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Prevalex\t .models of st:.mulus process:mg treat thJ.s perfomé.nce famlrtatmn

as msultmg fn:m the unpmvement of prunax'y channel (sense) fum,tlon by a. " ' ‘52

nndJ.fJ.catlon of pmmary channel oper'atlon caused by tt\e :mput to the iRy g il

aux:lary channel.» Ix lS argued here that the ~sec¢bﬁd channel ‘does not;

b - .l Al
L : . N modlfy the fnrst,‘ but that a merg:.ng of mfona\atlon occurs A model bullt
4 4 ..
= 4 : .' e
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: most helpful dum.ng those per'lods, thJ.s opporrtum_ty seems the most A :
appmprlate, smce thelr effor*ts were made .towarﬂs the end of a- :
\ e 'canpleted MastersThesm. o ce T o o -..‘,ta- o .
" ’ o ' F:Lrst I would 11_ke to thank Dick Taylor who sponsored me as-'a A
~ | potentlal gmaduate student, and fought unr'em:LttJ.ngly for _my- aoceptance’ o '
3 ", into the graduate pmgnamne and for my fmanc:x.al suppor't T would ﬁ?
: o also l:.ke to thank him fqr the t:.me and money, he J.nvested :m me
) h }‘: . * during my flrst year of study. - ‘At the time of my appllcatlon to o
'." . ) :‘. B e Memorn.al I was destltute, w1thout a place to go. DJ.ck_ helped | me back to '
' _ my feet and rekmdled my J.nterests in Psychology ) _— 0 | 3 R
e T second, T would Like to ‘thank Ted: Rowe "and Grahan Skanes who .
~counseled me when I became an academlc orphan Both mter\::eded m my
- "Kbehalf .enabll;xg me to r~emam a gnaduate student, and were able to - ; e
\.\\.‘ N f:m@ a new superwsor for mev . L - - . o .
o ‘ Th_md I would. lJ.ke to especm] 1v thank Cathv Pennev*for' |
'agreemg to supervlse a rather‘ scattered gr‘aduate student,_She—}cnev.-H: ', !
. o Full well that I was :mterested 1n a toplc out51de her own specaallzatlon, |
{'? -  yet she elccepted the task ,of\leamnug a new area :mcom wlth the-
k ' . ,o. . ohvioﬁslyvtor'.tuo’tjs L;r‘oblems of overeeé‘ihg the co'hpletion of e; step'e b
? | | :The513. o ; ‘. " . - ~ ., . 4 .
"’1 _ ‘»‘ ‘. \ " . Beyond these smgular acts of a:.d, which should be’ all a per'son : :
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] allowed the complet:.on of thls thes:.s m one: .way or another. Gordon .
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BB B - m.ght my problems w1th payroll and to generally c-lear up any problem M"v L ,- .
' ’ ' I would encounter. I do not thlnk I should glve him a personal :' s NN
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; c:.tatlon however, he d1d not do all thls for me Gondon 1s not the
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) ';-f ' e , person who only heips those he llkes, Gordon helps everyone who' asks
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. - ‘ (and same who don t) I would 1:Lke to thank Gordon ‘as a- graduat/ef
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S student, n/ot as Terpy Kenney : "\ L ‘ @/
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As members of my 'I'hes:.s Cormuttee, Bman Craske and M;nke Sher'm.ck
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A person who should net be mssed when a graduate student dlspenses ' \

Y

gratltude 1s Fred Aldrlch As Dean of the School of' Graduate StudJ.es, he ' Y

_has: long champloned the gnaduate students cause when other members of the
J

[

: academlc commnl.ty have forgotten these lowly constltuents. Dean Aldm.ch o /

. works mcredlbly hard to fmd all students some form of flnanc1al support

I would 13.}<e to thank th for the personal attentlon he gave me. I am most ‘ '- .

grateful for the Umvers:.ty Fellowshlp I haVe recelved for the dunat:.on of

Y .o ../4 . . ‘*r‘ )

. ""': . s“tay at Memorial “ . " \ ' ..»n.. I A ;
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' 4 - Lastly, I would '.hke to thank Frank Kenny who was k.J.nd enough 10 -
? AR , R pay more fhail half Lhe rentl and r'emam a fmend and Denlse Brennan who .
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A person s performance in a detectlon task 1s mpmved ST
1

when st:.mulatlon 1s glven to both audltory and visual modalltles

compared to when s‘tlrgulatlon 1s g;Lven <o) elther modallty alone N
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(BucSmev and McGrath 1981' Mor'nell, 1968a, Todd, 1912) Thls B ' '

A

does not seem sur'pmsmg if’ the sub]ect's task 1s to detec-t

v

’ stlmulatlon, the pmbabllty of} detectmg one of’ two st:unul:. : ." .

Watd YT oL

‘g. ‘ ' ':_g.'.':"‘l should be g,reater 'than the pr'ébablllty of detectmg one st:.mulus

o - ‘alohe (Bmwn and Hopkms,, 195%' Raab,‘ Zesz) 'I’he underlylng ;

: o " process through whlch th.:l,s r{obablllty increase- occurs, however, :
. ’ | [P 15 not readlly apparent. f‘ N I o : A. ; - s

The pmmary mte.nt of th:n.s thes:Ls 1s threefold 12 to .. . . ) '
N n . . v : .

. review expemmentatlon ooncemed w1th tasks reflectmg the. - -

J.nteractlon between aud.ltom} and VJ.sual processmg, 2) to

RIS .

: '-.f el rev1ew the ex1.st.1.ng models of stJ.mulus pmcess:mg developed to S K .

- account for perfonnance I’acllltatlon with blsensor-y stmulat:.on,

b ‘, .
L
.
-

c o L and 3) to pmpose a new process:mg model to account for thn.s '
sl facll:l.tatlon. ’Iwo experments w:Lll be r’epOI'ted th.ch test the T_Tj— |
e t_" ' ‘ " new model.‘ 'I‘he focus of thls 'theSJ.S Wlll be on how st.umll _ o o )";

‘ ‘ Supplled to dlfferém: sensory modalltles mlght :mter\éct S0 that : ‘
; ) ’ Stlmulus mfonnatlon is um.fled and PePfomance facil:.tated. o o
[ ¥ * ' . . . AN
?;" - o Intersensory amusal '-. A - o : R .' ‘ o . ' ,
: ; ’ ] ' Cer*tamly an increase in blsensor'y detection probablhty : *’ ) o ﬁ
1‘: 1mp11es an- .mteractlon between the processes mvolved in v1sual . ’ ".
r' ) and aud:.tory stumlus detectlon, and, s:mce the aud:.tory and . Coe G '
o ‘_ opt:Lc nerves are qurte separate, any mterlocutlon between o
P > ' '
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- of the tone agamst the ccnstant-n.ntensity backgmund.

" vary between .2 and .8 (in steps of .1) by alter:mg the mtensrty L

N .,

| ‘ aud:.tor'y and v1sua.1 systems must be assumed to occur centrally.

\ e
A s:.mple methoq of accomtmg for the mcrease in detectlon R -

prvobabllty is. to propose that the onset ‘of any st:.mulus results- - _

| J.n an arousal response wn.th:.n some: cent‘ival mechamsm :mvolved

' _m general stunulus detectlon, hence, the occur'rence of two

stmull results J.n a greater amount of arousal, fac:.l:.tatmg
the detectlon of stlmulatlon. I~bwever, expemment by Bmwn
and Hopk:ns (1967) shows that: the effect of blsensory stmulatlon
" is more subtle than would First appear:. . - o
Brown ancl Hopkms requu'ed the:.r' subjects to detect the a
presence of a 1000 hz tone embedded ina whlte mlse backgmund. e - - ‘

’I’he detectlon pnobabJ.llty of the. aud.:.tory task was adjusted to T W

v:Lsual task was made equ:walent to the aud:.tory task by dlsplaylng -
the audltor'y st:unulus tnace on an. osclllosoope. Vlsual detectlon |
pI'Obablll.‘tleS were ad]usted J.n the same way, to the Same values,

as were the audltory pmbabllltles The blsensor'y task used
aud:.tory-v:.sual st:mulus palrs matched for dst;ectlon pmbablllty

'-'.‘_' Brown and I-bpkms found the detectlon probabJ.IJ tles of ‘the G:

audltory-v:Lsual pairs hzgher than the detéct].on pmbab:.llty of
elther‘ unisensory st;unulus aléne. S ' .

Brcwn and l-bpkms' eXpemmental task vequlxed a ftmct:.onal'

J.nteractlon between the detectlon of a smu501dal tone and’ the .
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K pmbab:l.llty was to exhlblt '

.targets wene embedded :Ln ra.ndoq\ no:.ée, the mcrement in total

:mcrement

T smuso:l.dallty was detected and comb:.ned between modahtles to

R .. B Cl PO . : : . L ,.v‘
S . Lo . . . o

ceme_nt. S:mce the smusoldal

system:l.c amusal caused by the mciusxon of the target may be

. /
assumed to have been nunma],,, the / ctual task requ:rement was

to abstract the smusoa;d fmm the total stmmlatlon._ ‘It was .

: the feature of sn.nuso:Ldallty whlch was’ abstracted from the total

g Astlmula,tlon in .-each modality and.detecteq, rt_was not an ~arpusal

e N
.

A

'I‘he notlon that performance fac111tat1<5n :{n blsensor'y v

'tasks éan be attrﬂ:uted to genenal arousal effects does not ‘seem '

' 'vmble. Brown and Hopkms' da'ta suggest the st:mulus feature of .

- 'produce performance facﬂltatlon

N ! . [N -

'Response quvalence..- e s f R

On/ way in-which stunulus featur'es m:Lght be combmed is 1f

~1:hey glve rise to the same response.ff‘ Por' example, Hllgard (1933)
- recorded eye-bl:.nks followmg the presentatlon of e:Lther a llght

- -or a tone. When he presented the st:umll .in En;ogresswely closer

“?“

L temporal succe851on, Hilgard found the tm,,x"esponSes merged mto ,.

- a smgle blmk of g;peater magnljxde than bl:Lnks to elther' stlmulus

9

. alone. ’l'he pomt of maxunal su:m\atn.on was when =the llght preceded
¢ the tone by 140 msec. In a s:tmlar expemment HershEnson (1982)

i ‘rvequnred his subjects to press ‘a button -as soon as they detected




” maxmally fac11:.tate eyeg-bllnks. Theo responses of "su.bjects to n . : SR
: ) : Cs c
) E _ TR blsensory stlmulatfbn  séem to be opt:.m:.z.ed when the responses j".a N
.‘: o I. - ) to both stl.mull .are equatéd and the stxmull beara cez'tam :‘ - ‘ S
‘ ,. o tenpoml relatlons}u.p to one enother 'I’lus Oper\atloml e¥ lanatlo k :‘ N
"" . s ls 1n essence sunllar to a the;ry developed by Sper'r'y (1952) Wthh : ;s
‘. . B Perceptlons and Jldeas are found, upon analysis- t:> o ’ '_ 3
| . have thEJ.I' factual 51gm.f1cance a.n:i meanlng in tems " ‘ F .‘ ' ;.- -
:‘“._’ ultlmately of over't operatlon.‘ : ’Ihe:r meanmg demves..:‘; :_‘ "" A"'.t.e.‘"“ N
E fmm the potenual effect “that lS, the dlfference ;‘3 R !
S they make or may‘make in behauor (p. 300) W, Cw ;1".‘-‘;‘;‘; '=.V:,"
C ) ¢ e : 3
j"' - ' The above quotatlon Jmplles 15]'1‘:-111:3 as ;;hown by the e B 4 .
- ' exper-.m\ents of Hllgard (1933) and Hershenson (19622 when the " _ B :.;:_.
; _ ‘ S r'espon es t6 two- dlf"fer'ent stnmuh aré 1den1;1ca1 the st:u‘null are « ° c
‘% . . Lwluvnonllly Ldml{.lcal in meanuu, to the Tes pondenl.t heuc(, oxptr,m"e
g o | :.‘ tq both stnnull g:wes the ree;pondent two mchces of the same '_‘ d;_' Jl . T
) t ‘ . ) ; ‘_ ' When the condltlon of response equ.walence 1s met,‘the o x
; o e s
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o the occm-*rence ef elther a 11ght or‘ a tone. I-‘rcm & po;nt of R

smul‘taneous prvesentatlon the stJ.mull weﬁ bmgzess;vb}y : 2 '\'--7 :, ?. o N
; separated in Dt:une Her's‘henson found blsensom; fac111te1;1:on of . L
e requnse tm:‘a (Ii;E) to' flI‘St mcreaSe and then decr'ease §§_ 'the Ty "f
. l.lght preceded the tone by greater‘ perlods. 'I'he point of- “ . -::";7',
e ma:dma:'L RI‘ fa01l:x.tat10n was when,1 the 11ght preceded the tone by s *

\\ 40 msec, prec:.sely the temponal successmn found by Hllga:g‘d to MRV !



N “ v - e
,_’}:"’\: - . [ .. . f”' : K i :
".J :; a s 2 - : a. i ,"' : . o I
[ ' . ° . 1 4 . w
R P SRR T R N
r..' -° - . -" . .
. ‘- - ¥, C u ‘o f:
S L cs 'o. K
o e o :uwocatlon of neunaf surm tlon would expla:Ln both faster and vl e i
1 ] . - o oy 1, -
3 : ‘ 5 A . "
A more J.ntense responses. “'Neural sumnat:.on refers to the tempor‘al_ L
? i ' LN . 1 el .. .- L T N
A B or- spatlal smma'tlon of ner've nmpulses at scme ;eeept1on po:.nt. \_ S

) g : "-‘.',If the receptlon pomt we:ne consmer'ed to be some neuron or et
N ._‘group of neurons ntmllmg the evocatlon of a certam motor ‘ .

v . L l-"r’e@nse,.and 1f some threshold must be exceeded before the coo _

: _ : ; ':~ : responsa could be 1n1t1ated ‘a @ster resppnse could cerfta:mly be oo

b e : ,)aocounted for in c{ Ses where two mputs yJ.eld one response (eg e ,. "\f_ .'1 T .j' :
o 'l‘.:.:- ' ,* Hetshenson s e;cpem.men?t») and more mtense responses :Ln cases " -
' ’ .': .- 1where t\-.lo mputs yleld two}esponses (eg. Hllgartl's expem.ment) , " L ‘
“r R / Neur\a.f s.(;:rn.\atlon‘ will be" refer'red to henceforth as :mfozmatlon | . Co
o sunmatlon mesmuch as t‘he cruc1al charactemstxe of neural AR

B l[/r. ’;_ J.tnpulses (1n the context\ of thls ’the51s) is that the :unpulses \\~ :f_, . f-": |

) ' 3 carrvy :Lnfoxmatlon ébout the stmulus. r _ v ‘ B :

‘ g ‘* 1 Anothez' way stJmull nught mtexect between modalltles 1s “ nl ,
"."\. also ev:.de:pt 1.n the above dlscussmn.. Both Hllgand (1933) a.nd - -
, He enson (1962) found the temporal relatlonshlp between the : o 1,' X X
‘. : ."*" two st:.mul:. was cmtlcal to response fac:.lltatlon. Moreovex', " f : \ /
. i ;Ln both experlme.nts max.lmal r*esponse enha.ncement was found wl%en . .' et |

N o the \f:.sual stmulus preceded the audltory ~stnmulus b&g msec. . “, . -
P ‘ - . . SR

‘.7‘
N

v
/

Aathough these resulits support the contentionthat response " L 12T

S o o equivalenee determlnes st:unulus mteractlon, they also brn.ng :mto ol .
A O quest:.on the extent to th.ch the stimulus sequence and SOA | "_.':".'1. Pl
e e (st:unulus onset asynchmny) mfluence}»erfomnance. : Smce ,RT to a R -
' Tt e . . 7 . ’1' ‘ ‘l
; o
C
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'7, e s:unple v:Lsual stmmlus lS genemlly greater than RT to a. s:.mple

; 1 P N ","audltory stJmulus by about 140 msec (Woodworth and Sohlosberg 1954) R

;o L = ’j“.: . 4and evoked potentlals to V1sual and audltory st1mu11 follow the ‘

T : 'same tempor‘al on:fer (Morrell ]@67), it mlght be argued that .

T O Zst.unulus 1nteract10n between modal:n.tles 1s govemed by the "‘5‘.\
L g | . . . :
i temporal sequence of the st:mull as well as the condltlon of

L o
Fos 'response equ_walence. '\Thus, the results of Hllgard and Hershenson

! . : .

§ .nught be &aken to support an, hypothes:Ls th.ch predlcts max1ma1

S ,'"response fac:LlltatJ.on when “the central arm.val t:|.mes of two mdlces' -
-"of the same response comelde, that :LS, a- spatlal and temporaﬂ. _‘ %

T sunmatlon hypothe51s. , In terms ‘of - st:.mulus mteractlon, 'thlS

E ,.,‘ hypothe51s would mean that between mociallty :Lnteractlons are ,

oo deter'm.med by temporal co:.nc:.dence ‘of- neunal J.mpulses at a :- ‘ o
Y \ . ' certa:.n s:.te, an 1dea Pmposed by Mllner (197u) \ . i
Lot - Lo s .' o et - ':i).ﬂ
. \ o The Statlst,lcal Fac:LlJ.tat:Lon model. ‘
‘ Raab (1962) proposed a- model of st:.mulus pmcess:mg, the ]

o I L :.Statlstlcal Fac111tat'.\.on m.xfel, whlch uses “the mtenactlon of two

- Tx

?...': RT probablllty dlstmbutlons to expla.m the msponse facihtatlon ’

-

- oaws

repoz'ted by Hersﬁ!nson (1952). Raab po:mted out how RTQ, las.
Ca C '_ ~for descmptlve purposes, are’ actually the mean RT of a

o '-dlstrlbtitlon of obtained R’I‘s“ : suqh, he R’L Hr_rshenson ,‘ rted

&
—_—
. ":1:; .
ey . .
Y .
2y

. _l'for audltory (RT4 5 and V1sual (171‘\,) tmals represent o underl i
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probab:.llty dlstmbut:.ons th.ch prov:.de the smgle RT for blsensory

EECS . R bicuitos

REER o tr.tal\s (RT ) the obser'ved

o i .
3 - l
M {
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RT

AV

1s sn.mpl the faster RT between the
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‘ ‘ two um.sensory dlstrlbutn.ons. ’ ‘ S J;‘\

Raab's explanat:Lon of Hershenson s data\ rests on an - )

\

_ analys:Ls of the SOA effect on All blsensory trlals m

AV
- Hershenson s experunent began w1th the onset of the v::.sual

- .stlmulus, the onset of the audltory st.unulus was 1ther :

T s:multane0us w1th or de ed\s to 85 msec after the onset of the ‘

.,"v:Lsual st:unulus. The blsensory RTs were canpared to the unlsensory

4RTs to determme the amount \of fac111tatlon. It was found that

L _; the amount ‘of ! facn.lltatlon was symmetrlcally dlstrlbuted about a' Vo
e -maxumnn at a SOA of uo msec.' Raab argues thJ.s f:mdmg 1s best

:"‘mtex'pr'eted as the- result of changmg degrees of overlap between-

- ; .:'«'the two um.sensory RT dlstrlbutlons.‘ 1) when the stmmlus onsets.""., .
ane s:.multaneous (at SOA 0) there is no dlStI‘lbuthI‘l overlap ’
, and RTAV 1s detenmned by the faster RTA dlstrlbutlon, 2) as the"_' L
| .SOA approaches HO msec the leadmg (faster) ta:Ll of the RTV 1:
A "d:.strlbutlon begms to overlap the tralllng (slower) tall of the'm
e ‘_ R'I‘A d:.strzbutlon and scme of the slower RTA members are replaced J.l'l o
' _.the RTA dlstrlbutlon by faster RTV members;, 3) when the SOA is
- qequal to ltO msec the two umsensory dlstmbutlons exactly overlap ‘ )
and. the faster R’I‘ fmm eJ.ther dlstrlbutlon w111 be the R, \ . 4' \ \ '
‘ | samp\le and l&) -as, the SQA 1ncreases beyond uo msec the RTV \\
F : dlstrlbutlon domma‘qes the membershlp of the dlst}:'lbutlon to “:\;‘ . L

A-j a, greater degree unt:.l no- overlap GXlS‘tS and the R'I‘v dlstmbutlon

. is. the sole determmant of the RTAV dlstrlbutlon. : ThlS argument
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' ‘: ~Baab' deel 1s called the Statlstlcal Facrlltatlow model : j\i{

because the’RT‘fac:.lJ.tatlon seen when t{e SOA is. ub msec :,s ' g ', g © |
’consmered to result fmn the mcmased probablllty of draw:mg the _l : " i ,,:
sample fmn t'he lead:.ng por'tJ.on of one— or the other ‘of: the . \rt' ':'; :
B . un.lsensory dlstm.butlons. ) The Statlstlcal Faml;.tatlon m:del | £ \\ LA
% 8 e o S e BT

d:Lffers fmm response equ:.valence notlons (eg. Sperry 1952) - \ e

..'. R

S

. . )

y B prmar:.ly in the postulatlon of SOA effects on the magn\ltude of ‘ \ o

oy * ° M
N LI N
TR PN, ‘s e o 2 S WA
.
L
4
5
’

1

fac:Ll:Ltat:.on smce the mlsensensory dlstm.mnohs are requ:red to \ :

. . .
d . v
'. o) - .

refer Yo the samerespcmse. T , .,‘, : -.‘: .'«-"'..' :':-

T o ,,.. R oG 3

For example, when a f:mecracker 1s 1gnlted we tend to combme the
; \.

flash of llght and crash of sound together under' the mteractlye ‘

e

-

r concept "explos:.on"' .on, the other hand, when’ the v1$ua1 and O

audltory stlmulJ. are sepanated :m t:me, as durmg an electrlcal :

: stom, e tend to parse the two sﬁmul:. under the dlscrete f..'
. 7 R

concepts "thunder" and "l:l.ghmmg Elther the recrultment of a ,,--' :';-’,il '

L um.tary response to two st:.mul:. 1s dependent on a te:nporal .-";__ 3

relatibns}u.p close to smultanelty, or the tenporal att'rlbutes . *

.'._A-of the st:.rrull are the bas:.c parameters deflm.ng blse.nsory ‘
/mteractlon, or both.- ol " :';'-- ' ";.__‘. - ’
AT RENY A T 'f' [ PR A
e St of s syt Ly
The fac111tat10n of“iﬂ‘ to one stnmulus hy the s.'l.multaneous. .,; ‘ '
presentat:.on of a second stanmlus _m a seoond modal:.ty w:.tlnut |

&ﬂ 2 .-)ii a.f ,,. N T e
_. L 3.., AR A
'ﬁ S é‘ & ':-* gt ﬂ“&a- |‘c f ‘-" ."(‘»‘r‘l\?w'!. ’c"" 'y &

r




LA T

S e

iy

st

Gl

(1) hhen no dlstribution dverlap exiété all ‘bisensory RTs,'

tcr—membbr
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.leddlng tall of the RT diSuribution replace'some of the‘
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‘ ‘:a solen01d closmg, and a weak shock to the fmgertlp, presented R - 3
' _' smglybor\ 1n sJ.multaneously presented comblnatlons of two and - |
‘three. Todd found blsensory RT to equal the lowest unlsensor'y

L R'I‘ the subject had made to one 9;:' the two st:mulus components.

respond to elther stlmulus Todd had hls sub]ects mspond to only -
o one .of the two or three elements of a stmmlus comblnatlon (eg - .'
; 'lthe llght) R
_m,se to the same response, et To.dd found the combmation of .
.-,-_'audltor'y and v1sual stmull 'to evoke the _same’ R’I‘ as d1d the L

. aixhtor'y stJmulus alone, regardless of to whlch stJ.mulus the ', ":' ) 'f--" ) ;

| "to the, three-—st:umxlus comb:.nat:.dhs were - less than blsensor'y RTs;
) result mre appropmate to an arousal mterpretatlon than one L
vlof response equ.walence. Clea\}-ly, Todd's study does not suppor't o :

'the proposrtlon that response equlvalence is necessar-y to response

.of Todd' experment. Unfortunately, Todd d:.d not check t ensure .
- ‘that hlS sub] ects were xﬁ fact selectlvely respondmg to only one iooped

- stlmulus, as mshvucted W1thout a manlpulat:,on check,

v . - )
. \JJ. ] St e .
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the mndrtlon of nesponse equ1valence was demonstf\ated by Todd ~
(1912) 3 Todd used thr'ee st:mul:., a flash of ln.ght the sound of

k) et . = L,
. Thls 1s ths same f:.ndlng Hex;shenson (1962) repor'ted at a SOA of . . .
zem Hme.ver, whereas Hershensm had J.nsu'ucted hlS subjects to SN )
. o’ ) ,

Hence, in Todd's expem.ment the stlmull d:.d not gJ.ve .

..
e

N

sub]ect was J.nstructed to IeSpond Moreover, Todd's data show RI‘s R R

%

facihtatlon

Response fac:x.lltatz,on apgunents cannot be re]ected on(the ba51s

[\

i

subjec'ts




SR L T L N
[ : . in wh:n.ch case Todd's results ar'e objectlvely :.dentlcal to '
‘ ; T Hershenson s ( 1962).." If Todd had :anluded’ t:a'gtch trlals (tm.als S B
. - X . ) hen only e;ctraneous StJ.TmJll are’ presented), end J. hls subjects | 4;"
‘ ;' i # ) able to successfully refna:m from respondlng 1n the absence‘, 5
% S B .. of the crltlcal stlmulus, a conclu51on might be reached that the' 5
z E ' s .Jects had been select:.vely respondlng. More recently a . |
‘ . nuyk of experm\enters (eg.‘Ber'nsteln, 1970 steln, Clark,
- ané Edelste:m, 1959 Bernst*e""’"'Rose, and Ashe, 19705 Mor'rell,- e
g - 1968a, 1968b) have shown that subjects can J_ndeed respond . .
: ; select:.vely to the crltlcal st.unulus and Stlll eth.bJ.t a blsensor'y )
% . — T performance facmtatlon m a detectlon task Response equlvalence N i,
fj.;‘ A ’ | cannot be con51der~ed a prerec‘%u‘tsn.te of blsensory respohse ’ ' ‘ .
. ;; | | rf,acz.lltatlon. a | AT o . X ' ‘ ‘
:;@3 . o B ..'f " :‘}* - The fmd:.ng that a task-:u:-relevant stlmulus can serve to l“_{
‘ i | facn_lltate the response°to a crltlcal stlmulus creates a. v ",7.-‘1‘ ) ;'
o " pmblem in studymg stn.mulus mteractlons :m partlcular how l’
‘ does one. stlmulus rrodn.fy the process:.ng of a second stJ.mulus ' M
: seemmgly unrelated to the flI‘S‘t" Perhaps the answer' lles :Ln the
. ? process of st:mulus 1dent1flcat10n. hoglcally, before -a st:.mulus ‘I
‘ . o can be 1dent1f}ed 1t must ‘be notlced - that 1s, the obser'ver — , .
_}: | . must be awafe that/ "somethmg -is happem.ng" before he can :Ldentn_fy" E}
3 : R what the stlmulus s An J.ncrease in. the number and/or :mten51ty '{ )
i‘ ) of the events "happenmg“ niight ser've to hasten a st1mulat10n— e {x
3 ‘.: detectlon stage of. processmg mthout affec:tmg the 1dent1f1catlon J-‘-’ ; ' },

58K, oy
- I3 .
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stage. Thls twgpstage construct would descm.be the cond:.tlons of RN hoe

éisensor'y pepformance fac:lltatlon better than a strlct a:nousal

Ai
| s mterpretatlon (see above) and st111 be in lJ.ne w1th the :mverse T 5

. 9 relatlonshlp found bemeen stmrulus J.ntensrcy and m1%ensory RT - |
: t . ' ) ‘ ) N B ,4 - ' ' . ’\:
°£ ‘ ,(WOodwor'gh and Schlosberg 1951&) O L T G ,}
:,'. _: \ . ey ‘~,' . oo B It p .

The Eher.‘gy Integpatlon model. \ . '?» . “, R 'l" '

ot - ?emste:.n (1970, Bemstem et al., 1989, 1970 Bemstem R

: Chu, Bmggs, and \Schurman, 1973) argued for a two-chamel process:.ng

model m th.ch one- channel mtegrates the total of all stlmulus , : ~:‘f e

VN L v e gt R AL

- S :mtensltles Jmpmglng on all sensory organs mthm some unrt of

ely to 1dent1fy the ‘ ’ o

.

e Ay :mtenswe and qualitatn.ve ccmponents of all. st

| "j oo the mten51ve c nents of temporally pmxnmal Stllell are 'f‘i""

S v"’.."' S
mtegrated Ber'nstem caf‘ ed thls model of stnmulus pmcessmg S
R the Ener'gy Integpatlon model. N S e T '-,}‘5_," “

.'./'

: ,' ,' - J'l'le_]EInengy Integr\atlon mdel~was developed—to~account for

: .‘.,‘.'" the effect of a second task—u'relevant st:um.llus on RT to the ~; X ':'.// :

" ) a - crltn.cal stlmulus. Bemstem et al.e (1970) studJ.ed the effect / '

£

. L. .- C o e ., o RES T
ey Lo r. Sl e XET L .
K

of an mlevmt aud:.tor'y stnmulus on v1sual RT by manlpulatlng B .’ L

o

\(1) the SOA so that elther stimulus- m:.ght appear f:mst in the - .

Ll
~

LSt DALY

T
T

P

' .! o
sequence and (2) th\e mtensn:y of both stlmull 'I‘hey found tpe /

okey

~‘fdJ.ffervence between RTAV and RTy (dRT) was. normally dlstmbuted o E

s " T L ""r
Lol S about a maxnmxm value found ’when the st:mull were presented Voo YA .
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smmltaneously

s:.gm.flcant w1th1_n the SOA range of 140 msec before or. a.fter

o—

sunultane:.ty.,: Perhaps more J.mportant was &e fmd:.ng of a

. 51gnlf1cant /J.nteractlon between stlmulus 1n1iensrt1e5° dRI' was '

i K

dlrectly related to the :i.n en51ty of the audltory (J.rrelevant)

stmlulus and mversely rel ed to the mtens;ty of the vlsual

/

(ch,tlcal) stumlUs.l (It lS mpor*tant here to add that R'I‘v
™

decreased wJ.th mcreasmg v1sual st:lmulus 1nten51ty and hat all
dR'I‘) values uere mth nespect to the R‘I‘ value found for the
mten51ty used in- the bs.sensory trlals ) S:mce the audltory ? ‘
st:xmulus was rore fac1lltat1ve when presented at the: hlgher .‘;I S
J.ntensn_ty and most facllltatlve when the v1sua1 stmulus was

presented at the 1ower mten51ty, 1nten51ty summatlon seems to ]:-e

1

. : d ed t:nqrds the attamment of some ‘thl‘EShO].d Value, th.Ch,

when reached elther 1n1t:.ates the response or allows the quallty

' channel to control respondmg - T '=. S f BRANTI

'I'hese results were, elaborated on by Bern 'em et al.. (197‘3)

e
Y -

C was used and the .d¢lay between the pretrlal warmng 51gna1 and

5 In ths—study--both crltlcal-lrrelevant st:umlus 'palmngs were

tested to av01d t.he poss:Lbﬂ,lty that the results of Bet'nstem et al.

(1970) were due to. a pecullam.ty of the v1sua1-cr-1t1cal d g ,‘-;ff "

audltory-melevant paar:mg Agan,rv, the mtens:.tles of both

-: stlmull were manlpulated between hlgh and low, but. only zem SOA

the presentatlon

J.r'relevant stmulus alone, on a catch trlal) was vam.ed between a

The measure of response fac111tat10n, dRT was s

the crltlcal-lrrelevant stnmulus pa:.r (or the .
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.x?“pretrlal delay (the forepemod durat1on) was found to s:.gnlfioan%l{

alter ob anned dRT : he longer delay,resultmg m greater' RTs. 2 '

- /attrlbut

B e .the nrrelevant stmulus openates as a supplemental

. :}.‘. ‘ sub;t;ect is most poorly prepared to respond (p

R / ' L
o 1953: M. TIF]. man;. 1964) . The response prveparatlon effect would then
NE

B be e:tpected to be mamfest in a gr'eater' dRT follow:mg a long

AT AL e,

fonepemod delay, whlch was . ‘.Lndeed the case. g B ',,-. C

shor*t ( 5 sec) and ‘a long (5 5 sec) delay The 1nter'act10n between /

j and st:unulus des:.gnatlon (crltlcal or' :Lr'relevant) was

:_agam smgnlflcant, regardless of wlu,ch paJrJ.ng was used, and the

, Cateh tr s were found to“yleld responses (false alarms) at a mte ‘x" N
:'whlch wa dependent on a.n mter'actlon between the JI'r'elevant :‘.; BT

stJmulus mtens:Lty and the forepem.od dur'atlon a false alarm was

\\

.

to response preparatlon effects wluch Bemsten.n (1970)

l

7 descm.bed ias derlvn_ng frcm condltlons of temponal uncer'talnty
e

- _ and| the amount of fac:.lltatlon the greatest w('nen the&
30)

- Thus Bemsl:e.m argued that w1th long delays the subject uses the

o ‘melevant stlmulus to mcrease hlS zead:mess to respond, perhaps- o

!

by ad]ustx_ng h:Ls detectlon threshold (eg Howarth and 'I‘re:.sman,

v

.\ r

T To account for the effects of stlmulus 1nten51ty on dRT

VoL -
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‘. wa:T.mg s:.gnal As a result 1t will be most efflcacmus, " .

e of these e(rrsu].ts. The effect of forepemod delay length on dRT was .

o
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s ,Bemstem et al (1973) J.nvoked the Energy Integratlon model. . .

.+ When the cmt:.cal st:mulus was presented at the hlghev mtensrﬁy
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the J_r'relevant st:unulus added pmpotlonately less energy to the Lo -

e A Sl

I System than when the ch.t;Lcal stum.%us was presented at the

lower 1ntens1ty

N S e SRS

The false alam rate (FAR) data weré more dlfflcult to )

eyl 3

IR
]

account for' The increase 'in FAR accompanymg the mcrease in o

»,,u'relevant stlmulusqntens:l.ty clearly follows fmn the Energy

-'{ﬂq LT, 2 CIK CRRLTEN

/

' i , ' Integratmn model The mcreased mtensn.ty of the n'relevant \ ‘
; ~ R S‘t:l.nmlus allows the evocat:.on cmtemon to be reached in the ‘l':'
}‘ ¢ 3 ".4 absenc;e of the cmtlcal st:unulus, result:x_ng in a false alarm .
v i»“‘t ' ..-.i"':I-bwever, the response prepamtlon hypothes:.s cannot account for 4' \W |
z' %£ ‘ , ‘.‘a lower FAR when the forepemod delay is longer From Bemste:.n s o "
"g ; (1970) descmptlon of the’ response pr\eparatlon hypothe51s, a" _
: | "longer\ foreperlod dur*atxon would be expected to result in gneater : : i ,

‘ tanpoz‘al uncertamty When temponal uncertamty 1¢ max;LmJ.zed,

an art1f1c1al J.ncrease in response r'eadJ.ness caused. by the

- . A.ar'mval of the u'relevant stmmlus should maximize the pmbablllty .
) A,";.ofafalsealaxm R ,I‘_, ”
“ ‘ | It is also dlff1cul1: to reconcn.le the response preparetlon L
§ ';'.hypothesn.s with the data of Berristein et al. (1970) and Morrell’ AP
: i (1968a) th_ch showed a s1gm.flcant dRT' to occur when the R : ’
;" 1rrelevant aud:.tory stlmulus preceded the visual st:unulus by llo | .
/”c . ' msec ThlS stmulus _sequence places the central armval time of /' : /
E :.the J.rrelevant stimulus about 80 msec ahead of the v1sual
“ ‘ | stlmulus and should result in maxunal dRT and FAR measuxe‘s, yet
. . . g
A = VI
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L the proposal of a two-process e)tplanat:xon of Bernstem et al.'s . ,

(1973) data would appear to present more. of a problem than a

- _solut:.on. ‘- . ._: LTt 3 .

'”1deas 1nto a smgle process:mg system prov:.des a construct 1n :
- accord w1th Ber'hsteln et al.'s (1973) data. , If the response-

preparatlon process 1s assmned to mcrease the evocatlon cmtemon

L L B D
T TS, . : S
' ' " : 16
‘ N ) kR ‘ . .. - :d, i ‘ ‘.
'nelther measure was: max:unlzed, nor 51gnlflcantly dlfferent from

v ftheJ.r value when the ch.tJ.oal stJ.mulus ‘led the J.rrelevant stnmulus -"_ .

-by uo’ msec (see also Taylor, 197l+) ' ' T '."“,,' ,

’I'he appeal of Ber'nste:m et~al (1973) to a dual process » ‘

explanat:.on to account for thelr results seems weak, partlcularly A. :
o when one of the processes leads to pred:.ct:.ons 1n oppos:.tn.on to the

i results., Also, the relatlonshlp between the Energy Integratlon ’

r,

o mdel and" reSponse preparat:.on effects 1s not made clear, although
' the two processmg schemes are- postulated to affect the 1dentlcal\
response to 1dent1cal stzmull smultaneously. SJ.nce the respon’se‘l ’

preparanon hypothes:.s 1s unable to accormodate 'the FAR dlffer\ence“,' ".'

Al

' ."-.“-response preparatlon and energy mtegratlon effects 15 unclear, ', o

e

There 1s no defmlte reason, l'meVer, why the two processes: M

must be treated as separateT systems._ In fact, ‘a merger of the two )

\

.value of the mten51ve channel as the foreperlod cluratlon mcreases

E result m hlgh crlterlon values and large R'I's. J'.nc

C(as temporal uncertamty mcreases) s long forepemod delays would

elnthe

cr:Lterlon value means the erelevant st:.mulus contr gs its,

Do between the two forepemod duratlons, and .the relatlonshlp between' SR n

d “ ',

LIPS
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J.ntensrty component to the mtensn.ty :mtegratlon charmel for a

longer pemod of t1me, thus a greatev dRT value .lS expected The

decreased FAR at the longer- delay results from the’ J.ncreased

el . o ',.- N ,'

' evocatlon cr:.temon value. When the evocatlon cmterlon J.S set at

¥

hlghez‘ values the ln.kelJ.hood 1s decr‘eased that an mrelevant

P

stnnulus alone would be suff1c1ent to evoke a nesponse. Th:Ls .

-

mterpretatlon of foreﬁemod dur\atlon e_ffects, coupled w1th

Bemsteln et al 's (1973) mterpretatlon of 1n1:en51ty effects,

%

Pe'qfu-ts the results of Bemste:m et al '(1973) to be aSS]_gned s

Cpaft (1970) offer ev1dence that the qual:.ty‘:pmcessmg channel :Ls

I

: y crltlcal-nodallty st1mulus. Sn.mon and Cr-aft presented thelr

o

subjects w:.th snmultaneous audltor'y and v1sual Stljmlll J.n a

\

manner' smu.lar‘ to the studles d;scussed above, although they

compllcated the task somewhat. ) ‘l‘wo 11ghts were mounted on mt‘n

\

" sensl.tlve to st.umxlus features other than Just those of the" ;:' e -

s:.de of center whlch eould be turrLed on and off and when depressed, o '_-

5
L2
Al



o A& absent, wﬁen présent, audltéry stnmulat:.on could,be in‘both eeir‘s' ;

KO I
. S e 1, Epaiay 1 43 )

;:‘.. or to elther ear alone. i
5. o ARCE .

!‘~ “'“'_':'.

‘pr'esen'tatlbn of - the

"

o LT
-

i R TR

."i’: S N :-. . . [~ .

% 2 . Wher'e the Ehergy Integratlon model‘ muldﬁ‘ed

S 2 ; T 3

¥ e T lower' dRT values on nnnaural i;r':hals‘ﬁ (compar'ed to‘ tha’ h:,ghep-energyf'
ll 'N;.,‘_‘ ’ s B 3 : ~ .

Te.

: /. \

eanandl:.g;ht

'« '.' -,i

on oppos;te sides,

. :'-.-v

'tendency of the subjectsltq, respond towards the source bf'.
wiis 3 -

# = . e B ‘s -" . J ¥ e
5}.. L ,_._.:. 3 ~1p511ateral tmale were responded;to more qullkly,
g._-. S B
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relatlve compatlblllty and :anompatlblllty of the two st1mu11 the

two response tendenc1es, the thDee spatlal locatlons, or some o BT

= v N
[ - . ‘
. P ..' . -
&
I
?
.
"~
/ -
)
v
'
‘L
[
a
-
1
-
»
N

' . e '- ) '. combmatlon of each How the ef.fect was produceci ls theoretlcally |
'_,E.'w'?.';';«-“‘ \ of Jmportance. "P‘.:'f. IR ( _ "5?""; E . ,' :‘ jj . o '
- . .'F_ ', 4 The effecwtjof mnamal st:mulatlon may have been the result SEICT
. of a locatlonal comparlsorr between the entry po:mts of the two o -
; N st:Lmull. Befobe the tendency to r'espond to. onee s:Lde oi1 the other K 3,,1: )
g .. ‘ .‘e‘_«. was formed the comparlson pr\ocess m.1ght wi“'acxlltate or' Jmpede the RN o
P k ‘ fonnatlon of a response tendency "~ When the stJmull were 1ps:tlater'a1 h " SR
' e to one another, ‘fomatmn of a response tendency to that slde rﬂight 0 e e ‘
\ ‘_.‘ be”enhanced when the two stlmul:, were cqntr:alateral to one another', . ':
- ;'77. f‘ormatlon of a r'esponse tendency to the 11§ht suje mlght be. Jmpeded :
SN In the case of contpalatenal mputs a second process ‘mlght be Y ‘-’;.’ri‘ | " A :
. J_‘ performed to detemune whlch of the locatlonal .mputs was: the | ° e
.-' ‘ stlmulus cr'ucn.al to. ‘the: taﬁk 'I'his mterpretat:.on requ.u'esthe ) |
iy LT .C;omparlson of locatlonal lnfomatlon o' occur prlov to the .-,':f'"' \ Jo
__ selec:tmn of a neéponse. ‘// . o L o -
= M b A second bOSSJblllty would be that the’ monaur'al stmnlatlon \
i : - ’ e —:effect results fmm a comparlson of response,tendenc:tes. If both .
A 5 :T;- the v1sual and audltor'y stamull were to evoke tendencles to respond . . -
f - - / o " toWard the:.r* i&:&éion, a ccxnpar'atlve ;mcess between the two mlght . : -
r - / " & a.llow comgatlble tendencn.es to be enacted but r'equ:l.re a resolutlon s
: : ',._.” : between J.ncompatlble tendenc1es. RESOJ.UthI'I nught occur- by the . ;

' dlscrmunat nbetween audltory and \f/lsual stmulus-generated

! . ‘ tendenc1es ‘but J.n any event thlS v1ew pmposes dlscrete pmcessmg




. N - ; 'A 20 g -
- ﬂ ' . &
' l.,'s RS '~.‘ of modallty J.nputs unt:Ll after the response tendency is formed ' - . . Y
o o A thud poss:.blllty lS that the ;cwo st:.mulus 1ocatlons 'A »_ L j
: / .‘mtenact ‘with the response locatlon I.ake the flrst suggestlon } g _-;
\- B (stlmulus-sta.mulus mte;actlon) the mteractlon between thr-ee ‘ A ’:’1
‘ L‘ — ‘. -~ S :‘I/?CE'CJ-OHS lmplles that a spat1al comparlson occurs pl"lOI" to response L N N '
;: f oo ) ., o select'lon.' This suggestlon, however, alsai mcludes"tl'le'locatlon Lo .‘ "t".‘_ b
. : ’of the respbnse keys in the comparatve process. : If the response | o . -
\ .' t"'wer'e not one of 1eft or r:Lght, the eccentmc:.ty of the st:unull fmm l
it o - 4
‘ AR .\center may not have -an .effect on response performance. N ,~ ; )
Ny . An expemment fmm which support for the thlrd 1nterpretat10n | . .
. \ ‘ " '-‘: may be, derlved was conducted by’ Bemsteln a’nd Bdels (1971)b o |

They used two llghts, one above the other, and two tones, of

l ':dlfferent pltches, as stnmull. ) The tones were deflned .as’ :wrelevant

g to; the task ~and the. subJects were mstructed to respond to. the .
‘ “upper llght by press:mg a response key to the rlght and to the ; L:'LL o

.1awer llght by press:mg a response key to the’ left (or v1ce versa) ;

- f:Obv:Lously above and below do not map spatially onto left and A . '
’rlght, yet Bernsteln and elsteln }ound faster responses to occur N T - o
.-'when the p051t10n of the light was, smu.lar to the pltch of the tone' ) '

(eg hlgh—hmgh) than when it Was not (It is mtex*estmg to note

‘the correspondence of thls task and its results with the Stmop

T Pt et s

o effect Stmop, 1935 ) Smce the tones were always dellvened

_ ' N '.bnuurally through headphones, and sfnce aud:.tory spatlal ;. : ( o

: locallzatlon 1s a functlon of ;Lnter-ear cczmparlsons of phase and

o prtch (Uttal, 1973) 1t‘,1s _unl:.ke_;y that any locatlonal ‘cues were
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R R present 1n the audltor'y st:mull Hence :Lt would seem that the ‘ s
by " R :
) J : at stmtulus mteraction only occurred after some degree of stlmulus CET T
£ o processmg had conver'ted the two mputs 1nto llke codes. It 1s i ) ’7
:: i . : reasonable to assume the codes would be Qf a form sn.mllar to a. .. co
N AT
. £. - Tt response tendency (as opposed to a response selectlon) / '
LB ‘ ,
i &‘ : ’ The suggestlon that only s‘t:.mulus J‘ocatJ.Ons mteracted may
':‘: e j_ be re;lectéd on the ba51s of expemments by Taylon and Cam\pbell . ,
R Sl s o g .
R foo (1976) and Campbell arid 'Baylor (19714) These researchers found
“( ?‘ T .(._ . .".. N 4o ) N I ‘.' s .
' § S monaural and bmaural 1rr~e1evant audrtor'y stlmull to result 1n K ' .
: { vnr'tually :Ldentn.cal R’I‘s when subJectS‘ responded w:.th the :Lndex and ) 1::'.
i : m.tddle’flngers' of the:r mght hand though both types of stlmulatlon
‘ ,,,‘, produced*s,tgnlfa.cant dRTsL Sn.nce Taylor and Campbell pr'esented S
: -', 'vn.sual stmuh. Eo the left and rlght of fq.xat:.on and faJ.led to flnd L
an. mter\actlon between the v1sua1 and audltor'y st:mulus 1oca1f19ns, S -

the dlSpOSltlbn of Snmon oand Craft's (1970) J.nter'actmn seems to

3

rather' than stmmll Apparently only when a gmss dn.fferentlatlon

v ,‘e .

o exlsts between altematlve responses does the 1ocatlonal componen%

of st:mull become saIlent to response perfomance.

dlscmm:matlon between f:mgers of the same hand dld not prov1de the

ERURRTEE mvuonment necessary for the locatlonal u'rteractlon cto occur. It

. R

J.s necessar'y S RS '4_-,..' : '; ' :

, ' B o BN - a’,
. -., . "

B . . .. %I'he conclus1on, must be reached, }nwever', that, contr'ary to

;. : - :"‘“ the tenets of the Energy Integnatlon modél, the 1r'relevant stlmulus
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be on% of a somewhat pmmatlve dJ.scm.mmatlon between responses —_
'I'he fmer f'~ .

may be that a between-hemlspher'e compar-lson “of response tendenc:.es .
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® -the sxmpler* go-no go tasks used by Bemstem et al

oy the more complex tasks f SJ.mon and Cnaft (1970) and Bemste:.n and
o 1ocat10nal pmper'tles
.,n-‘_-:'_Campbell 1975 Campbell and Tay or, - 197u) it had no effect onRT, . "

h pe_r-son s pepformance of that task is not SLTPPlSlng

P j S
] . . R i
! . v { L L
: ‘ - . S 23
- . - : rd
& v . -
- l N . A
. ! ; ;

‘1s processed for quallty as, weJ.l as for mten51ty, though qua],:.ty

s B process:.ng seems to be a relevant task cons1deratlon only when the

\ L

: . r'esponse—performance chanacterlstlcs axe hlghly dlfferentlated I _

(1970 1973)

' ,Morrell (1968&, 1968b) and Todd (1912)"1nten51ty was the only

feature conmon to both the crltlcal and the 1rre1evant st1mu.1us,

Bdelsteln (1971) whlc' requ:red a for*ced cho:Lce to be made, the :.‘ .

: both stlmuln. and responses were found to, . /"
~ s

. anteract and when the locatlona.l feature was marg:.nal (Taylor- and _ o

That st1mu11 supposedly Jrre;.evant to a task can affect a ff- '

Experments -

us:mg dlchotlc presentatlon of te.kt, whlch reqmre the subject tol

; repeat the text presented to one ear, f;nd that the .mare smular s

a the texts, the more often mtr-usmns fmn the m'elevant text occur

Y

o J.n the subject's xec:.tal ('Irelsman, 1980, 1970 Underr-wood and l“oray,

. f1971, Sm:.th and Gmen, 1971&). Other' studles usmg dlchotlc e '; ) -

,presentat:.on have I,f‘omd that the matemal presented to the melevant

,_ear mtmdes m 'r'y tasks (Lewls, 1970,.Norman, 1969), is

v ‘fattended ‘to when ubJectlvely per'tment (Mor\ay, 1959) and can be ‘

C .'-categor*lzed in te ms of vo:.ce pltch and other gmss categom.es

‘.‘ B 6 , o
. (A Tre:.sman, 19514) ',When sub;;ects are try:mg to read aloud a llst of
R . dlglts presented v1sually, the audltor'y presentatlon of a dlfferent V\— ;f o
'] 1ist of: d1g1ts dlsrupts perfonnance (Greenwald 1970) It_ is - N
r:"'" . N : .‘ t ‘

3. - -
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1 _ 'ev1dent that, to- some extent, “the: st:.mulus def:.ned -as nrelevant to
‘ é o ‘ “'Athe task 1is. pmcessed for more than mten31ty " . B ‘
,‘ ; | The Energy Integratlon model, with. 11:s assumptlon of dlSCI'E'te S .f’,‘%
:- z ' . channel funct:.on, ;}s mconsmtem: w:l.th the effects of Jh‘elevant . i T
, ) P L } st:.mulus features. To account for these effects a model other than -
’ " : | g 't:he Energy Integr\atlon model Just be posed Inltlally the new model
g must be able to account for the effects dlsoovered in the go-no ‘go B
% | expemments (eg. Bernstem et al., 1970, 1973) subsequently it must .. \‘
; L be adaptable to accomrodate the resul'ts of the forced—choxce o '. a \ : '
, ; experiments (eg. Slmon and (hnaft, 1970) and-fmally it should be e It )
vg !': : ':able to genenate accimate pred:.ctlons in- new experm\ental sﬂ:uatmns. ’ \ -
_7 ;‘ A model to fit the mltlal requ:renent mght be bullt by mcor*pomtmg | | \
?’f - E the mtensny prrocess:.ng 1deas of the Energy Integnatmn model w1th . '. . ) ]
, - .the e\gcatlon crltemon 1deas from recent response-preparatlon models . . -
i i::' (Geller', 197u Thomas, 1971&) and‘varlable-crrterlon nodels (Gr'lce, o |
R SRR T 1972) : ' ‘
] } ‘ The Informa'tlon Integz\atmn model ‘ _
'{‘ C : 'I'he model to be prr'esented is in no vay :mtended to be anyth:.ng
"‘"; ' | .more ‘than an- mlt attempt to 1ncor'porate the above c1ted effects S ; i
g .'of mtersensoz'y stunuletlon on RT into a smgle conceptual fpamework |
5 The term 'model' is used‘in two wayS' 1) a-series o!f hypothe't:.cal ' /A
;r o 'mechanlsms w111 be proposed as means of demvmg the J.ntersensory ‘
£ . effects, these mechanisms and the Links bétveen them will ‘forma _‘_‘_,,' L
] 3 heuristlc, concepttal model, 2) these mechanlsms w1_11 falso be P ,' -
‘ ‘ ﬂpresented gnaphlcally, represented by boxes and lmks between boxes‘ o
' "/,‘/ T S :
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5'\ - o to form a schematlc n'odel. The conceptual el (or the schematlc
- o B model with l‘tS oonceptual underpmm.ngs) 1 be des:.gned toﬁe
A capable of generat:mg both a Erlom. and a pg_stemom qualltatlve

predlctlons a gglom because once the model is constructed the
Imnlflcatlons of 1ts form-mll be apparent, and a Estemorl by

TR A Y
. .

'Avnrt:ue of the con51der-atlons :mvolved ,i.n its construction:

™

$~: P o . _» The model will be constructed in two,steps._ .The fn.rst"step

will be to build a fotm of the‘ rrbgel sufficient to accotmt for the

G e

'go-no go expemmental data,. and the second st)ep w111 be to elabor'ate

e “ . ,the farst step model to account for the forced-chome expem.mentyal

S .
: CIN : .

ot e

2riam

” x"_q .

. - The Informatlon Integretlon model' Step One. Any }mdel"bf stJJm.\lus

i
T S

' pnocessmg 1n a task s:.tuatlon needs tl'mee basm stages a sensor-y

AL

h
» % ' J.nterface, a centr'al processmg umt and a motor response J.nterface 1
1 _ (Stemberg 1969) For each of these pmcessmg sectlons certam
: - _ 'assmnﬁtlons must be made as to’ the functlon of the sectlon, these. .
L . ’ o assumptlons will be mstantlated b& t‘he postulatlon of h\ypothetlcal .‘
-.'A' | . mechamsms, the presence of whlch seem 1nd1cated by the data. A The
. l'« ,. | prmary functlon of the Step One model w111 be to. account for the

ERE RN

o dRT. found when a mlxed block -of nolsy (cmtlcal and melevant
. stlmull) and qu1et (cmtlcal stmulus alone) tmals 19 presented\
2 The Step One model w111 also be requroed to offer a systematlc

. oL acoount of FAR pmductlon, the dnrect rélat:.on between the J.ntens:.ty
B of the m'elevant st:.mulus and dR'I', anduthe} inverse, relat:.on between

e IINET R aecrived

o I the mten51ty of the cm.tlcal stmmlus and dR"I’ (Ber‘nste:m et al., 1973)

e

o / R \
. ]
R »
. -
R ’ v
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(Ut'tal, 1973), mcreasmg then.r- pulse rete about the onset’ and offset

~of a stmulus. The selectlon sw1tches are assumed to r'est at the

' monltors the cumulatlve number of neural pulses recelved, and actuates

‘tha.‘t is, w}hen the evocatlon cr:.ter‘ion has: been attamed. In Figure 2

o switches in the restmg p051t10n, their output 1s merged- and. muted to
. "the frequency attenuator. The output of the evitlcal ;rener'ator (gl) Lo

"‘w1th the output of the other genemtors.. ‘ o : - .

e

R . . . , Lt B
A} ‘ e Lo PR .
. oo

‘~F1gur~e 2 shows the sch\:matlc reuresentatlon of the Step One conceptual

FEEEIRN
~ : s

' Sehsery J.nterface. The sensory mterface transduces phy51cal o ‘3 o

,sensatlons :Lnto repr'eséntatlonal neural pulses mdependently by J.nput '

‘locus and pr'ovldes for the 1solatlon of one locus ‘as ‘critical. In

o4

, Flgur-e ; the transducers are nepresented as zgenerators (gl, g2, g3,

e

.A..., gN) and the selectlon mechanlsm(s) as sw;Ltches (sl, s2, 8Ty ey A

sN) . The genenators are assumed to pulse neunal mfom\atlon at a ra‘te

(frequeﬂcy) propo’r'tlcﬁal to the intensity of the stlmulus J.nput 4 S e -"," »

non—cmtlcal settmg w1th the optlon that one and only one, sw1tch may

e -be set on cmtlcal at any one time (cf. Kmstofferson, 1967) S ST

‘ Centr'al pmcessor. The centrel pr'ocessor decre,ases the relatlve

'welg,ht of mfomatlon received from the non—crltlcal generators, . W

‘ the response when-a predetermmed number. of pulses have been processed ~-

t

' -all non-cr'ltlcal genenators (g2, g3,.. ‘s gN) are shown with thenr . ;

2
1

1s routed (by sw1tch sl) d;mectly to the accmmlator where 1t is merged
|

J
The frequency attenuator serves an- mportant purpose m thls model.

Its funct:.on is s:.mple, 1t removes. some pmportlon of the pulses fmm Lo

the pulse. trains of the non-—crrtlcal genemtors, thereby preservmg the
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" non—cm.tloal J.nfom\atlon wh:Lle decreas:mg ‘the non—cm.tlcal pulse rate

L : r-elat:.ve to, the unattenuated crltaeal pulse rate (cf ) Deutsc‘h and .
’ f: '. : , < ‘ ' .. ,
¢ Deutsch, 1953) S T

[ . .
"y . - . . L. V.

’ o SR The accwnulator stor'es/the number' of pulses whlch neach 1t w:Lthm
r , R sofe t 0 - If the p\.\lse oount :.s to be retaa.ned over t:me unlts

P R the numbex1 of pulses recelved must exceed some cmtlcal)value. S'I'hat 1s, .

' 1f the C'.I"ltlcal number- of pulses is not recelved th accumulator 1s
: o sl o ‘vmded Thus very weak 51gnals and spontaneous generator dlscharges ‘o

,"do not contr'lbute to ‘the. accumilator unless a"oompamed within the time S
e | unJ.t by a stronger 51gnal Ir-relevant 51gnals will, of cour'se, be much

weakened by the attenuatlon process, and they are assmed not to’
Hcontu.bute to the accmmlator except during,their. onset or offset or’

when they are accompanleﬁ’ by the cm.tlcal stmulus. Those pulses -

whlch are - stored are sumned tmmds ‘the. evocatlon crltemon. When the

evocatlon cm.temon is reached the accunulator sends a tr'lgger'. 51gna1
‘,_to the motor Tesponse mterface to enact the response "(see McG:.ll, 1967 ,' '

)
“‘ i

-I.uceandGreen, 1972). -_'- T .'

oo R ' Motor response mter'face.- The mtor response mterface tc‘ansduces‘
B L the nelmal actlvn.ty of the centmal pmcessor “into motor\ activities. The
| neural equwalent of a set of mator act1v1t1es is held in the motor .
control un1t (see Figure 2) untJl the r'eceptlon of the central processor'
tmgger s.1g,na1 at whlch pomt the motor ‘commapds are enacted (cf.

- Keele, 1973; Miller, Galanter, and Pmbram, 19603 Sper'ry, 1952). Since

in a go—no go experiment there is only. one (or no) response to be made, -

>

e, T B

o o '-the.motor control wnit is assumed to be prog'ramed by the respondent

M T sy Ty ey - : 3 v =
SR R LR L P | o ) PR

i
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c before the Jmt:t.atlon of a trlal
‘ _ Evocatlon cr1ter1on settmg cireuit.” 'I'he evocatlon crlterlon ." e
' *f s/ ttlng c:.rcurt detemunes the number of generator pulses that must be

S processed before the trlg,ger 51gnal is sent from the cerrtnal processorg -
to the motor oonh:ol unit. . Th‘15 creates a speed-accuracy trade off

between processmg more pulses to boost accu:nacy and pmcessmg fewer ,.

/ pulses to’ speed the response. .“.‘..1 T R ] e

The evocatJ.on cmterlon is assumed to be set volltlonally by the'v

-

U] Thomas, 197, stimilus dlscrmunablllty (Garmer and MOI’tOn, 19695
) ’K Norman ‘and Bobrow 1975), and J.ndependent betweerr-trlal reassessments

of speed—accuracy optmuzatlon. The between-trlal reassessments are

- assumed to be most J.mportant as the respondent is. 1eam1ng the task, and ‘

: . ' to’ follow the geneml r'ule of lowermg the crlterlon after a correct

response and va:.s:.ng the cr:Lter:Lon afta:' an :Lnoorrect response (see e

Geller, 19714) These ﬂucmatlons of cm.tem.on value are assumd to

e

dimi.nish in both frequency and extent w:l.t'h practloe, eventually
k _.,'- : _. stablllzz.ng about :

J.n selectmg the o, Jmal cmtemon value is assumed to-be the moS't
frequently

“or the most frequently occurrmg mnlpulatlon affectmg the aecuracy of

g st:mulus—response palr (wax:@r 19uu Geller, 197l&)

a L responses (egt catch trials).
The evocat:Lon cmtenon is not, however, asSumed to re:ram constant

'th:mughout the dUI\atlon ofra tmal The opemtmg value is assumed to ,' :

respondent in acoordance with task unstmctlons (Luce and &'een, 1972, B} T

opt:unal value. The respondent ] pr:lmary mns:.de.ratlon'-_j;';
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‘ ‘mcrease as a; dJ.rect functlon of tempo:nal uncer'tamty (Bernste:m, 1970)

. \ W
' from the set value to some restlng asymptote. .

Qual:l.tatlve predlctlons of the Infonnatlon Integnatlon model.

The main purpose of the model, predlctlon of the dRT found between

qu:.et and mlsy trials in a m:.xed—trlal block, is met by the stlpulatlon
‘ that a r'esponse—evokmg trlgger 81gnal is Sent when the evocatlorf ' |
I' cmtemon is reached jSmce the respondent ‘has no foreknowledge of
| whether a noisy or qu.let trJ.al will occur, the evocat1on cr:.temon may be
‘expected to be at the same (mean) value for elther type of tmal, thus, . :.
'.'on noisy trlals added: pthses emltted from the melevant generators |
. w111 augment the pulse mte of the crltlcal generator, resultlng in the
: _..’attamment of . the evocatlon crlterlon more qu:.ckly than on quiet: trlals. -

’ ",The gener\al predlctlon follws that the 1 more active the J.rrelevant

t_th 'c:rltlcal stimilus the lower the- relat:.ve contr:.butlon of a glven

mlevant stmn.llus mtensﬂy to the accumulator, hence the mtenactlon

".between critical and 1rrelevant stlmulus mtens:.tles found by Bemstem
'Zet al. (1970, 1973) is predlcted by the Informatlon Integnatlon model

(Bemstem et al. used the dual ooncepts of prepanatlon-ermancement and

the Ehergy Integratmn nodel to acoount for these results, however, “the-
i two concepts are difflcult to relate to one. another, and the Infozmatlonj o

. Integmt:.on nodel obv:Lates that dJ.ffJ.culty )

As pomted out earller, Bemstem et al. (1973) were mable to

adeqUately expla.m the:Lr FAR results w:Lth erther prepaxatlon-erﬂlancement

PR
K o o

\of Energy Integratlon arguments. ThlS glves rlse to what may be the
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o cmclal ratlonale for' the Infonnatlon Integnat:.On model at thls polnt

FAR was found to be: p031t1ve1y cor'r'elated w:.t’n dRT when the Jrnelevant . L R 1
) stlmulus J.ntens1ty was varled, and negatlvely cor'related w1th dRT when :\4 ‘

o s ‘the foreperlod dunatlon was. varled. Bernstein et al. dld not offer a A‘ A
: h dual-pmcess explanatlon for this J.ntervactlon. Although the Energy o .ﬁ - ]
' Irrtegratmn model predlcts that an mcrease in’ FAR follows fmm an s H

z mcrease in nrelevant st:.mulus mtens:Lty, the decreased FAR resultmg

fnom an mcrease in foreperlod dtmatlon is an enlgma th.ch does not”
ea51ly fall mthm the oontexts of response-prepamtlon or energy

f 1rrtegnat10n. Clearly the Energy Integnatlon model cannot account for-
the conjunc:“tzxon of an FAR decrease w1th a dRT mcrease s:mce it -

pnoposes that the Jrrelevant stlmulus causes an mcr'ease in neunal

o excﬁ:ement spurious: to cm.tlcal stl.mulus detectlon. The Energy f -

Integratmn model would necessarlly predlct FAR and dRT to be pos:LtlveELy
cor'related. And, because response preparedness mcreases as the result

o . of & task-:.rrelevant mput (Bemstem, "1970), th notlon of preparatlon- '
! enhancemerrt would also pred:.ct a. posrtlve oomelatlon between FAR and dRT,’

A prov1$10n bullt into the Informatlon Integnatlon model 1s

-’

’ that the evocatmn crrterlon mcreases as. a fmctlon of . forepem.od

d\matlon. . “The pred1ct10n ‘that TAR decreases and dRT mcreases as'a_

< .

i)

result of lengthem.ng the forepemod dupatlon 1s a consequence of an '

f— o . mcreased evocat:l.on cmtet*lon. The dRT predlctlon derives from the
3 mcneased pemod of tJ.me u'relevant gener'ators contmbu[ e pulses to the,’
5,'_-; accumlator', and tﬁe FAR predlctlon derlves fmm the. elevated evocatlon

crlterlon ,bemg less attamable w1th only melevant (attenuated) ‘

LY
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' | _ The evocatlon cmter*lon assumpt:ton of the Infomatlon Integr-atlon
. T ) -nodel lead to other pred;n.ctlons\ Slnce false alarms are attmbuted to V
. " "low evocatlon cm.terlon sett:.ngs, repondents attempting to ma.xmlze

N ' l - > . o - - . .
' accuracy would be expected to set the1r cm.temons hlgher dum.ng prcks c

- ' P ) ',of tm.als in which’ u'relevant stimulus. mtens:.ty 1s greater (or' present)'

;~ B . ' " ’ ) . .

e Lo -'compared to those tmals in which it is lesser (or absent). '. v ,' o »
: E _- L V- " '.

: ,Nlckerson (1970) found that RTV l$ slower dumng blockief mlxed qu1et
and non.sy trlals than J.n; blocks of qu;Let tr'lals alone Between—block
‘_ comparlsons of RT usmg dJ_fferent u-relevant st:unulus :mtensn.tles have

o pot been made (the mtens:.ty mgmpu,latlon has thus far, only been
o aw:.thln-block manlpulatlon) R L v' e T

Y -’ .."n

PRIS S S L0 A R P P

The last fmd:mg that the Infom\at:.on Integr'atlon nant account for',- =

".5'15 the roughly symnetme d:l.stm.butmn of dRT about an IS-I of zero e

(Ber'nsteln et al., 1970). The assumptlon has been made that a cr:.tlcal

number of pulses must reach the accmnlator m.thm a smgle t:une unlt

., | ' ., ' X . ’ -_ or. the- accurmlator will be vo:.ded. Scmce the nmelevant generators'

‘ o outputs ane attenuated, it is only dur'mg then' peaJc output perlods
(stamulus onsaf\and offset) that they m.ll be assumed able to sur-pass .

' thls critical ‘value w1th1.n one time unrt, the onsqt 6r. offset of the

e

- m:elevant st:mulus nmst occur mth:m one time \mlt 1f it preceeds the NS -.-:'.; .

i cmtlcal stmmlus, or before. response evocatlon if 1t follows the cmtlcal

. '\ stumlus.‘ Hence, the mlevant st:.rmlus w:x.ll haVe 1ts great st effect

T ey

L _uPten either 1ts onset or offset oorresponds w:.th the onset of the crltz.cal - / Ll

o _: .stnnulus, énd a mughly stnettuc d:.stmbutlon of dRT about Zero- ISI 1s - :
!. i ‘ . . . ‘ R ‘_ . ) ) e o i <
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. n'}:»de'l in :Lts Step One vers:.on seems able to accomnodate the data found

'of -the response selectlon cu:'cult and J.nser'tlon ;

L “the capab:Lllty to process quallty mfonnatlon. ,

‘ bedone. T LR B I;-":' 5 Coo e R e

’.,.. :m the sensory mterface lS the replacement of the s:.ng“le frequency S ,1'_: el ]

. attenuator w1th :md1v1dua1 atte.nuator's, each devoted to. a SJ.ngle
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The Informatlon Integvatlon model St ) Two The Informat:Lon Integr\atlon ,'

SR S
" N

o tqidt e
e SRy L

R

:mgo-no ‘go .exper'lnmtatlo_n.} However', 11: cannot account for for'ced-'

a /‘.

| J.mn and Craft, 1970) w:.thout elaborat:.on . o

mecha.rusm wn.th . e -
Oon51der the

fom of the mdel (Flgune 2) 'I'here 1s no means for' §e1ect1ng a.

response ‘on the ba51s of st:.mulus quallty Nor' E:an qual:.ty ana1y515

i N . L e

) ' » N [ N . . - :

Figure 3 nllustrvates the Step Two nodel. 'I'he OI\ly*\r\ecoan_glmatl&',

-
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genera’tor'. SN o S f_"_ DRI o _‘ . :

. e

'I‘he centrval pmcesscm has been elaborated by the add:l.tlon of a SR A

feature selector, feattme analyzers, and a response selector- The .’;’:',"".';.l‘_;.:"r"- N
purpose of the featwe selector 1s to par'tltlon the Jncomnng generator T
»

pulses mto elemental featm‘es, and to dnrect the feature 'nn'fomatlon o ‘
to the appmprlate feature analyzer. _ The feature analyzers evaluate the ” - i
featune lnformatlon and tnanslate 1; mto a neunal code whlch can be ' ._"";;‘2' "
matched 6 the nevmal motor progmm rwepresentatlons :.n the Iresponse - S
selector.. Once the r’esponse ‘selector has natc;hed the feature s

nnfomatlon to a: motor- pmgpam, the pnognam 1S stored m the mtor

contml umt.‘_

- sends its tmgger- s1;z.nal as in t‘he Step One model.
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Enacmerrt of the program occurs when tme accumulator

'I‘he accumulator m
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The Information Integration model (redesigned) The generators are represented el : g

i ’ ‘ as g(i), the switches as s(L), ‘the frequency attenuators as’ f a., and the f - L ol
{ ?a'f}‘;f"", featu:e analyzers as a(i).: See text for an operational description.4”~~f_'§ AR "Q.Yf;jfij
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'{‘; - '\ the Step Two model recelves 1ts anut only fmm the featur'e enalyzer»
g N ' pmcessmg mtens:.ty (aN 1n Plgure 3), lﬁut othemlse functaons as :Ln ’
: - " the S‘tep\One model. _' " co e P
_ ;g ‘ . hie earl:.er' dlscuss:Lon of fomed—chome expemments po:mted e,
‘ out, | the ea:o of :m:elevant input. (S:Lmon and Cmaft 1970) o; the: pltch" S
’ v o o of an ‘irrelevant. tone (Bernsteln and Ede"lsteln, 1971) can. s1gn:|.flcantly i
‘ T affect the speed of a left-rlght or‘ hlgh-low forced-chome response o L z"
“‘ .As a consequence of these fmd.mgs the Step 'Iwo model must provﬁle DA 1
; _ means for qualltatlve propertles of the Jnrelevant stlmulus to be 3
" : o pr,ocessed . However, in a yes-no forced—cho:tce natch.mg task, w:L‘th the :
:: . " ."-. - r{ésponses made i th d).ffenent fmgers of the same hand (Taylor, 19711),
r* - , ' .ther:e i‘symt a' si A'flcant dRT dlffer'ence between pr'esentatlon N
;‘ ’ ” locat1ons of rronaunal ' es or. tone pltches, Clearly, featm:'es of the

u'relevant stJ.mulus are ssed, but only 1f they ar'e also featuz‘es

“The Infonnatlon Integr*atlon nndel in udes mecham,sms to 1solate and\ »
l' : .;',:evaluate feature data in onder to account»{or these results. The :
. R 1ssue hene is the functl'on of the mechanlsms, n\th theu' external . AT
o | \,valldlty " . » . N- . '~-&
N 'z The schematlc d1@gnam of the Step 'IWo mdel\(Flgme 3) s»' co
. o 1ser'1es -parallel cucu:.t. . The mfomatlon mput at the genenators, ' ‘_y

s N
Vo .frequenb\a;tenuatlon, and the analy51s of different . features are all

,parwalfe'l esses wh:Lle feature select:.on, r'esponse selectlon, and the

analy51s of : 1v1dual features ane all sem.al processes Pmceslswg

S bottlenecks nu.y t occur' in the circuit where sevenal J.nfom\atlon -"' o
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E“-— e - pulses converge on a smgle mechanlsm (cf Bpoadbent 1958) for T .

‘ ;; ~_~ RS "'-_'example, when several generators out'put h:Lgh J.ntensn.ty (napld rate) _;‘
ks % _. ) ' _ "‘ " mformatlon s:multaneously, a bottleneck mlght occur- at the feature ’
'. E ‘ . - lselector' which-mist; operate semally on sn.ngle pulses. As a ruIe, . . ’ ~
: - : 'whenever- a. panallel pmcess feeds into & semal process a potentlal |
o LT -_~-bott1eneck exists. )

S U S A, ' -~

Bottlenecks are cons:.dered to be mamfestatlons of the 'Systanlc

_tatlons whlch set the nummum process:mg tJme l]ml't (Gamer- and

Morrton, 1968 Norman and Bobrow, 1975) In the Informatlon Integr'atlon

e e ';“"':":7' oo

_' '. o model bottlenecks set the nu.n:unal processmg tlme ]:J.ml‘t by restr-lctlng

‘the nate of J.nformatlon ﬂow thr'ough the feature selector'. When the ﬁ '

WL

PRI o ) ."I f '.featm:*e select’or is blocked the accumulator cannot recelve 1ntens:.ty

r§+ St mformatlon and the tmgger s:bgnal cannot be sent. - .
e, “ S . '3
L T ' Y L Assunmg mformatlon flows thmugh the system, a response ‘must be

T B ,‘.'» selected from the choices offered the respondent._ The selectlon of a

g I' o S response depends on fom:- factors the' contents of the response pool, ‘

‘ 5} T the output of the feature analyzérs, a n?tchmg procedure, and a random . . ;

/ | ,‘walk analysm (Lamme 1968) of the match:.ng results over some umt of | ,
| L t:me (see 1“03 and Green, 1972 McGlll, 1967) The oontents of the o

-

‘ - ,response pool ane assumed to be the response ch01ces ex1$tmg as neur'al ,

; " command sequences (i.e. motor pmgrams) ‘The featur'e analyzersf . O |
: ) ,evaluatlons are coded 1nto a fozmat ccmpatlble with the motor piogr'am : ' '
i 5 . : o codlng ‘format’ and sent to. the response selector-. In the response selectolr',i

§ R ' the coded featur'es are campared to the motor prognams in the respoqse B ;

‘- - pool,  If the oo&ed featm:e matches a motor pmgmm, then the st:mulus
il : . - Coe . .. . ’ . ! T '. . . " .
I R L. o R , : - \ N
. .. : 2 N
- N\ o - i
-x LY .
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mput has J.ndlcated a certaln response. . The response selector is '
' "assumed to. sv.}n matches over a unlt of t1me (equ1va1ent to the unlt of
k t1me used to v01d the accmmlator in the Step One nodel) wh:Lle -
' performng the random walk analys:.s. If the analys:.s J.ndlcates a
) response, the motor oontml unlt is pmgramed ‘with the motor prog;ram
E .assoc1ated w1th that response (the motor pmgram which was matched)
"I'he motor control unlt holds the response unt11 elther the tt'lgger
"51gnal 1s rece:x.ved from the accumulator Or the response selector alters
' '_the motor pmgrammg oo '.,-L,_“ CL .‘ L \
Response control of the model relles on the mcreased probablllty
- that the ch.tJ.cal st:lmulus will determ:Lne response selectlon after the
.. ‘JrreleOant gener\ators output has been attenuated. SJ.nce the mfonnatlon :
"l‘-'carm.ed by the Jrrelevant stmulus (’stlmull) has not bee:n ellmmated it

' 1s poss:.ble that an u'relevant generator mlght contrlbute the mfomatlon

detemunmg the oontents of the:; ~motor éontrol unlt. ThlS would occur 1f

“both a feature of the n.rrelevant st:lmulus could\be matched to a response °

code and more melevant generator pulses were matched than were crltlcal

grenenator pulses ‘during a time unlt. If the evocatlon crn.terlon 1s-.-

' .reached while the motor oontrol umt contams a: m:>tor prbgmm evolvmg :
) from an u'relevant mput, the evoked response may be :mcorrect CIf

‘--the evocatlon crlterlon 1s nort reached before ch.tlcal stnmulus features

oontnol response selectlon, the motor oontml unlt may have to be

'. 'mpmgramed mcreas:mg processmg t:une

The basic assmtptlon of response stonag9 and response select\lon

Q
"

selectlon have :.mportant oonsequences toathe/ operatlon of the Informatlon

it
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' N L I ‘Integr\atlon model. As stated above, responses are assumed to ex1$t as
CE S

SO L - motor mograms, and are compared to feature :Lnfonnatlon durmg nesponse -

- g S L selectlon.‘ A oanparlson between featupe J.nformatlon and response codes -
E ’ requ:mes that “the two’ be encoded in the same fonnat; s:.nce the ba-sm ; .'
H .

T .7 form of a response is a series of neural motor' conmands, 1t has

‘ z Coe s "'l beenassumed that feature data is transformedby the feature analyzers \ _ -
:-‘.' x . . C g mto an assoc1ated motor pzvognam code appropmate to the, task The R | ~ .
R 5 v more dJrect the assoc1at10n betwee.n feature and response, the shorter the

-’ \ time taken by the trenslatlon process. For exampLe, the tnanslatlon of a

” oL TR

red, centered llght into a mght—-hand response code would take lonper.
- .than the trenslat:.on of a hght to, the right of ce.nter J.nto a rlght- :

‘ l‘ :hand response code. This arg\ment 't:reats st:mulus-response compatlblllty
R | ‘effects (Fitts and Seeger, 1953; 1<ee1e, 1968; SJ.mon and Craft, 1970) as

‘resulting fran more -(or less) efflcaclous tr\anslatlon of features 1nto ‘

' .thelr assoc1ated response codes.l Thls implies. that, not only m.ll-- R

‘ ; translatlon tJ.me affect decision t:me, greater nufibers of features | . / LS |
’ producmg ‘response q::odes i licate the response select:l.on phase’ :,Z .,r oo
: L . ' By adding rr\bre openatlons per wmit put' and result in slowex" task / ‘\ D
‘ performance, partlcularly when a match is’ not found (cf. S‘temberg ;.. S
'* : 1959) . Ina task where m,ght and 1eft hand responses are. detenmned ,-" ;

T o by audltory commands of "rlght" ‘and "left" monalmally presented to the

A
v

Ao
n

; ' left or r:Lght ear (&eft and Sm'on, 1970) “the Informatlon Integratlon
5» l nodel would con51der both the symbollc content of the, oomnand and the
t ! . ear' of mput as- relevant feature to response select:.on 'since. both .
: ~ oontaln J,nformatlon about Jaterellty, a.nd thus can be assoclated to a -
S R . v A ‘
s ;" t * . . ! ..‘.
L . ‘ . . l .,"I'
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carm.ed by the cmtmal stnmlus. The relatlonshlp between RT and R'I‘v '

symbohc and J.mpllclt mformatlon‘dlsagree (e;.r, ‘ "rlght" to the left ea.r)

._represents visual)y

© 38

’

.lateralized response. Also, the ear of mput (the 1mp11c1t mformatlon 3
o con‘tent of the stJ.nmlus) would be analyzed more qulckly than the [

"symbol:Lc content since the translatlon frqn stlmulus 1ocat10n to response

locatlon is mone dd.rect Gonsequently the model would predlct those

--1r1als .Ain. whlch the oormand and the comnand loca}tlon agreed (eg "rlght"'
to the rJ.ght ear) to pmduce lower RTs" than those trials in whlch the

The Informatlon Integrat1on model offers a system from whlch
qualltatlve predlctlons about RT and error rate (ER) can be demved
leen the basic RT relationships between stmlull and responses found

in detectlon expem.ments (eg." smple audltory stlmull are responded \to '
more qu:.cklyj than s:mple v1sual st:.mull' hbodworth and Schlossberg 195u), -

L 'the nndel gener'ates deflnlte relatlonal predlctlons frcm complex

us srmatmns. For Simon and Craftls. (1970) study the predlcted

relatlons 'psareRT <R'I'(R'I‘nﬂandRI‘ (RT <RT (wherema, s,and"

md represent ' 'naunal agree; ‘stereo, a.nd monam'al dlsagree, and V.

'I‘he Informatlon ]’.ntegr'atlon model analysis of" these '

trial’ types result:.ng in the above predlctlons is: 1) RT < RT since.

pertnmeurut, 2) RT, (RT<

')stereo (bmaural) audltory :u?ut adds more pulses to the accmulator

""\

when an Jrrelevant st:unulus carmes fea‘ture Jnformatlon cmtlcal to the ‘

g response declsmn (1' e. matcl'ung response chamcterlstlcs), the dec1510n‘

tlme w111 be less when ‘the mfonnatlon eoncurs w:.th, and greater when

the uxformatlon confl:.cts w:.th, the mfonnatlon about that feature

md

'smce, canpared to stereo tmal types, I




[

cannot be predlcted s:.nce the t:une relatlonshlp between reprog'nammg
the mtor contml umt, or mcreased r-esponse. select:.on ‘tune, is’ L .f' . ‘
o cons:Ldered to detemme Rde, and 1t is not known how thJ.s w111 change. g c
the RT relatlonshlp between blsensor'y and unlsensor'y stlmulatlon _ ._'~ .. U ‘ "

ites PRI
. )

- s AR

| 'Bernstem and Edelstein <1971) ‘Hhen Smon ‘and.Craft invoked the - L

. }.stnnulus-résponse mterpretatlon of theJr results, they effectlvely' S B
e J.gnored pmcessmg of the melevant stimilus and’ preempted the

Justxflcatlon of an mformatlon model. However, the results,of Ber-nste:m R

h j".and Bdelstem showed that when the symbollc ‘J.nformatlon of two stJ.mull

R -con51stent featur'e :Lnfozmatlon is more r\apld than the response/to
/ ' ' .
'-mconsn.stent feature mfomat:.on "Since the melevant aud:Ltory stlnmlus SRR f-‘ j
C - S 5 _
ceo tnansmlt-ted locatlon mformatlon by p1tch nather than phys:.cal locatlon, PR

! were lnvolved. Thatfthe same mfonnatlon analyms argm\ent used to e .,'4 ‘-

" the Infonnatlon Integr»atmn model is a ! more. genenal conceptual tool than . S 8
: '-e1ther the I:hergy Integpatlon model or stimulus-response compatlblllty o

.mter'pr'etatlons, pg__ se. . - '/' T \

A more challengmg set of results to predlct are those of

\, ) R

fco:mclde on a stmjlus featu:ne (ver'tical locatlon) the response to o

' _a stmmlus—msponse compatlblla.ty mter'pzetauon of msponse facllltatlon

- would seem mappmpmate unless some processmg of the u'relevant stum.llus

T . L. o

et

acoount for/SJmon and Craft's results (above) can be applled to account R B
| S
Eernstem a.nd Edelstem s results g:.ves credence to. the not:.on that

- An exrparlcal test of the Infomatlon Integnatlon model.

The true value of a’ model is. not smply its geneml:.ty in offem.ng | - ‘

accounts of data already obtamed, but rather' in its. abJ.lx.ty to predlct

. Y
T S




audltory-only (A), v:.sual—only (V), and auchtory-vlsual (AV), and

./’ ! : L Ca - ra?_.‘ AL . — S
‘ “ :
:‘:: o ) a? I 40 - ~
N i . . - I
. . .
Y o
. [*f’,- - expemmental results a p;z: ori. A rlgorvous test of the. Informatlon T ¥
- Sl Integr\atlon nodel was qev1sed 'I‘hr*ee oondltlons were used, , - :
. ' R
.k ! o
: -
. g

two responses, a mght-hand and a 1eft-hand keypress. ‘The stnmul:.

3 o e R PR O

o used m h the A and AV conditions were constructed to. dontain. '_j o o L o
- \‘Q /;//. /'/ overlappmg feat'ures th.ch were mam.pulated fntes sever\al levels of . :

li—/// / concord and confllct, wh:.le mamtammg a clearly cor'rect response . . ,r o
// e c}nlce. JIn the V condltlon only ‘one level of concor\d was used; the A. ,
, \ L . condlt:.on contalned three levels, -and the AV condltaon contamed the |
. , e S _,;"' . same three levels of concord as the A’ coﬁd:.tlon plus one level of -

N ! - conﬂlotr Mampulatlon of ooncord and conﬂlct was done through the B

use of dlchotlc audltory presentatlon. m stereo (S) tma.l types both
| ears r\evelved the same, task nelevant stlmulus -in Monaural (M) tm.al E :
: types one ear reveived a task—i'elevant stmmlus wh:Lle the other ear' o
‘t:_. ‘ '. z r'ecelved no anut, m melevant (I) trial types one ear recelved a
'; | task—relevant stnmlus while the other ear received a task—m‘elevant '
st:mulus, in cnnfllctmg ©) tm.a;. types one. ear recelved the task- y
'. ) . nelevant stlmulus assocmted ‘with one response whlle the other ear .

Co » recelved the task—relevant st:unulus assocxated w1th the other response. . ',
i ER ' Predmtmns about performance ‘using - ‘the stnmlus-response . A
; : oonflgunatlons described above can be demved firom the Energy Integr\atlon - N
: model, stnmulus—response compat:.b:Ll:.ty mterpretatlons, and the l "
; \ Informatlon Integr\atlon modél. The pr'edlctlons whlch are. derived .- 3 //»' ’ |
T " from the Energy Integr\atn.on model of ten OOnﬂlct w1th those fmm the. .
o o v , '

EA )



L \ _Jmle.c:Lt mdlcatlon w:Lll be concuvrent w1th symbollc '

slow the sample mte such that R’I‘ < RT

woot ol

‘ ,Informatlon Integnatlon model, and that the Infonnatlon Integnatlon

.' model offer-s a nche.r Set ‘of pred:.c‘tn.ons than eri:her of the two Co

*s

‘.:exlstlng accounts of J.nteosensory pmcessmg

) L BN

‘I. Wlthm the Acondltlon.'-b A E/J a

Informatlon Integrvatltm model predlctlons.

1. RT ~Rr 4R, ‘-"A".j-. R
2. ms”.;ph(mi}- T L
' RT'(RT o

4. Kl‘d<RT

'_ -These predlctlons a:ne de'mved fmm the follow:mg tmal type

“ analys:Ls. o

£

S tmal tm ". Eve;r'y S trlal w111 contam both left and

g 'mght 1ocat10n :Lndlcatlons -due to b:maura.l J.nput ThJ.S ‘.'l"' L

-4

———————

v mfonnatlon, and thus response selectlon w;Lll be slowed for -

those samples frun 'the ear 1n which the Jmp11c1t and symbollc

4 mfonnatlon dlsagree - ) o
\M trial types. \Half of the M tmals w1ll ‘contain symbollc
o "'and :unpllclt :mfomatlm which agrees (MA tm.als) hal.f of
- the ‘M. tmals w:Lll contam symbol:l.c and unplic:.t mformatlon '
: wluch disagrees (MD tmals) Thus the mean R'I' for M tmal
:types should be equ:.valen‘t to the mean RI' fov S tmal typeé
and the MA trmls should be responded to more qulckly than
N the MD tm.als. 'I'he absence of .mput to one ear may, however, ‘
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' ",I tmal t_me_ Ever'y I tmal type wx_ll contam Hﬂpllcrt ‘ ‘-".'
n.nformatlon whlch confl:.cts with the symbollc mformatlon. ‘" Ea
| 'When the 't&sk—relevhnt stmulus eontams Jmpllcrt and symbollc ‘
"; ‘:Lnformatlon whlch agx\ees (IA tr'lals) the task—nrrelevant o
stimdus will can'y the conﬂ.:.ct:mg locatlon mformat:.on, .:AI\ "
. .\- ‘ " gince the mwelevant sample s J.mpllclt mformatlon w1]_1 not ' '
. | .-be accaupam.ed by symbohc mformatlon, the motor control um.t
| o may be. pmgnamed wlth the mcormct response pattem When the
o fltask-relevant stlmulus corrta:.ns the confllctn.ng mfomatlon
P R L ' (ID tmals) the :unpllclt\ mformatlon car'med by the task- Co
- . \\' J.melevant stimulus wul agree with the’ symbollc J.nformatlon ':.‘:‘.
j.of the task-relevant stmmlus, wh:.le response selectlon w:_ll T '.
be slowed for ID tr'lals, the’ n.ncor'rect response will not be _
. selected and the notor control umt wu.l not need repmgmnung 3
' .-when the symbollc mfomatlon is rece:,ved. ID tr::.als, rmvever-, ‘
b .' - are expected to requare mone pmcess:mg tme than MD trlals \ 'I‘,‘;-
' g smce the feature analysm for symbollc content of a stlmulus |
" - mput (aud:.tory) whlch may car'ry the task-cmtlcal featur'e has _ :
; K been found to take longer when the feature is absent f'% ', *‘I '
i ' v : '(Stemberg 1969) _The absence of the task-cmtlcal feature
: : o will ocaur always for both IA' and ID tmals. Since motor W
« , . o ' »control unit: repmgrsamlng is assumed to consmne more tJ.me o
g{ ~ ,'than response select:uon delays, D tmals are pred:.cted to -
. ber responded to,more sw:.ftly than’ TA tmals. In that TA tmals T
. , A;‘;; .'are the only A oondltlon tmals pred:l.cted to pmduce spurlous .

s T
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'.*\. : motor c0ntmi unlt prognams, the I tm.al types are pred:.cted ‘
l to produce more er'rors than e1ther the S or M tmal types. p

l-IoWever\, the predlct}on ER < ER 1s not made for four

reasons' l) the samplmg tJ,me um.t 1s not kncwn, 2) the - N
effect of aLfmltless feature analys;s may mvolve

i e : ARG

unantlclpated n'otor contml unrt manlpulatlon, 3) the rlght-

TR 1970) may confound ER effects, and u) a hlgh evocat:.on cmterlon L

settmg may confound ER effects. These 1ssues w111 be dealt

‘ w1th 1ater - T "L ( f
B Energy Integnatlon model pred:.ctlon.,

‘e R e . LI .
f e
LN

'I'h:Ls pred:.ct:.?n 1§/der1ved from’ analy51s' of thg.’energy content

' ‘of the u*lal types. S and I tmal types glve audltor'y 1nput to . '3.;_‘ |

Rt both » M tr':Lal types gJ.ve aud:.tory mput to only one ear',

: No rate pred:u:t:.ons may be made :Ln a. cho1ce 31tuat10n .
- :s:mce the quallty pmcessmg chamel’s method of operat:.on 1.s

C Sturulus-response cmlpatz.bmty predlctlon. S B )

e

- . B I

4 'I'h:Ls pl‘\edlctlon is take.n/fmm Smon and Cnaft (1970).3;‘.' -:,
II Wlth:m the AV condltlon, r e 3 ..
LA, Informat:l.on Integratlm n\odel Pr'edl Cthns.j L

ear supem.omty effect (Studdert—l(ennedy and Sharﬂmez.ler', . :i
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. In that “the audltor'y 91gnals ane expected to ar'mve cenu-ally

" before the vlsual s:.gnal (Mon:'ell, 1967), and samplmg of the . ‘
"audltory input is assumed to contmue even after the V1Sual R i

mput has aI'r'lved at the central pmcessor, these pred:.c‘t:.ons

B ,,follow the ratlonale of the A condltlon predlctlons for' t—he

5, M, and T ‘trial types. 'I'heCtrlal typesar'eexpmted to |

produce larger RTs and ERs than all other tmal types s:mce

| Ji’C tr:mals w:.ll always. mduce motor. control unit repmgnammg
' .’C tmal types Wlll always conta:n eonfhctmg symbol:.c

mformatlon.. ', ' R
B Ehe'ogy Integretlon model predlctlons. “'r

‘1RT~RI~RT<RI' , AP TR

The Ctmal types cmtamasm.lchenergyasdotheother e

:’:’bmm\al tr:n.altypes andmrethanthentrml types,”

" v‘therefore RI‘ should be equal to RI‘ and RI‘ and lower-than .'
e RT . S:ane the v:Lsual st:.nulus wm almys be comact, and the ,
: , audltory .st:.lmln. may. confl:.ct, the v:.sual channel will be . ‘

' assumed to be the qual:.ty pmcessmg channel hence, the
audrtor'y channel will be used solely as an energy sounce, the’
quallty of the audltory channel 1nput should not affect ER

C Stlmulus-response canpatlblllty predlctlon.’ " 3 REERAE o
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III. -Between condlt:l.ons., ,‘ o
Infomﬁtlon Integnatlon m:del pr'edlctlons. ‘
l'RTA<RTAV '. : R . o - R
(ER . K .; : - ;
‘ W1th the :mclusmn of a. v1sual st:unulus and ‘gonfli mg
audltory st:.mul:., th; Infomatmn Inte‘gnatn.or

‘an J.ncreased evocatlon cmterlon to. be estab]

the subject may av01d responé.ng before the vi

condn.t:.on are pr’edo.cted to be 1ower than RTs the AV

) condJ.tJ.on. The audJ.tor'y st:.mul:. are assumed o armve centrally

> - \

e assumptlons lead 0 the prédlctloq “that RT A wil) be- 1835 tha.n

BTV. Fmally, the J.ncneased evocatlon cr'ltemo ' found in; the
v L

-~ in camnn between the A and AV oondltlons (S, I, land M) The

decrease, wh:.leSanthmaltypesm]J.be
cond:.tlons (i. e. the ER results should nct be as
“to, the: prese::ce of the v1sual st:uuulus per se; se) Tme ER, )

decnanent between the condJ.tlons 1s assumed to occ '

the motor' contml ux{t alter'at:l.ons w1ll be’ decrea ,:

B arrlval of tﬁe (m:attenuated) v:.sual slgnal o o ’ e

Ener‘gy Integratmn m:xlel predlctlon. o

contr'ols motor contml umt pmgnamng Thus RTS in the A S 4




N [ L - . ' i
: ~ IR AR
T T MR T, v.-\,,f"""'.".”“" K U 4 —W
. " U-Q..' . -
2, ’ : 1 D
':, L " ' \ [ s . i -‘;
3 SIS ~RT v<RT <RT .
j‘ S : 'f'he Ener'gy Irrtegpat:.on model pr\edlctlons follow the mverse "' )
E J ”'—'é ce relatlonshlp between energ;y and RT predlcted by the model._
. f L C. Stunulus-response ccmpat:.b:.l:Lty pr'edlctlons. T e .
A £ : none.’ LT S S : a.-".'. ', Croes T
: R T '-..In the above hst of pr'edleltons ma, md, 1a, and id- repreSent Coe T
};9 S T monaunal agree, monaunal dlsagree, Jrr'elevant agree, and
:Lé * 1r-re1evant dlsagree (see text) Agreement" is defmed as z* L
}r * ' occurrmg when the task—relevant stamulus 1.é presented only --":~
“-: .‘ L R ‘ . . _\\Fy B 4 . ') -: :
A . , - to the same’ s1de 8!:“’1:he body as =the reSPOnse hand Those oL
F C L K :

o dmgin
A
PRd I

'f S pgedlctlons mdlcatmg\,e‘equlvalent and/or mﬁcnown R‘l‘ and ER.
;'-relatn.onshz.ps are om:r.tted except when they are the

R ,man:i:festatlcms of a parta.cu]arly J.rnpor'tant mdel tenet. AR

e 'I‘he Iﬂformatlon Integratlon modél pred:.ctmgi; follov}q t'he
i -...Aass\m1ptmns that (i) a rendorn presentatlon,of tmal types w1‘th:m a .
block of tma_ls (cOndltlon"m) produces a: stable evocatlon c:mt:.em.on and

. amount of frequemy,attemﬂtlon; and (2-«) betneen condltn.ons the '-: o
' _" evocat:uon &"1terlon w11_1 be changed to accommodate changes in- the

number of response-assoc:ated featm:es tr\ansnut'ted by the d:.ffermt

: .[tmal types are gener\ated “by t:une delays and premture msponses

AY
[

: ‘ stJJnuh ASS\Jmpt:Lon (1) :mel:Les that RTvand ER d:.ffermces be‘tWeen :

iy
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g‘:\ 7 e . “These predlctlons are- stmewhat compllcatec} mbg o fa,ctcrs.: | ;. ‘
Jt . e : ':a mght-sear (lef-t cenebnal he:m.sphere) superlomty ;affect far the ‘ {-
SN pmcessmg of letter Stlmull (Studdert-l(ennedy and Shankwe:.ler, R R |
— ‘ 197¢) 5 ‘and the\superlorlty of dommant—hand responses J.n b:.manual ‘ Vo I
L taiks s Tony mght-handed “siibjects” Wil be used) +These tio_ \ ;
| _. mconvemences w111 be mamfest as the -attenuatlon of dlfferences T
e favormg left—hand responses and the augmentatlon of dJ.ffere.nces o ER.
: T 'favom.ng mght-hand responses. Blased processn;mg may also be found S =
:' _f . "-"~when symbollc and locatlon (Jmpllcr!:) :Lnformatlon 15 contra‘posed . :’_;‘
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- _'ugg ts. The subjects were 12 unlversn:y students (7 - - .

) female) who "volunteered ‘for the expemnent. They were each pa:Ld o
twc dollars an hour for f:we hours servme, an Tour. a day @ar fJ.ve

' '-‘ consecutlve days a subjects were rlght handed and had rio -

uncorrected see:mg or heam.ng defects. .

e sS1:1mul1. 'The -auditory stJmul:L con51sted of a 1000 hz tone _
and the spoken let!@r-s MA". (/e/) "B" (/1/) and non (/o/) . AR - B
‘l' recorded ina male voice. These four sounds “were each recorded o o

L once and ‘that record:.ng Was used as 'the source for all aud:.tor'y

T

st:mull. !fy re-redordmg the soume tape onto a second tape Do . ‘-.'
rvecorder, the. stunulus pmtotypes were comblned to form the . | ‘

varlous tm.altypes. R T . ‘j' D e

N
v

Four tm.al types were formed from combmatmns of the three

I'e'tters Stereo S) st:mmll were recomdlngs of elther- waM or "E"

. - on both channels of a tm-channel tape recorde:*, kbnax.tral (M) : ' ;
‘ , stmull were recoxdmgs of "A" or "E"- on one channel whlle -I:he ‘~ | ‘.
.'.}{'“ other channel was lefft s:.lent, It'relevant (I) stnmul:. were” '
e recordlngs of "A" or 'E"en one harinél and. "0" oh the other, and |
Confllctmg (C) stlmuln. were necondmgs of:- “A" on one channel and I .

E "E" on the other chamel BY measur'mg the length of tape between

sounds, tempoml sequenc:mg was emtnolled’ such that the 1000 hz tone -
could be mserted a standard one second before all 1etter canbmatlons o
as a war'ru.ng st:unulus, and by slowly dx\awmg the tape underneath the L e

k|

:.ck-up head of the tape mcorder, the smmltane:.ty of . the letters

i g S .

, } mvf., 5 "i‘\' o “g o
R i‘-,gg( 9“%"“;&& !(*ﬂ i‘d,5v'3-\ L ;
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e audltor’y-only (A) cond:l.tlon and fOur tapes ‘to be used in the aud:.tory- -

whlte trvanspaneneles), and ce,nterkmmrted on standan‘l (2 x z'mch)

1]
. . b . . "/ . '
o et b 1 s s IR N ——t . o —————— - BT e, - . -
. : !
-~
" )
.
3 - LY '
. 3 49
N . b ‘. °
i . Lot
wasassuxed ; S, ' A IR “

Seven recordmgs (2S 2M 21 and 1C) were ‘malle m 'th_‘LS manner-
These recordmgs were then dupllcated on a th:.rd tape to ‘balance the

channel of letter presentatlon for M, I and C tm.a], types by

altematmg the patch cord leads between tape recorder cha.rmels. P g N

-lr‘v.

Thus, a total of- twelve letter caribmatlons were made, the spec1f1c -
. letter presented and channel of presentatwn w:Lthln a tmal typé (eg. , :
g ; a M tm.al type usmg the letter "A" presented on the left channel)
| ' will be referved to as''a tmal type subgroup. 'I'he twelve J.etter .
combmat:.ons were then randcmly selected to form the trial type

sequences used in, the expemment. Four tapes to be used in the ..

’ v1sual (AV) condltlon were constructed Wlth the restrlctlons that no
A—cond:.t:l.on tape conta.lned any C trial types and elght tm.als of each, :
tm.al type subgmup occurred on each tape Hence, the A-condltlon .
tapes each oonta.med ‘80 tmals (163, 32H, and 32I), and the AV- ' . .‘ . ’
condJ.tJ.on tapes each contamed 112 trials (16S, 32M, 32I, and 3zc) |

: An mtertr:.al mterval of six seconds was mserted between the offset‘
of the letter' Stl.llmll /the onset of the wammg 31gnal for the -~

next tmal The tapes tere recorded so that all s‘t:mull were of

equal mtensn:y, wluch during ‘the experment was ampl:Lfled to about |

60 db SPL. o Co T

"+ ne vistal stimali were block letters  (Letraset Helvetlca |

medlwn lint,) photognaphed on posrtlve f11m (resultlng m black-on— R

]




P et

-

A Rk St ot

S

vy

. - L X . . . 1 '
. . . P . " k. . N . .
N ‘ B . -~
. : p \\ . . .
B .t . . m o wem B T ———— b - - .-

. S S . ¢

. ,vslide mounts. - The transparanc1es were pm;]ected onto a baek—

projectlon screen such that’ the 1etters subtended a v1sual angle of

about 100 nmad homzontally and” about 119 mpad verrtlcally when the

- subject was' seated 1. 3 m frm the screen. The stmulus mten31ty was :

detemmed by the pm]ector beJ.ng set on low. mtens:.ty and placed 67

em from,the sczee.n Vlsual st:.mulus selectlon was contmlled by a ‘

.paper tape reader and mndcm select1on device progpamned to
. correspond to the AV-condltlon tape or in a randan sequence (for
'the V-condition. trials). i '

contmlled by tlmers et at 190 .msec. ‘a1 st:qnuh were clearJ'ly.,

: pen:elved at thlS dunatlon.

!

N Apparatus. - A cdnplete'electronic'circuit‘was constructed of ‘a
N'Sony tm—channel tape recorder, a Gnason-Stadler vome—oper*&ted relay,
BRS tlmers and loglc, a XKodak Ektagraphm pmj ector w:.th re.ndom access’

and mounted w1th a Gerbr'ands tachlstoscoplc shutter', a Iafayette

randan access: unlt and paper tape reader, two nomally closed response - "

relays, a set of Scny headphones, and a Hunter lClockounter.. On each.

12‘.1&1 the tape meonder played two sounds, the warmng 51gna1 and the '

'--'.,"-stumlus 1etters. 'l’hese sounds were pJ.cked up by the voxce-opereted

relay wha.ch by ‘a fhp—ﬂop cnrcmt, (1) sent a pulse .on the wam:mg

_ szgnal to set the lClockounter to zero and-advance the paper- tape
'neader', and’ (2) sent a pulse on the stlmull to start fhe. ERS tmers (
'and the lrokounter. The depresszon of a response key ‘halted the .
| lG.ockounter and 1it the loglc 11ght cor'respondlng to the depressed W

)

'I'he dur\atlon of both audltor'y and v1sual stimili wias -~ . .

DA
Lo
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key The BRS tms controlled the openmg and closmg of .the ’

tachlstoscoplc ‘shutter and leads fmm ‘the tape recorder to the

headphones. Dum.ng the V-condltlon trlals the subJect heard the I

A,\'.nﬁm‘y‘;ﬂ‘ig‘iw"}?"}lrp ey N LRk

warm.ng tone v1a a between—mcm :.ntemom.

v

BE'S

Procedure Subjects volunteered for the, expemment by

I e Al A

s:.gm.ng their names in the time slots "of a schedule. Accor'd:t.ng to the

o ,_' chronological order of thenr flI‘St tlme slot, the subjects were

. . . ]
PR I
A YT

TN

asmgned to a hand group, odd—nm'nbered sub]ects were told to respond * /
to the letter “A" w1th the:.r' do:rm.nant (mght) hand and even-mnnbered

. sub]ects were told to r'espond to the 1etter' A" m.th the:.r non- T ;l |
damnant (1eft) hand, ' | -

e e

‘ Upon the subJect's ar'rJ.val at 'the exper:unental s:Lte he was ' //?,‘
" handed an mstructlon sheet (Table 1 Appendlx A) by the . ’ E

" expermenter. 'I'he instruction sheet expla.med the subJect's task, the

: S'tlm.lll used, and described mughly how the experment would be run.

‘ ' B o Aftep the subJect f;\m.shed r'ead.mg the sheet, the expex‘n.menter asked

4 o~ :Lf anyth:mg needed clarlflcatlon, once the subJect was satn.sfled

2 that he understood the task, he was told.his hand group ass:.g\ment and
: began the practice sess:Lon. ' ' _ . ‘
The pnactlce sessmn cons:.sted -of abbrev:.ated blocks of tmals,
2’ ' _ “each trial type subgmup member was presented four tlmes, otherwlse

1‘ o ( all procedu.nes were the same as on expemmental days. 'I‘he order of

5 ' ) block (cond:.tlon) ptesentatmn was var'led between subjects and _over

: , /{ days’ w1thm subjects 50 that each condlta.on was, balanced in order of

occmence (Table 2, Appenduc A, is the schedule of condlta.on .
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- ,other Thetmchamberswereconnectedbyalxlmopemngthmugh : ‘

- whlch the visual stJmulJ. were pro;)ected All equlpment was placed in

. .headphones, and the response keys. The exper.unentez' merely wrote '

»-‘presentat'ion by stzb:')ect) The partlcular tape used to present the b
.tr-:l.als tsas s:umlarly balanced dur:.ng the expemment (Table 3, ‘. ot ’

52 -
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'Iwo adjacent chamﬁ’ers each about 3 % 3 m in 51ze, and 11t ,
by fluorescent llghts, were used to conduct the expemment. The C E o P "ﬂ“

sub]ect was seated in one room, and, the expem.menter was seated in the :

the exper'nmenter' 's room except the back—pmjectlon screen, the

L

"down the obtamed RTs dlsplayed by the }Cl.ockounter, made a note .'Lf an .

‘ ‘ex'rvor' ‘Was made, and notl_fled the sub]ect when a block of trials was ' -

about to begin and when a block of tmals ended (sub;]ects were asked '.._:. "

. extremely accurate in do:.ng s0). Between blocks the expez'zmenter T
' selected the next tape to be used, moxmted and pos1tmoned it in the .

“apparatus, and :Lnformed the subject what condltlon 1t was. During S N ¥t

to repor't thEJI' errors over the between-mcm J.ntemcm and were

'tape selectlon and mountmg the subJect was gJ.ven a rest perlod ; e SN

P

B e

‘5@ A total ‘of' six fa‘ctors, plus the subjects' factor,

are mcluded in the de51gn one between subjects factor, hand, gmup, ' / a

. .and f;we within subjects factor's, condltlon (A v, and AV, test day IR "

(2, 3, ana ), ‘trial type (s, M, I, and c> letter ("A" and MEMy L T

e and ear of - letter presentatlon (rlg,ht and 1eft for C tmal types thls
: was cons:.dered to be the ear-in wh:.ch the audJ.tory 1etter correspondmg .

to the v1sua.1 letter was presented)




T ) o Results ‘
- After dlscards.ng the data from the fll"S't (pr-actlce) day and S

Jncorrect response RTs, the median RT for- each trJ.aJ. type subgmup \

'.for' each day was ta.ken as the um.t of RT anal}’51s. The ER unit o ' ) "\i '~_

.‘ was the tm.al type subgmup total errors pooled ove.r' ‘the four .- / .

. expermental days, divided. by the number of tmals., RTs were SR / |

" “measured in mse¢ and ERs were treated as a mst 1or1 - ,‘ o / '
probablllty values N e : S [ i ""J

Lk A [ .
. e N i / B
- . P \ .
G C .

: ) The tr'J.al type and ear of presentatlon factor's Were dlfficult, T
: mdeed mpossxble, to completely cross wrthln any one analys1s smce G:
% o the trlal types, tested varled between cond:.tlons and the ear of
‘ 0 presentat:.on could not be spec1f1ed for S trlal types or the V . .
-condrt:lon Accord:mgly, the experu.mental data was par'tltloned four' 4
o " l) 'Bettneen'conditions. ThlS partltlon was made to test the
; B : between cond:l.tlons predlctlons made above.“ Data for thl.s partlt:.on
\ 'were taken fmm the w1th1n conditions ana1y51s of vam.ance (see
R . below) and were the means and vam.ances of all medlan RTs w:Lth:m
.. each condJ.‘)tJ.on. . Optlon 7 of the SPSS pmgnam ONE.WAY was used to
) H . pex‘fom a three—level, one-way analym.s of _variance, . Smce the o . ) ,-
f ,4\ between condn.tlons predq.ctlons all mvolve the A cond].tlon it was | o | o
1 ’ -dons:Ldered the control condltlon for a, subsequent Dunnett s test. The ; i.' :\." .
q - ER data pon_nts were’ treated as members of a bmomlal dJ.stm.butlon
*{ ’ (an error elther' occurred or d1d not occur) Vamances wexe
f ','computed m the standard way (var Np(l - p)), and the results

"l'r'( . u
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a" . - B - !

were then treated. m the Same method as were the RI‘ flgures. )
‘ 2) Between tmal types This par-tltlon was made to test the o

w1thln cond:Lt:Lcms pr-edlctlons made above.. Data for this’ par'tltlm :

wer-e ‘also gleaned from the w:l.thJ_n condltn.ons analys:.s of vamance f'cr
-3

- the RT analy51s and hand—ccmputed for the ER analys:.s. The tr‘eabnent

. of RI‘s and ERs involved the. use of the SPSS prog'am ONEWAY to derlve

- and C trial types from the AV oondltlon, all the necessar'y in edlents g

t

an erron texm, then a ser:Les of contrasts (see Table u Append:.x B,

for formulae) The analyses af variance were one—way ANOVAs w:Lth
, .
elght levels ’Ihe V-condn.tlon was cons:.dered a tmal type, “and w1th

theS ‘M, andItmaltypesfrantheAcondltmn,andtheS M, I

“to tes't the predlctlons were avallable frcm the ANOVAS

3) Between ears/ w:Lth:Ln condltlons. Since t.he effects of ear.

of presentatlon could not be assessed w:.thJ.n a balanced des:l.gn whlch

. . :anluded S trlal types and the V cond:.tlon, ‘thJ.S partition was made ‘

A when the data were broken down to th:.s extent.'

A .

to obviate the pmblem and test pred:.ctlons :mvolvmg the ear factor-. -

The median RTs fmn the M and I tm.al ty‘pes of the A cond:.tlon, and
\

the medlan R’I’s from the M I and c tmal types of the Av. condrtlon

-were used :Ln these analyses. 'I‘hus, the yses of vamance contain

the between suhjects factor of Hand (hand gmup) and the wlth.m-“"

subjects factors of Day, Letter, Tmal Type and Ear (ear‘ of

pr'esentatlon) " The condrt:lons were analyzed sepanately ERs were -

not exammed in this partlt.wn because of the relat:.vely few tmals (8)

This partltmn .also.

- allowed other factors in the des:l.gn whlch ere .assumed to operate in’

" the task (eg. ear and hand donn.nance) to’ beI assessed.

SN
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, - l&) Wlth:m cond;\.tlons 'I'hls partltlon was made to prov1de means :

.' and var':l.ances for~ the betwee.n cond:rtlons and between tm.al types RT

l - 'analyses, and to ver:Lfy the non-Ear factor effects found in the

;~between ears/ wn.thm condn.tlons partltmn with, the :anlusn_on of S

)of Day, Letter, ahd Hand may be

Re

assessed for' 'the v condltlon. ThlS partltlon conta:ms all levels of

'tmal types._ ‘Also, the effects

» ‘all factorsexce or rth factor Thpee analyses .

grun in th:.s partltion, one for each cmdltlon. As in the tween ears/ -

w1th:|.n condltlons parrtltlon, ERs are not con51dered

-

: ‘Between condrtlons part:.tlon msults. )

’I’he mean R‘I‘s for- the A, AV and v condltlons were 285 397 and
| t’-'uas msec nespectlvely. A one-way ANDVA :Lndlcated the RTs were |
s:.gm.flcantly dJ.fferent between oondltlons (Table 1, Appendlx B). The | .
' Informatlon Integnatlon model predlctlons (RT and ( RT were B
’ confmnedoby a Dunnett's test’ (Table 1, Appendlx B) thus support:mg
F the Informat:.on Integpatlon model as opposed !co the Energy Integratlon
“nodel.' Tt should be pointed out, however, that the mean RT of the AV ‘
oondltnon mlght be cons:tdered a spurlous ‘measure for the test of
these predlctlons since the- AV condltlon contalns C tmal types and the
o A condlt:n.on does not. Remv:mg the C trlal types frcm the Av-condltlon

.‘.data does, in fact, result m ‘a lowered RT mean (367 msec), but a

"recomputatmn of 'the ANOVA and Dunnett s “test does ot show a mgru.fmant

change fmm prevxous values (Table 1, Appenchx B)
The mean F.Rs for the A, AV and V condltlons were 0255, .osou,

S

= and 01401& r~espect1vely.k 'I‘hese ERs do mt correspond wlth the P

i \
\

e

-

Pl
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'Informatlm Integmtlon model predlctlon ERAV

S T _removal of C tmal type ERs fmm cons:.deratlon alters ERAV to 0172, AN
LR i ' ‘wha.ch does correspond to pred:.ctmn. A one-way ANOVA mdlcated "f ‘

( ER However, | the '

a slgn:n_fz.cant dlfference to ex:Lst between the cond:.tlons, and a-

. ‘Dunnett s test confmned E'RA was sn.gnlflcantly hJ.gher than ER

v( 'th

' -.C trial types r'a'mVed Table 2 Appenchx B)

Be'tween tm.al types Qa_r'trtlon results. R '4 .?- ' o ‘. ’ RO o

Smce the elght—level ANOVA cons:Lsted of between-condlt:.on te.rms,

.the emor- term used in the contpasts testmg KI‘ a.nd ER: predlctlons is

o o o~ 'larger than actually necessary for prvoper statlstlcal pmcedure 'I'hqs,

. - PR
BT TR R S G R LY N s A

- 'these tests will be conservatlve.; '

b, . . -

S
z

A T One-way ANOVAs J.ndJ.cated tnal types to be sz.gmflca.ntly

"'a—,

dlffexent for both RT and ER measmes (Table 3 Appe.ndlx B) A sem.es :

¢

L of contrasts (Wmer, 1971) were made to test pred:l.ctmns frun the

- Infomation Integnat:.on model. "The RI' pred:.ct:.on for the A Condltl?n .' . . :
RT “’R’I‘ <R’I‘ ‘was upheld (2sszzsa< 330' where Na¥ ig to be read as . - R &
. "not mgm.fmant]:y dJ.fferent fran"), as was the RT predlctlon for the . |
| ‘:"AV condltlon RT ~RT <RT <RT, (338~3u7<u1u<u39) The -ER ': e

D - pnedlctlons frcm the Infomatlon Integr'atlon model for both cond:l.tlons
U 'wem also suppor'ted, ER ~E:R,n<m (. omu 0111<.0u75) and .
. ~mn< ER.(ER ( 0187 .ooas< 0260< 01330) (Table y, Appendlx B)

, " T 'condlt:l.ons for each commort tmal type and the Str‘lk:mg Oonslstemy of . : ‘1'1;-"

w; ':‘-'. . .the RI‘ :mcrease fmm S to I trml types in both the A and: AV cond:l.t:.ons,

T
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A-»ccndition data by open cié_les, and

thev-condl

fe % oy

Che 2 R




o . s PR a6
- *

types ‘greph'of ‘ER data

2

.}‘,. 5 s

o v

. data by, open cincles,

. KR
13
.

and V-condtition data.”;

S

T2
A

4

|

e et d

“1}2;‘"

g

Py

SN bl F5 1y rifl

Y e~




=4

RPN O
. LT e

PRIV N

Sk )
ey e

SR g

a0, * i s
-:,‘:?m CF a2t T8 S N,
. ..

=%, T

-

BT U PRI T B
Which_'.contimes to the' G t'r:l.al‘ type RI‘ in the Ay condition. .

- (278 ( 323 msec)

; .predlcta.on R‘l‘m< RT 1s also tested w:.thm thls partrtlon. frhe R‘I‘s

: ‘oollapsmg over letters to el:unmate the hand gmup dlfference bet&en

ol

B 1 b o . ' . - . . . . l!
Between ears/ mthm condltlon par'tltlon nesults

A condrtlon. Al 2x 6 x4 x 2 x 2 x 2 ANOVA (Pactors Hand,

.Sub]eC‘t (mthm Hand) Day, Letter-, Tr:.al Type and E‘ar) n_ndlcated
' s:.gm.f:.cant main effects of - Day, Tmal ’I‘ype, and Eaf\ and; a“ (,':- S
. s:.gm.flcant th:zd-ozder mteractlon between ' Hand, I.etter', Tmal o ,' e

Type, and Ear' (Table 5, Appendlx B). The pr'actlce (Day) effect is a .
"usual result of expemments whlch extend beyond one Sessmn and ‘was,

‘not a sm*pms:.n,g result. The main effect of 'Imal Type follows fmn 5",
" ', ‘the.betiween tr:LaJ. types partltlon f:LndJ.ng RT. (RT. with a more -' C

conser'vatlve error texm - The nmn“effect of Edr was in the antlclpated

e

‘.dnectn.on, letters presented to the dommant (mght) ear were responded

‘-to mone qulckly than letter-s presented to the non—dormnam: ear

! RN N - .
, . . ; A

_ The thlrd-ozder mtez'actlon is the most mformatlve effec:l:

U

- _ found in thlS partltlon as it provides the data to test the pr'edlctlons
RT < M‘ made by the Infom:atlon Irrtegnatlon nod&l and the st:.mulus—
-.response canpat:.b:.ln.ty argmnent the . Informatlon Integret:.on model

a

- for both’ pred:.ctlons were in the expected d::rectlons (RT 255, _
7 RT ;= 286, RT, = 331 and R'I‘. 339 msec) ‘but due to'the confoundlng

md™
: effects of dom:mant and ear, ,the R'I' values were not: used‘ m the

, assocn.ated contrasts.' By ta.kJ.ng the trial type subgroup means and

a

.

letters, then subtnactmg one ear- value fmm the other (m.ght-ear RT \

<.
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Sy S o . subtracted fmn left-ear RI‘), followed by 5 tr‘éetmg the r-;.ght-—hand

response term from the left-hand responSe t s an unblased vector

A et
Ea 1R

‘ ’ - “term-for the mterecrt:.on was demved (see Ta 1e B, Append:x B).._ Note:'.-:‘

ok | the vector term would be pos:.tlvekwhen ean-hand cor'respondence was ..
g'.‘:' . fac:lltory (eg. RT ( RI‘ )y and negat:.ve\ wren ear\—hand correspondence
:,r . - 'f_wasampednng(eg. RTld(RT ), mdependent fearor hand blas Aset

of contr'asts were per'fo:rmed an 'then resultant vectors usmg an. errop
tem der-:wed from the vamance of each trial type The vectors
suppor'ted both predlctlons in d_uectlon, the contrast assoc;l.ated w1th

%2 . a
. - B
S . -

"the predlctlon RT R RI‘ was highly: 31gnlflcant, and’ the contrast :

RO X edint- T v, e Lm0
n L
-

Frer

‘ ’assocmated w1th the predlctn.on RT. d< RT guas marglnally s:.gnlflcant
: (Table 6 Appendnx B). The RTs fmm t}us JntenactcLon, pooled over'

.
"

St
TSR

It was mentloned above that the Informatloh Integrfatlon model

l

- errors made mresponse toI tmaltypes, 37 wereon IAtr'J.als and

S I model s assumptlon wasoor'rect. ) !-bwever, a E t-hoc analys:.s of
nmcor-pect response RTs mvealed the I tr:.cl types to be rather .

(g

165(268 msec, respect:wely), suppor't:mg he mdel assumpta.on that

L e:r‘rﬁrs ar'e pranaf\ure response enactnents, I tr:.al type errors mre :
LS ‘ . N . . . '

'letter, are gr‘aphed ’cogether w::th the valL es’ fmm the AV condltlon :Ln

~ should predlct ER; ( ER (smce IA tr-mls are ‘the only tr':Lals 1
predmted to produce mtor oontxol unrt reprogx\anu.ng) Of “the. 73 . x ‘
' Lo 38 on ID trlals, certamly tlus oannot; be "onstnled “to mdlcate the -

: specml eases. Where er-mrs\ xaade :.rt respcnse toS and- M tr:.al types
A . were genenally lower in R‘I‘than oot'vect sponses (90(256 and L7
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pr 2 L e nade somewhat slowez- than correct responses (350)330 msec) Thls

O AL . ’ ' _ pattern is consonant w1th the notlon that a fnutless feature I

- analysis dlsrupts processmg when the analyzed feature 1s expected to'.\ -

-hiiaki
d

but the genes:.s of errors for the ID tm.als 15 not clear R S

LR .
e N -

oL AVcondJ.tlon. A2xsxux2x3x2ANOW\(FactorsHand

LeT WM'-&"(#L“-“ B35

L aezy P

I
|

: Subject (mth:m Hand) Day, Letter\, 1a1 Type and Ba:r') mda.cated

s;gm.flcant main effects of Day and 1a1 Type also 51gmf1cant were ;
' _' the J.ntenactlons between Hand and ; " er, Letter‘ and Tr'lal 'I‘ype Hand",v .
'.Day, Letter, and Trial Type,. Hand Day, Tedal Type and Ear, and Hand

o Y LP..t’ter, Tm.al 'I’y’pe and Ear (Table 7 Appendlx B) The mai.n effects

. Tl Tf_‘ of Day and Tmal Type are sum.lax' to those found for the A coﬂdltlo“

of th:Ls pa.r'tltlon and the AV condltlon of the ‘between trlal types
“;‘,:par'trtlon.. Thas analy51s dld not f:md a mgm.f:.cant Ear effect,

JLB

ff 'i,‘perhaps the mght-ear supemomty Washes out at higher R‘I‘s, or the .
N presence oﬁ the v:Lsua.l stlmulus lessens the Ear effec‘c '

) 'I'he f:rst-orden mterectn.on between Hand and !.etter was expected
' 'tQ occur as a mam_festatlon of the oounterbalancmg of hand gnoups, l

"1e.

"'A;overshadow the "Hand - effects. 'I‘he other 1rst-or~der mteract:.on, between "

¢

L letter and Trial Iype, seems toﬁbe a samplmg‘en'or. KT was 30 msec 2

_'slower when "A" responses were made to c trial types, w\u_le "A" | _
- responses were made faster than_ "E" responses to M and I tm.al types by

?‘ - 0 ' ) . . . e N “ [

occur Wl'thln the input samplecl. ThJ.S would explam the slower RT, ‘ , T
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- ‘only 7 and ll msec respectlvely

- 1in them (48 each)

' 'par'tltlon, the AV-condJ.tlon vectors were contnasted.

) -gnaphed along w:.th the A—-condltlon RTs J.n Flgure 6. |

x ,}"" __ The ER data fog the I tm.al types were agam subjected to.

oy node.‘l. assumptlon that er'mrs are prematm'e response enactments..

. 63

ool
\ ‘:‘l
. A

The th:mi-—order mte:nactlons 1nvolv:|.ng the Day factor are very

dJ.ff:Lcult to 1nterpret because of the large number of cells contalned

These w111 not- be dlscussed The thud—order

.mteractlon between Hand, Letter, Trial Type and “Ear showed RT < RT

and RT. d(R’I‘ (335(360 and '409(420 msec), as predJ.cted Followmg h

'the subtractlve procedur'e descm.bed in the A—condltlon sectlon of th15'

The vectors wer'e‘ :

" . _.found to be of s:l,gnlflcant magnltude in the ant1c1pated dn‘ectlons

(Table 6, Appendlx B). 'I'he AV-condltJ,on R'I‘s, pooled 0ver Letter, are

\

-y ®

pgst-hoc con51denat10n The Lo er'rors mmsponse to I. tmal typ,es were

. again almost equally divided between IA (19) and ID (21) trials. The:
mean RTs for errors in- r'esponse to the S, \I, and C tmal types were - .
218, 15u 315 and’ 285 msec, respectively. Error RTs were found to be: . .
lower‘ for a1l tm.al types N mcludmg the I trial types ‘The d'ifferences
between cor'rect and mcor'rect R'I‘s were 120 (S), 193 (M), 99 (I) and
20li (C) msec. 5 'I'hese results a.ga:m support the, Infozmatlon l‘.ntegrotlon
The I l
tm.al type R'I‘ ai ference is the smallest of the correct-mcor'rect RT ,‘.'."
d_Lfference . since the AV condition evoked larger RTS ‘than did ‘the -
A oondn.t:.on, it mg,ht be suggested that 1f the crrtn.cal feature is notl'._'.

found 1n an initial. analys:Ls of a g:.ven u.npu‘t: usually contaz.m.ng that

B \
o~
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er'ror RT of only 285 msec, less than the error RI‘ of the I tmal types.

of coUrse, 'thlS comprumses the ccmpamson lﬁtween the Informatlon

E the Jrrelevant stmlulus ‘seems’ to be, treated as an lI'lfOI‘ma’thh source, ST :
} but it also means ‘the audltory mput is analyzed for quahty when the -
C v1sual stxmulus mist be consmered the more crltlcal mput mdallty. -

Amodel, that all mputs are analyzed for content, is upheld by these
..results. L S E e o BN

E 'wlth:n condltlons part:.tmn results.

'« (within Hand), Day, and Detter) J.ndlcated a 51gmf1cant maJ.n effect of
"-l.etter, no other significant effects were mdlcated (Table 8, Appendlx
. B). ‘I'he laek of a 51gmf1cant prractlce effect of Hand and Letter .

.V concutlon tmals per day (18) may not have been: suff1c1ent to .
S stablllze the R’I‘ measure. 'I‘he s:\.g;ruflcant Letter effect, "A" responses .
_were made morvq qulckly than wEM responses (u55< l&75), is’ smu.lar to :
" the Letter and Tr-,l.a.l 'Iype mteract:,an found Ain' the AV condltlon of the B
' between ears/ wa.thm oorﬂltmn partltmn and Jndlcates that the sub:)eets
) .m thls exper-nnent were faster' in respmﬂmg to the "A" st:mulus when

,,‘found m the I tm.al types er'ror RT 3.s not due to motor conttol un:Lt o . o

‘Thus, the omgmal contentlon wh1ch begat the Infomet:.on Integratlon

‘interactlon was surpms:mg, though the relat-xvely small number of o

é ‘ : "A' '. ‘. ",‘.‘ R “ ) “.

+

repmgram.mg 1s suppor'ted by the fact that C tmal types produce an ,' .

Integratlon model and the Energy Integrﬁtlon model pred:.ctlons since

v |

) Vcondltlon. A2x6xl&x2ANOVA (Factors Hand Subject L '}' Pl

1

v:,sual presenta‘tlon was .used. '

A condition. A 2% 6 X4 X2%3. ANOVA (Factor-s. Hand, Sub]ect e




.
.
I

et

: . '(mtlun Hand) Day, Ietter, and 'I‘m.al Type) mdlcated 91gru.f1cant maJn .
. effects of Day and Trial Type; no other effects wer'e 51gn:Lflcant
, (Table 9, Appemlx B). These results conf:.rm the ANOVA reported for
. x‘ % o ': the A cond:n:lon in the between’ ears/ yith.m condltlcn partltlon and
? " g : show that the inclusion of the, § trial type RTs does not change the - |
l‘ ' § pattemofresults. R - ,‘\_‘ o .
E ' AV cond:.tlon.‘_ A 2 X 6 X l} X 2 X, y ANOVA (Factors. Hahd, ' £
‘ é E - 4- SubJect (w1thln Hand), Day, Letter', and 'I‘z‘lal Type) nﬂlceted - : 3 ‘
j ) - lgnlflcantmazneffectsofDayand'I'mal'I’ype,andatl’u.xd R
é o -J.ntenactlon between Hand, Day,. better-, .and 'h:'lal 'I'ype (Table 10, % % ‘ ;
?E o \ Appendlx B). 'I'hese ar~e the ‘same resul'ts found in the between ears/i L
,‘ . L N within condltlon ANOVA for ‘the AV oond:rtion, show:.ng that the S tmal “‘7""’:@%;" ‘
‘ | .type RTs do not alter.the pattem of nesults. : [ _ ' / :
) g
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P by R : BRI o B:zperurent II ‘ L

", ' 4 An ob]ectlon to the foregomg expermlent (Experment I) mlght ‘

be na:Lsed on the bas:Ls that the le‘t:ter "O" is too. s.unllar to the -
§ letters "A" nd “EM to be an effectlvely "Jrnelevant" st:.rm.llus (smce
g ' N

o ' . all are letters -- and vowels) ThlS pomt would seem bolstered by(

‘ K © the: en:or-R’I‘ data: smce errors were generally slower responses for I '

™ -~

i tmal types when compared ’co error R’I‘s for the o’cher 1:r'1al types.

- the“ "ow st.umﬂ.us were to cause confus:.on, R'I‘ would be expected to
:mcrease as a result of a. decmease J.n stlmulus d;n.scrmunablllty ' s ‘" SR w

(Gamer and Mor'ton, 1969; Nonnan and Bobmw, 1975), bJ.asmg comparlsons

‘

EE : oS .
RO T OUT P A AT i e 1 el

: of RI‘. with RT in favor of the Infonnatlon Integnatlon model
pzedlctz.ons. For th:.s reason a second expermen’c was run usmg a 1000
* hz tone as the umelevarrt stnmulus, If the "o" 'st:lmu'lLIs kas a cause
of oonfusmn, the resultant RT pattexn should be dlfferent than the R‘I‘
pattem of Expemment I, 1f the g tblal type con:ect and error RTs.

retain the same relat:we posrtmn in 'theﬁi'l‘ pattern, the “fru:.tless e ! ’ .

" mterpretatlm made a.bove wquld gam supporl:. C T P
Y N N N .
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] = The apparatus; des:.gn, a.nd procedure of Experunent II were o
' ¥ ~',basn.cally the same as J.n Eb(pernnent I w1th ‘the exceptlons that six

é{ ‘subjects ran for 'two days, servmg one and one-half hours the fnrst day
G P (the fJ.rs't half hour was devoted to prectlce) and one hour the second ‘
vy : B . : .
~\ } day. tokes” 4 - ’

.

' -
AN

=y

ok

‘Sﬂmull.

'I’he letter "0“ was assrgned the role of a war'nmg s:.gnal

PO

B

Je -
TREETIRS

| _whlle the' 1000 hz tone became ‘the Jrrelevant stunulus.: New tapes were, : o
"made us:Lng the original four st:.rmxl:l., by the s,ame procedure as before. -
'However, only seven trlals of each trlal type subgnoup were used :
'(:Lnstead of eight).
5 Bcper‘iment I.
| {‘changed between experu.ments. -

L I N
. . IS N L
I ! . . ' . o

. Subjects.
- subjects.-

The v1sual st:.mull were the same as used ‘in

Presentat:.on tlmes and stlmulué mtensrtles were not

WE . RS T
WS vt iire rae

M

Slx um.ver*s:.ty students (3 male) volunteered to serve as - . . L

Allwerepa.rdtmdollarsanhour allwerem.ghthahded,-'

o .
-vand none had an m\corrected seelng or hearlng deflc}.t
- . . -.‘ .
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! Results | / .

» ' Data analysm was done J.n the same r!nanner as in. Bcpeth I.
within the canstramts of’ thJ.s experlment,/ eg. dec:reased trlal type
:subgroup eleme.nts, subjects, days, and length of practlce sessmn.
:'I‘he same part:.t:.om.ng of data- and ER and RI‘ a.nalyses were used |

Betmeen condltlons par'tltlon results.

. The mean RTs for' the A, AV, and V condltlons were }u.gher than A
:Ln Expera.ment I 422,. 529, and- 520 msec respect:wely, VA one-way ANOVA
.mdmated .the between cond:LtJ.on Rl's wene s:Lgm_fJ.cantly dlfferent ('Iable .. |
1, Appendlx C). Thé pnedlct:lons frm the Informatlon Integr'atlon model
,wene aga.m tested w1th an emor term fmm a one-way ANOVA per'formed .

o
T "after the ¢ tr:.al type RTs were renoved. The predlctlons <R

'the control ccndltlon. Thls replleated the results Qf Expem.ment I.

)

~ The ERs for t'he A, AV, a.nd V cmd.ltlons were .0276, .0342, and ‘

.0185 bespectivély. Both the AV and v cond:.tlon ‘ERs werel un.te a bit ' - -

":lower'mthls expermerrt RemvmgtheCtmaltypesfruntheAV ‘.
L 'condltlon lowered ERAV to .0180. : A cme-way ANOVA run w1th the ¢ trlal

types removed fran the Ay condltion indicated no sz.gm_flcant dlffex@nce ,

. between the condmons (Table 2, Appendlx o). A Du.nnett s test fa:Lled |

to show a. s:LgnJ.fJ.cant dJ_fference between ERA <. 0276) and ( 0180). ~

'though the dlfference was :Ln the d.u'-ectlon predlcted by the . Informanon
: -Integratlon model. o '
4 Between trlal types gartltlm results.

. ‘ * N "
N O between. trial’ type_s. s a.nd ERs are graphed by condrtlon in.

< R’I‘V were confirmed. by a Dmnett's teSt using the A cond:.t::.on as ‘
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v semes of contpasts showed the Informatlon Integpatlon model pr*edn.ct:n.ons

' .+ .The E‘R'predi.ction‘s from the

s:.gmfzcant main effects of lnir and Trial Type- and a erst-onder e

' { two main’ effects were. expected and repl:.cate effects found in Ibcpem.ment :

and’ Ear.: 'mls:nu.gh:t have’ opcurmed 1f one or more of tpe (mght-hended)

69

Figux;es 7 and 8‘.' A one-way ANOVA J.ndleated ‘both measures produced " ) ’ »
s:.gnlfmant differences’ between :trial types (Table 3, Append:Lx 0. A '
of RT relat:.onshlps to be suppo,vted in the A condrl.llon (RT “’RT (RT . ‘
u05~398<u63 msec) dnd partally supported in the AV condrtlon |
(RT %RT < RT, CRT: 502:5;37535;555 msec). The contrasts are
reported in Table u,,AI')pendixC'." S - _ v

ation ,Integr'atioh model

llkew:.se were fully suppor'ted in- the condititm (ER "x.}i&'n(ER ¥

-.oooo 01u9< 0536) and par't;.ally ypported in the AV condlt:l.on o
Ry "‘ER <ER <ER : ,0060%

. ;.,.0179< .0,71411). These contrasts are |

repor'ted .mTqblegn_, Appendlxc."_' L S SR |

Between ears/ w1th.1n condltlons an'tltlon results. e T e L '

'

A condltlon. ‘A 2 x Ix 2 x 2 X 2 X2 ANOVA (Factors. Hand,

. Subject (within Hand), Day, Letter, Trial Types and Ear) ‘indicated
mtemcnon between letter and 'I‘m.al Type (Table s, Appendix C). The. '

I. The mteractloh between Letter- and Trial 'I‘ype nesults from the I

and M trial types bemg more dlfferentn.ated for "E" r'esponses T
(398 <1496) then for HAN. responses (ll19< l42!9), the neason for thls ‘ K | x

dlfferwemggtlon is not understoodr

Surpmsmgly absent was a sxgm.flcant nam effect of Ear and a
s:.gm_flcant thu\d-order mtemct:.on between Hand, Letter, 'Irlal 'Iype
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4' '/Sttxher't—-l(ermedy and Sharﬂcwe:l.ler, 1970 Zangw:.ll, 1960), 1f one

T2

A subjects were not 1eft~hemsphere language dan:.nant (see } _A, 19663 - N

- mare subjects had an undete;:ted mght-ear heam.ng deflcmcy, or J.f

. hand prweferences overshadomd ear pr'eferences. The last poss:.bmty 15

-"the most llkely since the mtenactlon between Hand and Ear was S |

margmally s1gm.flcant also the RTs found ‘here are of the same "
| :"magm.tude as the RTs found :Ln the AV condltlon of Experlment I, it Was

- *suggested the lack of a s:.gmf:.cant Ear effect on RTAV of Exper:.ment I

mlght have occur'red due to a washout of ear effects. at hlgher RTs, - the

"'rlght-—ear super:Lomty effect may be susceptlble to short t:une llmltatlons .

' w:.thm the task employed by th:.s study
The :Lntet'actlm between Hand, Letter, Tmal Type and Ear was

‘ margmally s:Lgm.fJ.cant the cell RTs frtm thls mtexactlon, pooled over-—~

‘ ,'Letter, are graphed m F:Lgure 9 mth the cormspondmg RTs from the AV

mter\act:.on was clearly in tl'e pxed:.cteq dnrect:l.on. The contnasts - j' o

'assoclated w1th ‘the predlctmns RT (RI‘ and RT, d< RT were tested
after convert:.ng the R'I's to vectors as :Ln Expemment I., 'I'he contrasts '

sh:rwed both pred.tctlons to be aocurraté (Table 6, Appendi‘x C)

10

3 Agam, no evldence suppor'tmg the pnedlctn.on was found ermrs wsr'e L

evenly d.wxded between the IA and D tmals. Unforftmately, the error _
/RTs were, in fact, dlsca:rvded and therefor'e oould not be assessed as

. hadthe error RTS of Ebcper\mem: I, . CUree el .

Y. condmon. A2 ‘"3 %2 x 2 x 3 3 2 ANO‘?A (Factors. Ha.nd,
Sub]ect (WJ.thln Hand) my, Letter, Tmal 'l‘ype and Ear) mdicated

The ERpredJ.ctJ.on ER. (ER wasaga:.ncox\sn.deredm -hoc SR

"cond:.t:.on. Although the 1nteract10n texm was not s:.gm_fmant, the _ ' R

‘
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s:.gn:.f:.cant main effects of Day a.na ‘I’m.al Type a fn.rst-—onier J.nteract:x_on * R

between Day and Trial 'Iype and a thlr'd-order inter'actlon

"" I.ettar', 'I‘m.al 'Iype and E‘ar (Table 7 Append:gc C): As in- he A condr(:mn, R

; that the ‘ear superuom_ty effect washes out at h:l.gher RT values within ¥ - L - ]
© . ‘ X . : - : . | ’ ™~
- consu\alsts of%;us expeplment. ’ ' ) : ‘ o ‘

L4
s

-

'I'he mtenactlon between Day and Tr-:al Type seems to :mdlcate a ' oo )

~ 0 o

greéter dally decrement in R'I‘ magmtude for. the M and I Jcmal types ~»,' \ o,
(about 62 ) than for the C trial type (a7 msec) - 'I'h:LS pattern alse’ o

o L oceurred :|.n Expem.ment I w:Lth M and I tm.él type R'I‘s decreasmg by about H

BT 88 msec oveJ:' the four days th.le- the Cc tr'J.al type RT only decreased by 43

. ‘ msec. ) HoWever, An Ib(pemment I th:l.s Jnteractlon was not 51gnlf1cant.
ke e The :mtenactlon between Hand, letter, 'I‘olal 'Iype and.E‘ar‘ was
. 2. - treated subtt‘act:wely as descm.bed in thé between ears/ w1th1n condltd.ons

[

partltlon for the A condltlon of Ebcperm\ent I. 'I'he vectors assomated

w:.th the pr~ed1ct10ns R'qm< RI‘ and RT. < RI‘ were found to be

sxgm_f:.cantly dn_f:ferentgm tshe predlcted duecta.ons (Table 6 Appendix Q)

R A graph of the R¥s as‘soc:.ated w11:h this :mtenactlon, pooled over Letter, -

v conda.tlon. \A 3 x 2x 2 ANOVA (Factor‘s Hand, Subject R o '»
(w:.th:.n Hand) Day, ‘and I.etter) E.ndn.cated a’ s:.gm.f:l.cant mteractlpn R R

o be;tween Hand and Day (Table 8, Appendnx C) " The subjects respondmg to o -_,'\.

;;",!-'" o "A" wath 'thelr rlght hand decreased R’I‘v by 35 msec over the two days, \
-. - . 3 R Y , . \\‘

‘ " PR PR . .
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’ . .1nc1:’eas<‘e‘<'1~R'I‘V by 23 msec. It 13 not apparent why th:Ls occur'red )
. ;e . )
'_-'l - A condltlon. A 24x 3x2 X 2%3 ANOVA (Factors Hand, Sub]ect
(wlthm Hand), Day, Letter, and ‘Im.al 'I‘ype) Jndlcated s.1gnlf1cant main )
- . "')

a4

JIEIEE 2

3

: AV mltlon.
(mtmn Hand) ‘pay, I.etter, and 'mal 'xype) mcncated maln effects of j A

o - - Ve

P

wh:.le subJects r\espondmg to the letter "A" v;u.th theJr left hand :

: effects» ‘of Day and Tr-lal 'I‘ype and a flrst-ondem mteractlon between L
I.etter and ’Rmal 'Iype xTable 9, Appendlx C) 'I:hese were the same .

. s;lgru.flcant effects md:.cated by the between ears/ W1th1n cond:x.tlons

part:.tlon ANOVA' the mcvlus:.on JE:; trial: type RTs dld not alter the

ANOVAresults. S “; ST
A 2% 3%.2 X2x% u.ANOVA (Factors‘ Hand, SubJect

Day and TrJ.aJ. Type to be s:.gm.flcant, (‘I‘able 10, Appench.x C) These

_ effects were found in the between ‘ears/ mth:m condltlons partltlon

- ANOVA and were not changed by the J.nclusmn of S trial. type R'I‘s. A
- o .

However, the S tmal type RT, J.nclu,sa.on acted to relegate the J.ntenactlon 7

betWeen Day and 'I‘mal ’I‘ype to narg:.nal s:.gm.flcance, n.ndlcatmg that the "
S tr1a1 tmal type R’I‘s chd not decrease over days as many msec as dJ.d
the M and I tmal types (35(53 msec) . \
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o The Informatlon Integratlon model 1s obvmusly a more genenal \ ¥
) f 5 “; model of st:unulus prpcessmg than e1ther the Ehergy Integratlon model _ ' \ v
or stmulus-—response compatlblhty mterpretatlons. It offers more
° . pxedlctmns, and, on the bas:.s of the results reported above, .‘LS mre : oL ‘
R e - ) ) . . ‘ ' -
Ny : s accur\ate 'then the Energy Integmtlon lmclel. R " B c ‘ .
» R {{ The Infonmtlon In,tegratlon model 1eads to 17 predlctlons of Ch
& ‘;' o . RT and ER relatlonshlps for each of - ‘the two exper'lments. Of the 26
N ‘
\‘ ot tested difference predlctmns, 25 were in the predlcted dn'ectlon, 22 S
h S wem s:Lgmflcant beyond the .OS level, ‘one was mar-g:mally s.1gm.f1cant at.
the .1 level; and t}mee were not 51gnlf1cant. The one r‘e]{atn.onsh:n.p in .
? .y kR the opp051te dJ.rectlon (Efsn( ER. :m the AV condition. of Expemment II) ’

was not s:Lgm.f:Lcantly so, and and may be attributed to the genenally “ :

v E

i
%: - ‘ ‘ 1ow ernor ngte found in Ebcperlment II. Of the elght pred:.cted
'i-‘% equ.walences, no s:.gm_flcant dl_ffemnces were found Thus the
L Infonnatlon Integnatlon model led to 34, relatlonshlp predlctlons of
‘ ‘ whlch 30 (88%) were statlstlcally accunate, and none of wh:l.ch were.

Lo L . .‘\ . y

stat:.stlcally in the wmng dn:ectlon. _ L
N |

J.n the experunents. It pmduced seven relatlonal yredlctlons fov each

expected dJ.rectJ.on. both wexe s1gm.f1cant and both were also predlcted

R L by the Infomat:.on Integmtmn model Of the szx teste"d* eqlnvalence

N ';_";f-". predlctlons, one was acmmate (R‘I‘ “'RI‘. m the AV oondltlon of L, '

1y '_'j"-;.,. o' )
! vl it b ,g;,‘ |

The Enery Integnata,on model d.‘l.d nOt 1ead to aocu:cate predlctlons ".Vj

k ‘) ' Bxpemment II) Interestmgly, th}.s pvedictlon was m Op‘positlon to the

expemment. Of the elght tested dn_fference predlc:t:.ons, two wexe J.n‘lthe '
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Infom\atxon Integratlon model predlctlon (RT ( RT ). Although the

model (RT = 502, RT = 535 msec), it was not s:.gmf:.cant. _ The Energy

~_Inte@a.tlon model led to y [ predlctlons of. whlch thnee (21%) were 5

accurate, a record far :mfem.or to that of the Inf'onnatlon Integratlon

' madel l‘breover, in the twelve cases where the two models Were e

. opposed,\the Ene:r:gy Integnatlon model was supported only once whlle the

Informatlon Integr‘atlon ‘model was suppor't:ed eleven times.

The st:umlus-response compatab:.llty mtez*ppetata.on pred:.ctlons

_wer'e 100§ accunate. However, there were only four predlctJ.ons per
' ' expemme:\t and they were also made by the Informatlon Integration madel

As’ the: Infomatlon Integnatlon m:del J.ncor'por'ates notlons of stlmulus-

response canpatlblllty :Ln its response selection stage, the 1aw of

' generallzabz.kuty muld favor the Infomatlon Integratmn model. _
. Con51der1ng 1t a fallure of the Informat“lon Integnatlon model to
N prov1de accunate predlbtwns for the data of Eb(perm\em: II (three of the

: four pred.xctlve fallmes.weze for Expem.ment II results) 1gnores the

fact that the model attmlﬁrtes er'rors to premature r'esponse enactments,

and the namlflcatlons fo)awmg on that fact ThlS attmbutlon leads
: to the opemtlonal asswnptlon that a suff.1c1ently high evocatlon
| ‘ cmtemon would lower ermr nates to the extent that any between tmal
type vamablllty of ER would be mor'e a functlon of systeme varlablllty

A than a functlon of pu:oceas:mg 'method Also, Ebcpemment II resulted in '.'

«‘;_

\ *:.ugcx\ " v . \ v f w ot o
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,dlffexence was in the dJrectJ.on pred.lcted by the Informatlon I.ntegnata.on -

.
L

gher R‘l‘ values than Bcpermnt Iin all condltn.ons for all tmall types. , " .
Th:.s suggests that the sub]ects in Expemment II d:.d :m fact /set h1gher .

i
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- \',‘ " s evocatlon crltemon values than d1d the subjects in. Bxpemment I

i . g Purthe:r', the Informat:.on Integnatlon el attmbutes between tr':l.al type !

‘lﬁ . . ' dlfferences to declsmn tlme :mcrease occurrmg due to response o :

: E : ".J" select:.on bottlenecks and mtor contml unrt content changes The‘. Ce”

%;: = . e.ffect of these mcrements would be reduced in the AV, oondltlon as. the . -

T 93 g S evocatlon c.mtemon is r\alsed. | Th:Ls reductlon is assumed to occur ‘ :

x‘ 3‘ because the v:.swal mput contamed no oontradlctlng features to cause 9 :
4 / bqttlenecks and was a more effectlve response determ:mant due to the ’ L

e ok (TTPr

‘ attenuata.on of auclltOry mptrts by the fr'equency attenuator', All b:‘lal

type RI‘ dlfferentlatlon J.n the AV condltlon As cops:.dered an effect of o

ey TN . o
L

the audltor'y :mput hence the AV oondltlon would be predlcted to pmduce ', L i
_ less dlffemtlatlon between tra.al type RTs as the. evocatJ.on cm.temon .‘ sl
I , - 1s msed (the v1sual mput is assumed to ar'mve at the centrel processor B \
‘ ‘ later than the audrcory mput),. Mobeover, the d:.fferentlatlon of A |
L condJ.tJ.on rial type RTs vould o be expected to'be influenced by - :
: evocat:.on ct‘lterlon changes since the aud:.tory mputs cannot be |
:& L d:x.stmgulshed by tmal type or block type and dlfferentlally/ passed by
‘ o j 8 the fr'equency attenuator. 'I'h.x.s leads to the pred:.ct:.on that w1th an .\:.. ‘,' '

N J.ncrease m the evoca’clon cm.temon the dlfferentlatlon of AV Sondxtxon o
s tI'lal type RI'S mll be dJ.mIm.shed while the dlfferentlatlon of A : i
‘. :.'f. condltldn tridl type RTs wJ.ll be relatlvely unaffected “An :mspectlon
- of Figums i and 7. shows th:.e analys:ts to be accunate, the d:.fference
| between M and I tvxal type R'rs was 60 msec for the A cond.tt:.on §7

AN msec for the AV condltaon m Ebcperumnt Is and Wﬂs '55 msee for the A 1 |

¢ i N
e - ;b
PR condit:.on and 22 msec fpr the AV cond.ltlon in Expemment II. L
i ":‘-;_, t "-I ~.
. ! - "
o . ‘. . 'V.
"a , AT . il SR SE & L7
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y,;‘}'" - A second way a slowmg down of responses mlght be consmered 1s R
hy - TN ’ '
A :
K

. as. a’lengthenmg of the sample t:une However, though a sampl;mg time RN
: cha.nge%uld be predlcted to decrease ER and :mcrease R'I‘\»‘both alteratlons

'would be expected to occur together in both condltlons. As the A condltlon
-'RT mcreased wh:Lle ER rema;med the same from szemnent Ito Exper-ment II,

B A

L, o« 77

y . the argument above m terms of ar: evocatlon cr-ltemon change Seems more in

-agreement w1th the data (an J.ncrease in the evocatlon cm.terlon would not

. -—

¢

PR YV

‘ g Q be expected to decrease the A oonchtlon ER since the features used m

" A,"detenm.tmmg the pmgnam.mg of the motor contrcl un:Lt would not change)

T e e T MO TP I o 5 I
. R Bl . . .

. Tl e
° . )

} , o Sample time 1og1cally seems more of a system-l:mted (pmcess—lmted)

par\ameter of processmg than aoes the evocatlon cmter\bn.\ That is,. -

: sample t:une, m the Informatlon Integnat:.on model, would be mor'e affected

v 4 S .
g "
ff i MR X AT
S S o
. 14

by post-st;mulatlon bottlenec)ung of mfotmat:on at the featx.me analyzer " \

TR s

stage or by physn.ologlcal vam.ables than by pretmal volltlonal prvocesses, o,
b

whereas the evocatlon crltemon would Sseem more affected by pretmal S . o

SRR N
.

“ dECJ.SlOnS - probably the subject's cons:.denatlon of the speed-accunacy . '. RN
Y ’ tradeoff \ :
; . R

_ The only mdlflcatlon of the Infom\atlon Integnatmn model - . -
1 L - : . necess:.tated by the expermental msults ig the’ postulatxon of a o S ."' o
‘k. o o recursx.ve seamh by the featur'e analyzer for the task-cm.tlcal featm'e\ . ‘
| ‘ ‘when an :.nput usually carrymg that featuxe 1s analyzed and the feature ’;:-:;:':f . |

l,“ PR g ‘_1s not found.. 'Ims Jnter-nal system "double—checkmg" is loglcally : v
R sound and mtmspect:wely accunate. ". The increased RT found for‘ I 7";': , '_ _
el et types, coupled withithe lack of ® dlffemnce between the TA a;.d R 1

G en ID tmals, seems to mdlcate that mstead of the :unle.cJ.t mfomatlon B '3 o
1':_ ey U0 . - : . .\ . ‘ o . X L o . .
. \ K : il ‘ Vo . ) .".;I » -
)"‘ T . » ¢ i ‘v." o 5'. O
., e -~ wEE L
N " ' ! ) BN .’v} : |:' o, 1
‘ e et R - T X
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' tested to be cer'taa.n t 1t was. detenm.ned by the crltlcal feature

‘ made of the

with the §

:.~;.‘f.,.typea were remhved. SRR

o v e e A

L

a
'than ID tmals. “If the response selectlon was .

‘ : (at the motcz' control umt), the proeess:.ng system

- would better contyol the motor control um.t pmgram If the test shows

the response sel /ctlon ‘was determlnedﬂ by the cmtz.cal feature, the
motor control um.t would be repxogrmd in the case of a msmatch (C tmal

_types) and/or' the next sample takexy If the zesponse selectlon was not

detennmed by the cmtlcal feature (I trlal types), another analysxs 1s o

pu't “trace to be sure the cmtlcal featu:re had not been

'mlssed. Fo I tmal types th:.s last analys:.s would retum ‘the same
‘ r\esult. It 1s assumed that’ the motor contml unit is then repmgramed
' \

:Lal “ant1c1patory“ response, um\easmg I tm.al type RT
ding the llli.hood of ermrs equally for IA and ID tmals.
‘ Aconds.t:.oncorrectandexerTvmxldbeexpected tobe

A

would more‘o ten be detemuned by the ]\llsual mput and thevefore slowev

g than the er'mr' r'esponses..- Er'nors nught also msult frcm a secondaf'y ,'\
N S

“.‘a lower evocatlon critemon to msult :m\the A qonch.tlon 1f the I trlal

L [ e

U

. toNey
et
L RY +

Sy b b\ o e
»‘% !ﬁ%ﬂ? O R
sl

A VIEAR R

se‘areh of deCaymg lnpUt data, making r'espcnses to I hual types .' ..:«;,':'- AR
. 1ewhat msky ventmes.‘ The Infomatmn Integnatlon model would pl\ed].ct
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v Redmdan JL effects in. the Infor'matlon Integgatlon model.

', oontext of the Informatlon Integmt:.op model is thé allowance of the° '

o~ ‘:Ln close temponal pmx:.mrty. 50 tha‘t, m the ptesent experimnts, the

g TR T o

;A o . . . . _. -l

" The Infonnatlon Integratlon Jnodel assumptlon that the amount of
' mformat:Lon avallable from all st:.mull th.ch maps or\to the task
requ:menents w1ll affect performance w;s well demonstrated by’ the
present expemments The assv.xmpt:.on that J.nformatlon nu.ght be 1n tenns
‘ of symbols (eg letter 1dent1ty) or in .unpllclt terms (eg. prese.ntatlon

These

’ locatlon) was also combonated by the expemmentaIIL r'esults.
effects mlght be vlewed as evolvmg fmm basic stlmulus redundancy
effects the more task-mlevant ;Lnfomatlon which ;Lndlcates the same:
response, the more eff1c1ently the response can be rade (Gamer, 1962)

Of course, redundancy effects alcne carmot explain the equ:walence of ">‘~.
R’I's t& S and M tm.al types, or qu:.cker resppnses to M tr:Lal types than o
I tmal types, but a redundancy mtervgr'etatlon is compatlble w:Lth the .

fmchngs ’that MA trials. were r'esponded to more qulckly than MD tm.als, Lo
A .

- and ID tmals wene,nesponded to more un.ckly than IA tm.als. : -

'I‘he advantages of consz.dem.ng redundancy effects wlthm the

model for mterectmns between dlfferent redundant elements, and the

eommutant alf?mance for the supemomty of one mformatlon sounce or .. L
featum over others Fpr- example, in the response selectlon stage of c . ‘
the model where features are cm.tzcal, lettez‘ 1dent1ty will outwe:.gh~u . " :
the }:ornespondence op mn-con:espordence) between response and stunulus |

locatlon in the detemmat:l.on of response selectlon, although 1ocatmn _\ﬁ

. / " cor-nespondence is still cone:Ldered able to affect the speed of response\

selectmn. bbreover,.m the Infomatlm Integnatlon model schema

L )

Jntensrty J.S ueated as a redundant feattne of two st:)nul:. wh:tch &cur'
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features .

expllcltly tested. Whlle the present expemments seem to establ:.sh some

modlcum of val1d1ty for th model, sevenal other predlctmns can be .' e

feature/analyzer' assumpt:.ons more, specﬁlcally ' '_ s S
If the declSIOn cr:Lte_mon was whether one mstance -or two of some
feature bocurred, the Informatlon Integpa‘tlon model would predlct
responses to the smgle Jrlxstance to be made mqre qulckly than responses '
tq\the double lnstance s:.nce a bottleneck at the relevant feattme oo

analyzer would be expected to occur. " Ostens:Lbly 'thlS pmposal 1s

<. — . . t .
P -

W

. similar in kind tc psychologlcal refmctory pemod experm\e.nts whlch fJ,nd"," |

that lf both the warru.ng s:.gnal and reactn.on stmulus are presented m
the same modallty (eg. both axe vn.sual st:unul:.), RT 1s gr'eater thanj.;f

. _“f s
the stlmuln. are presented in sepax\ate nodalltles (Bertelson and Tlsseyre, :
1969 Davn.s and Green, 1969) These expemments show the feattme

analyzer assumptlon may be accunate, at least when modahty 1s c:onSLdered

1

to be the cm.t:.ca.l feature A more mahent testxng of featum» analyzer
W

_I aSS\lmPthnS m1ght use ].ettex- ldent:rty as the dec:.sxon cmtemon w1th the ,", St

A .M L e
ey v

"two—mstame tmals unorpomtmg one aud:Ltory and one vlsual letter. ABy

usmg both dual. and smgle nodahty tmals m a cho1ce task, the 1nf1ueme

of nodal:.ty m.'x.ght be part:talled out, and by us:.ng an u'r'elevant st.unulus '

i

J.n one or the othen stumlus posa.t:Lon for soma por'tlon of the tmals (or R

wy

P S
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' presentlng catch—tmals of one mstance of each cho:.ce) the effect of

‘~feature r'epetltlon might . be part:.alled out for measurement. : : '4

: 1s a test of the pred:.ct:.on that the A- and AV-condJ.tJ.on RTS would be -

: select:.on when symbolic’ and 1mle.C:L't information dlsagree.

o :
N SR
o
.
..

A second expemment suggested by the Informatlon Integrat:.on model

equallzed if’the two condltlons were presented w1th:m the same trial

found in the present

block. ' Since the dlfference betv)een R‘I‘A and RI‘A

exper:ments was predlt:ted to occur due to an mcreased evocat1on émterlon L SR

establlshed by the subjects to- avold errors in response to C trlal types, _

by 1ncludmg catch-tm.als canposed of only J.r'relevant aud:.tor*y st1mul1
and excludlng C tm.al types, the “{wo condJ.tJ.ons nu.ght be pr‘eSented w:.th.m
the same block of tmals th.le the obv1ous subjectlve stategy of | L
respondmg tp "the audltor'y stJ.mul:L alone mlght be obvlated. oo '

A th:md oourse to “take mlght be .to attempt to quantlfy sane of the
mechamsms postulated by the Informatlon Integnatlon mcdel, for example,
the t:l.me pem.od requ:tred for motor- control unlt changes and/or- response 4
Perhaps- o

sample mte or amount of frequency attenuatlon might be chscemed by a -' T e
clever eXpem.menter. In any’ event these pa.van%fers of the model are - '
access:.ble by subtr\actlve met}nds (Sternberg 1969) and, though many
tmals would have to be r'un, a s:unpler des:Lgned expemment than those
presented here would allow a m.lltlvamate analySJ.s" of '*tablllzed R'I' dat‘a
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. The results of the present expemments md:l.cate that a subject' )
performance :LS not only affected by stimulus mformatlon about the - _ L
dec:.s:.onal cr.xtemon but also by other stmulus features wh:.ch overlap AP ‘
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msponse-perfomance chanactemstlcs. _ Tlus fmdmg supports the notlon

that st:unulus feat\mes are combmed whenhever they co:.nc:.de w1th response, .

BT e

feature@. The pr-.unar'y ev1dence for' this’ suppor't is: 1) the ear st:umlated.‘ 8
by auditory’ presentat:.on in M tmals was n:-mlevant to the task and yet ‘
_affected’ pepfomnce, and 2) the ear- stimulated by -the melevant st1mulus
in I tr'lals was also umlevant to ‘the task and also affected perfomance.

o These perfonnance effects of stlmulus features melev.ant to the declslon
cmtem.on nmply that whenever features of temponally proxlmal st:.mulJ. : \\4
, comclde wrth response fea.tures they are autanat;cally :Lntegnated J.n the \

fonqa_ lon of the response. Hence, the general questlon asked by thls ‘. - ' -
. . from dlfferent modalities interact to indicate al L .}

swe'.red as follows: "When featunes from stmmll . ' e N
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'.; ! output po:.nt, that J.s,\you may hear dlfferent letters m each ar. "'r Rt

) “‘.. of trlals, ead1 of these blocks wz.ll be a dlf%erent sort of trlal._ : ;‘ -

r‘Each expermental day w:.ll consist of these three tr:.al types. Reactlon tme

4

A

Subject's :Lnstructlon sheet

S

C Thzs experlment is called a ch01oe reactxon time task On each trJ.al you mll be
,requlred to' make a cholce beheen WO | alternatlves. In thls case your chome 1s Sl
. - § oy o . '
between two response ..levars One lever As used to demgnate‘ the let\ter A ' and

- the othcr lever is used to des.l.gnate the letter D 'I‘he dependcnt neas.urcs of N Co

bt et o

< of your cholce. o

ry

thls e:q)erunent are the speed and a_'_"

SN . Lo, < L d . .
' L}
v ’ -} * L8 ) Lo - b ’ N

. R__‘_'~ ) .
’—-\ . . . . - ..
. . — ; : Cos Lo

—e
———

)

. The stuml:. used\here are the letters A, L and O. These stmnll wlll be LT

presenfed to you v1sually (on the sc}een m front of yo‘u) ’ anc] verbally -(v1a '

-- e

the headphones) 'I‘he vxsual presentatmns wrll be of A a.nd E only, whl«le 0

e T S e T v s 3 Xt W T - ;_‘,.,za- D, 5- EESE RN
ey : -.,...f.-:?..«-..g......a.....x.m_:,Aa\xﬂ.ﬂ,q,d‘_g,‘\t:.., 4 R TN A Dy
. . - . . R - - N1 3 "\ PR

wlll be added to the verbal presentat.wr:ﬁ repertoxre (\erbal pronuncmtlon is -

a, e, and o) The verbal presentatlons treat each ear-as ;g lnle.l.dUal

. .
. . o "". . : R
. ,:‘, o . - v o -_ . o ,,v. - L ) A
"‘-- . . - . ° . “ . . . . . '.u "'lr‘* -
v . - . ‘ N . - . v P T
: : e e e RN

The expenment mll Iast for fﬂle days. Eac:h day w1.ll con51st oE three blbcks

l) vzsual-only tnals- a letter (A or. B) w:.ll be projected onto

Lo the screen 1n front of you (16 tnals a block) ; :,_ ] ’ e ce

2) a\xho—only trlals verbal letters w111 be presented v1a the R '

headphones (80 tr.l.als a block) i,

¢
A

th VJ.sual and auchtorv lct‘tcrs w1ll be LT

3) aud.to—-v:.sual nals' }

preéented elmu taneous Yr (J.n scme cases both A and I: mll be S G

vz.rbally presented 4An thlS event that letter i ch oorresporr.ls'-. " :
o to the- visual letter ls oorrect.,‘llz tnals a: block) .

IS

Wlll be measured from the onset of the st.unulus (stmrli‘) until’y jour cholce is’ " - SR

. made. The experinenter wxll tell you th.ch lever corresponds to whlch lettcl;. : - e

. vJ\sk h:un any qtestlons yvozl mghtjnave.. S , T l- .‘ ‘_.-.‘ L A
A T Y N TR R %2 - ""“l"‘"’;‘ , -.-——----r’v -—~1>-n i .,,‘.__,_.,.‘_.
3% 2' ""k“‘
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