task,~tempqra1 order judgement eer (TOJE) used the same tape
as the former temporeT order task. However, subjects were asked on the
new task to judge which ear received a comnonent first, not which phoneme(A

; occurred first. If the corre]ation betueen temporaT order judgement

?» phoneme (the former task - TOJP) and TOJE is hlgh then performance
| ~ > on TOJP probab]y ref]ects the abi]ity to make temporal order Judgements
and not onTy fusion. The second new task called word judgement 2 (WJ2)

was a mod1f1cat1on of the earlier word task. Half the 44 jtem pairs

were comporents only as before. The other—half af the pairs consisted of

N

an actual word (e.q., BLANKET) presented to one ear and a component (e.g.,
either LANKET or BANKET) presented to the other ear. Subjects were.asked
to judge whether no word was present or a word as well as a component

was present. 'As before subjects had check lists with the possible items
’\\

before them.




. , R T

. b . . > . . i
Thirty-one of the previous 36 subjects were obtained for two more- .-
e — v -~ !
sessions and run as@described for the main experiment on the two, new tasks.
The TOJE task was s]ightly easier than the. former TOJP task, but the

)
- distribution of subJect scores was rather simi]ar " The correlation of

'

the percent correct on the two tasks was .62, uneorrected for attenuation.
. This result indicates that poor'performance on fOJP is determined not only =
by fusion but also by poor d1scr1m1nab111ty on tempora] order per se. The‘
3 result, on the surface is also contrary to Day's reported results. A simple
model was used to re—evaluatewthe re]ationsh1p between TOJP, the old word
\ ~ Jjudgement task, and the right ear judgement task. Essentially the model

assumed that an error on TOJP could arise either because of fusion or.

because in the absence of fusion temporal discrfminaoility failed. The

latter component is estimated from.TOJE. The model allowed an estimate
-~ Oof the errors due to fusfon. Unfortunate]y, this derived measure faiied

to correlate as well with other tasks as the uncorrected TOJP.

LY

Subjects.made more @rrorsvgh‘WJZ than on the previous WJ task and the
scores weré distributed over a broader range. However. the new tg;h'corretaled '
more poorly with the old tasks thap d1d the former W task. .

These resu]ts in. the1r ent1rety suggest therefore that the fusion
phenomenon studied by Day is not one of pure.fuséon. If-it were, discrimin-
ation of words from.eomoonents, temporal order\of‘phonemes, and ear of entry
should be high]y correlated. The fact that they are not suggests not only
that pure fusion is rare.but that the tasks ﬂnvolve fairly independent lbi}it{es.

. How are these results to be reconciled w1th Day's work?. Day found that

TOJP was rdlated to the number of fusion-responses when subjects wrote down

whatever they heard, words or components, or both., On the other hand

©
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TOJP was not related to TOJE. we f1nd Just_/hefoppos1te on both aspects. * - |
anally in Day's worko*QJP task 1s related to a ﬂﬁmber of 1nterest1ng ." ’
.other tasks ' ‘ L
Recently. Day (personal comunication) described in'hore detatl her
more racent scoring techniques on Tqu. whtc;m;:\now her main techn1oue
for assess4ng.1nd1y1duql d1fferences: In the earlier report (1970) she
. y differentiated subjegts on the basis of percent correct on l1qu16ﬁ?eo pairs
of 1tems! As already suggested, this m easure 1sh1ghly‘1nfldenced by bias
as well as o1scr1m1nab111ty The more recent procedure 1s rather complex ,-
but in part subjects are classifted as language optional 1f performance
on both stop led and 11quid led pa1rs does not d1ffer substant1ally and
both are 55 percent correct at 50 and 75 mskc. onset asynchron1es Subjects
are clagssified as language bodhd. if stop Ted pairs are correct over 68 per-
cent of the time and 11quid led are correct }ess than 50 pgrcent of the time.
* Subjects that fail to meet these.criteria are not c1ass1f1eo. For example;
a person that performed at the 50%-level on botﬁﬁstop Ted ano i1qu1d Jed
pairs would be non-classified. ‘Jnvour system, such a person would be given
the lowest score of no d1scr1m1nat1on |
Aga1n Day S .newer class1f1cat1on scheme 1s highly 1nf1uenced y subjects’'
biases in favor of saying the stop leads. Although d1scr1m1nab1l1t5\rs cor-
> related with the igass1f1cat1on some subjects that are classified as one
type or the other actually may differ 11ttle in discriminability. To pro-
" vide 2 concrete exanple, a subject obtaining Gb% correct on stop led pairs
and 60% correct on 11quid led pairs woulo~be classified or language opt1onal.
The overall percent correct would be 60% and d' weuld be: s81. A subject

(~"/ obtaining 90% correct on stop led and 45% correct on 11qu1d led pa1rs would

) . ' A ‘ o tD

Q . ‘ 3 ‘ : . -g'
E '. ~ ‘ ll’
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' 'be classified as language pound! but the overall percent correct would be
67.5% co;rect-and d' would’be 3.15. Both overall percent correct and d"
i;‘]arger for the hypothetical language bound subject, implying betfer.
not wo;se;d{scr'i;ninabmty. '

Thus, while our measures were-relatively pure measures of d#scriﬁ?n-
ability, Day's scoring system specifically includes bigs. One reason,

- therefore, that she found no relationship between TOJP afd TOJE is that

bias in favor of reporting one phoneme first would be unrelated to the
‘ o M .

biases and discriminability that would operate in TOJE. ‘L

More important, the different scoring techniques suggest an important
4

Y

> aspéct o€‘%he fusion bheﬁbmenqn. The phenomenon appears not to be one so

: J , . ’
) ‘ much of actual fusion. If it were;)then;we should have found higher correla- Q\
. \ . '\

tions between our various measures. Rather, the phenomenon sq'ms to be one
— .

in which language heavily influenges se@sory discriminations. - The influence
is one not so much of impairing discriminability as it is in biasing the

-ersr . . answer-

. . . . . e

Fusability is probably, therefore, an inappropriate descriptive term for

the individual differences} Day'§ terms of 1anguage bound and language op-

- t .
¢

tional impfy differences in ability to divorce ofleself from language ‘influence,

~and may be more appropriate. This interpretafion has implications for the

3

kinds of other tasks that might relate tb the present ones.

There are other differences between the'Déy studies and the present

-

R / .
ope. The stimulus. tapes use different words, they are prepared differently

and the exact onset asynchronies of the members of a pair differ, Our sub-
jects were tolg the nature of the stimuli and made forced choice judgements

on checklists; Day's subjects did not know either the exact nature of the
s . . \

4

2V,
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stimuli or what,stimulus would occur next, These differences might be

critical to.the differghf results. Thus, without regard to scoring

L

system, oUriﬁrocedures might reduce the natural bias some people would
i

have in favoring stop led pairs. Despite these differences, we suggest

that the fusion phenomenon is not so much an inability to discriminate

components of word$ as it is for language to influence the response.

~ »

s

P
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Footnotes /
\‘ ) . ' - o e

4 . \ . u

]Cutting! a]though f%hdiné a large range’of individual diff;redces in fugg—
bility, found only a- trace of é bimodal aigtvﬁbutioﬁ of subjects on fusa- .
bilfty; "The difference between his results and those of Day's could be"
due’to synthetiflfs.'naturql spéech or én'jnadequate number of subjects

in Day's g&periments. ?

S

2Thé 88.\millisecond value was(gg;sen to be large enough so non fusers should
have a relatively easy time in temporal order judgements but small enough

so the fusion phenomenon shou]g not break down for fusers... ?urthermore,

it is large enough that minor deviations fxom the'jntended tim; should have

little influence on the results.
' e '

"g R 0
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oL . Table 1

 Words uéé',d' for Constructing Components

\ ’

~

 BLANKET - o f
~ BLOSSOM ~
¥ BRACELET ‘ ‘%
BREAKFAST |
CLIMATE - ‘
* CLOSET ”
CRACKER = - | '

CRYSTAL.
DRAGONS
. DREADFUL
DROWSY
..GLADLY. ' .
GLEAMING ‘
AVITY ° , .
GREEDY
PLACID,
# PLANET | _
PRIVATE L

PRODUCT
TREATMENT - -
TRIUMPH .

TRUMPET




NUMBER SUBJECTS - NUMBER SUBJECTS

" NUMBER SUBJECTS

//'%%W/%7

21-25 26-30 31-38 3640 41-45 A6-50-5-55
PERCENT ERROR TEMPORAL ORDER

/
-IO

0.
- 05 “l -15 -20 26%30 ‘353640 64650555
PERCENT ERROR- EAR JUDGEMENT

A rryemm
15 16-20 21-28 26~30 31-35 36-40 4|-45 48-5051-56
“ PERCENT ERROR- WORD JUDGEMENT
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