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Method

Twenty four students.at Chulalongkorn University served in

Experiment I1I, They were randomly assigned to condition,

. Apparatus - - \
1, A digitai stop watch
2. A synchronizerx
3; A set 0of/6 touched-switches
4, A tape recorder {sterec system)
'5.. A slide projector“and a day-light-sereen
6. A set of 24 To-Be-Perceived Items (TBPI)
7. A set of 24-Examininé Piétures (EP)

v 8. A microphone with stop circuit connection
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Fig. 3. A synchronized system and apparatus used in experiment II,
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Experimental'désign"and‘grocedure

To measure the time taken by the Ss in the internal processing
period of speech perception iﬁ felation to the modifier positions,
a synchronized system &as designed in oxdex to eliminate all interven~
-ing variables, ‘Electronic circuits,were specially designed and con-
nected for the taskol The To-Be-Perceived-Items(the iists of noun~
modifier item used im"Experiment 1) were éresented to Ss via a loud
speaker of a tape rétorder;‘”The’SpEedfof;preSentation was up to~the
normal speaking conditiom, about 100 two-syllable words per minute.
At the end of the last syllable in each TEPI, an electrical pulse about
50 cps. from the tape was sent to startup the digital stop watch and
simultaneously project the slide via a synchronizer. Ss were assigned
to select one éf the pictures, that co¥responded to the TBPI, out of
the six pictures presented on the screem, The resulting distance
between the screen and §§°eyes was approximately 250 cm. and the cluster
of the six pictuxes was distributed ip a circul;r_form with the radius
of approximately 25 cm. sé that the solid angle sustained by the Ss'eyes
was in the order eof average visual span and all pictures would be per-
ceived simcltanecously,ithus, eliminated the orderly searching character-
istic of the S5 _reading habit which could be one of the intervening
variables that affected reaction,time, Only one of the six pictures
corresponded tothé) TBRIfrom tHe (tapé) tie) othet! four pictutcs were
only one-character-wrongly drawn so that if any one of them was wrongly

selected by the Es, the error of speech perception could be definitely



36

identified: the si#th picture was a question mark in which Ss were told
to choose for thé response when they were not sure or could ﬁot select
the corresponding picture, thus, eliminated the guessing effect, Ss
were trained to respond to the stimuli by touching the touched-switch
under the number that corresponded to the mtmber of the selected picture
which, ir turn, corresponded to the TBPI. In summary, the variety of
the modifier positions of the TBPI would =ffect the duration of encod-
ing‘procass,and,hgnce,wﬁﬁp£§53,in the differential reaction time., The

paradigﬁ can be presented dn/a diagrami.as follows :

Stiﬁulus

IP § ‘ Fi R,
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Fig. 4. Prototype paradigm _
5101 To~Be=Perceivad=Ttan |frem |1oud Spedker
82 == Examining Picture from screen
I? -- Internal Information Processing

R. =-—- _Key selection xesponse

R; == Key_ touching response

t, - S1 presentation interval (fixed)
t, - Internal reaction time  (unknown)
. t; -~ External reaction time (fixed)

t  =-- Resting time (fixed)
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When a set of trails was tested, it was found. that the ﬁrecis-
sion and sensitivity of the designed system and instruments detected
another intervening variable which, of course, must be eliminated for
correction of the data. Owing to the wariation of the duration in the
movement of $'s hand to the touched-switChein cach trial, the data of
reaction—-time could not be statistically processed for the compariéon
. of the duration of enco&ing process fin relation to modifier positions
in the TBPI. The disgévezy of suc,ﬁ,,intefrvening,‘variable changed the

paradigm to be as shown in the following'diagram.
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Fig. 5. Finding/of intexvening variable

RV == Intervening variable

Finally, modified system and instruments were constructed, In
order to eliminate the complexity of the response in the proceeding

paradigm, £s were assigned to perform oral response -immediately after
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the selection of the corresponding piéture by stating out the ordinal
number of the picture and the choice wonld be recorded by the experi-
menter. Some parts of electronic eircuit were changed; the toucbed«
switch in the preceeding system of equipments was replaced by a micro-
phone with a stop«signal-jcircgit conneCtibn, When S performed am oral
respouse; speech sound wasldetgcted by the mierophone and converted inte
an electrical pulse which stopped the digital stop watch, i.e., stopped

by Sound. The reaction time was recoxrded by the experimenter, - -

" S 1 - :,_5{ ............. SZ e
Stimulus " z ,
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OB £ M ............. t M t2 ),,ts .( t (m Sec. )

Fig. 6 Modified varadignm
' Rm - Modified response
Each 5 performed for 24 trials, each trial took only approxi-
mately 10 seconds with .a resting and.resetting sthe instrument period éf
approximately 5/secondsy therefore, g's sénsory—receptor—sensitivity
would not decrease and S's attention would not-be lost by fatigue. The
resting peridd giso functions as an intermittent period betweem trials

which eliminated interference of the encoded TBPIs. Each S serveqd in the

~experiment II1 for approximately 5 minutes. No reward was given to the 8.



Results of Experiment II

Reaction Time Analysis

The date of reaction time in the e#periment II were reorganized
and analyzed in the form of fixed-H-fosdition in order to show the
differential internal processing time of cach pattern of varied-M-
pcsifion~TPPI. The meam of feaction tiue of each pattern are presented

. in teble 8. ©

TABLE 8§

REAGTION TIME OF TREL FERCEPTICN

Number of M Hean
prior to.N reaction time
0 2.48
i 2.55
2 i
3 4,38
j

The difierences between the means of reaction tinme were tested
for significence by means of ANOVA for single factor experiment with
1 .
repeated measures on the same elements., The'results are summarized in

table q.

¢

I
“B.J. Winer, Statistical Principles in Experimental Design,
(Tokyo: McGraw Hill Kogakusha, 1971), pp. 261-296.
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TABLE 9

ANALYSIS OF VARIANCE

Source of variatio: 7 ( MS F

Between peop

15.97 66.54%

...j
\ \ ifferences of means

of reaction time are si t "': ; le test due to the effect

The T ,, (3,69

of the treatment.

Tests or 1: ' ce of are performed by

i)

means of Newm'\ it ! in table 10,

QW']@Nﬂim UANINYNAY
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TABLE 10

TESTS ON DIFFERENCES BETWEEN PAIRS OF MEANS

Number of I 0 i 2 3
prior to N Total 59.56 CoR23 95.26 105,13
0 59,56 - 25,87 35.70 45,57
1 85.23 - 10.03 16,50
2 95.26 - 9.87
3 |05 M8 N | R e, Wt =
q_g, (2560) A 3.76 4.28 | 4,60
Eﬁgres q.gg(r,60) 9.92 10.27 | 11,04
4,95 (x, 60) 2.83 3.40 3.74
J;ﬁsres q.gs(r,60) 6.79 8.16 8.58
0 i 2 3
o — =k 4 %
1 o * &k
2 - %
3 -
TABLE 11
TEST  FOR 'TRENDS
T | K
0 ; 2 3 2c2 aanz C MS F
Totadl:s 155,56, | 85.23,| 95,264 | 105.13
Linear =¥ -1 1 3 20 480 1467974 44 /861186 ,91%%
Quadratic 1 -1 -1 1 4 56 -15.80 2.60 1G.83%*%
Cubic o=l 3 -3 1 20 | 480 15.48 .50 2.08
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The mean of reaction time of each pattern of TBPI is plotted'in

figure 7,
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Fig. 7. Reaction time of verbal-visual matching of TBPI

Discussion on ‘the Results of Experiment II

In Experiment II, it was hypothesgized that modifier positions in
TBPIs would effect speed of perception of speech in tﬁe way that encoding
process would take differential internal processing time becausé the me-
chanism is serial and delayed where modifiers ﬁreceed noun, but where
modifiers follow'noun the mechanism is instantaneous., As for a quantita-
tive verificatipn in verbal-visual matching reaction. time, the hypothesis
predicted the followinguquantitative regult.

.The increment of reaction time of verbal-visual matching varies
as a linear function of the number of modifiers prior to noun in the

TBPisyior dn a"mathematical statemernt)

TyVm C><i M

where T = vyerbal-visual matching reaction time

n = numbers of modifiers prior to noun
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" The result of reaction time analysis, as shoun in table 8,%,10
and figuxe:7, indicétesla differentizal cffect of modifier positions in
the TBPIs, The test for trends indicates 2 much more linear variation,
thus, su@ports the hypothesis that modifier positions in the TBPIs .
effect the internal processing time becéuse of the mechanism which is
serial and delayed where modifiers preceed noun but it is instantancous
where noun preceeds modifierss

Combining tﬁeqresultsﬂof_the,experiment I and 1I, the differenw
tial effect of modifier positioms in the TBPIs upon speech perception.
,an¢’STM is dune tog2 process of reorgaaizing the speech codes, Particu— -
lary, the string of acéustic codes, which does not match to the intcre
nal sementic codes* for the chunking mprocess, must be impeled into the
reorganization loop and may circulate for a number of times** until
the sequence of those acousﬁic codes dis compaﬁible to the internal se=-
mantic codgs, Thus the-reaction time in werbal-visual matching
increases approximately in a linear function of the number of modifiers

prior to noun because of the order of reorganization,

* The intefnal semantic code is the Qnit of 1learned material
which a person obtained,in the past exzpericnce. If the propagating
neural network in the' brain is assumed™to be responsible for the
sturage of memorys it can be concluded that the internal semantic code
is nothing dut neural circuit which can be operated by the appropiate

patterd of “‘net®zl signals,

k%
The“clrculation of acoustic codes in the reorganization loop

is compatible to rehearsal which was narratad by the subjects in the
1aterview,
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Due to the variable control in the verbal-visual matching par

paradigm, it can be specified that the previously cited loop of opera-

encoding process and semantic

encoding process. . & \ 8 at put of the latter process,
Taking into account that th R /o4 2 perceptual codes at
a time, This implw [ by 2vid illustrzted in the

“A ‘complete & ex n: n -of - '*«,-. findings of the -
present cexperiment nd dis sed relatively to the
contemporaxy th h pe1 1 an an memory in the next

chapter,

AULINENTNEINS
RIANTIUNRIINY1AY
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