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'Abstract : "-f"

Accord1ng tO“the l1m1t1ng case of a multlple resources_"
approach, the cerebral hemlspheres are v1ewed as 1ndependent

and 11m1ted capac1ty pools- of attent10nal resources.‘-The L

Bl

T

P

present §tudyatested thxs model u51ng tasks that demanded
~45A o¥
resources from the same vs. d1fferent resource pools

(complete and no overlap 51tuatlons,:respectlvely) ’Thls

was accompllshed by comb1n1ng a verbal memOry load task w1th

\‘ ‘b

a tone memory task that Tequ1red e1ther left or rlght

, .

: ) .
: hem1sphere resources depend1ng on wh1ch ear was attended to.

'ractlvatlon and funct1onal cerebral dlstance models of o

= type of resource demand was termed mandatory proce551ng and R

. "’

Slngle to dual task performance decrements were found on the:

iverbal memory load task durlng both types of tone memory

tr1als.,FHowever, performance tradeoffs between the verbal '
memory and’ tone memory tasks only occurred dur1ng rlght ear ii _fy'ﬁf
'..,--/ v . ‘

tope tr1als when there was presumed to be complete overlap

’1n resobrce demand The results support the llmltlng case

multiple resources approach whereas, the R 11 'v,‘_-" o

|;s1ngle—capac1ty model of attent1on, as well as the select1ve~;

[N

L

:hem1spher1c process1ng wereafound want1ng Furthermore, the ' ~ ©

S

results 1nd;cate thab the tone memory task may have demanded».y#_m

\ r..; B
’ e T e
LW

respurces 1ndependent of resource allocatlon pollcy. ThlS

&

:is suggested that it may be 1mportant in other 51tuatlons;%§5-
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vattentaonal.resource_pools.

If;'INTRODUCTION-

The - prlmary goal of the follow1ng research is to test a

‘model of d1v1ded attentlon performance that views the .

-

chrebral hem1spheres as 1ndependent and: 11m1ted capac1ty

A_comparason_;s made between

th1s model and a 51ngle capaclty model wh1ch postulates the

’ exlstence of only one pool of attent1onal resources.' . .l g_;7'

Early theorles of attentlon were based on the

s

assumptlon that some sort of "bottleneck "'or structural

: llmltatlon of proce551ng, occurs at a partlcular stage in
-}Jthe perceptual system. Th1s bottleneck was. belleved to'

_constraln the ab111ty to d1v1de attentlon by allowlng only

one stlmulus to be operated upon at a tlme. Several

S

ftheorles advocatlng thlS structural model of attentlon were

"proposed and most d1ffer only in respect to where the

]

'ubottleneck was. placed in the proce551ng sequence.‘ Among the

‘&‘.‘

‘5rmany contrlbutors to thlS type of theory vere Broadbent

'"llbera11zed" the select1ve fllter 1n her attenuatlon model

‘(1958) who proposed the f1rst select1ve fllter model

<

| Trelsman (1960) who expanded Broadbent s model and

a

Deutsch and Deutsch (1963) who were respon51ble for-’

sh1ft1ng the selectlve fllter towards the response stage of

v?proce551ng, and Norman (1968) who reformulated the Deutsch S

and Deutsch model

Ne1sser (1967) was. the flrst to step away from a
structural model In hlS analy51s by synthe51s approach

he hlghl1ghted the 1nteract1on between a stlmulus and stored

:1nformatlon.‘ Nelsser s. change 1n approach led to the major 'f

’ 1




' ‘!'\\: . 2
shift'represented by Kahneman‘s (1973)~formulatiOn of J

jcapac1ty model of attent1on in which attention was thought

. to be allocated w1th1n a 51ngle, 11m1ted capac1tr system.

Kahneman (1973) hypothe51zed that there are two |

dlfferent types of input . 1nvolved in. mental act1v1ty. Oned

type of 1nput act1vates proce551ng structures, and 1nc1udes
env1ronmental 1nputs as well as 1nputs from 1nterna1 neurallf'
structures. In th1s v1ew, structures are 51m11ar to the:;'

' structural bottlenecks postulated by the early select1ve '
}attentlon theorlsts 1n that they can only process.one 1nput‘
;at a t1me. fj’z "vi‘ B . N “ ,";; L

| The other type of 1nput 1nvolved in mental actqv1ty wasﬁ'
llabelled effort capac1ty, or. attent1on.‘ Accordlng to .7‘”
ﬂKahneman.(1973) thlS type of 1npdt is l1m1ted in, that only‘
'a certa1n amount can-.be taken from a f1n1te attentlonal

pool" and applled to any glven proce551ng 51tuat10n.: The'

actual amount that 1s applled is determlned by an. allocatlon

'pollcy, wh1ch 1s a central element 1n the model Allocatlon SRR

pol1cy 1s 1nfluenced by unconsc1ous dlsp051tlons and
'Vconsc10us-1ntentlons, and 1t 1s also sens1t1ve to the
~"demands of an act1v1ty : Depend1ng upon the tasks belng

'fperformed the allocatlon pollcy may be used to allocate

"ﬂlfattentzon to one act1v1ty or d1v1de it among many.,° ff'ak"

>1;task becomes-more“diffiCUlt or if 1t is emphas1zed as be1ng

"more 1mportant than others, then attentlon can be focused on'

‘that~task" Therefore,_the model fOCUSeS on determ1n1ng how r-,f'

fmuch attentlon ‘a certaln task demands in order to be

3

-performed at a speC1f1c level




3 .

Ev1dence wh1ch supports the 1dea that attent1ona1
capac1ty is limited comes from shadowing exper1ments~1n .
1 whlch messages presented ‘to the unattended ear-are shown to
undergo different amounts of processrng,,depend1ng.on the

*difficulty of the task;ptesentedyto‘the attended ear.-‘Egrﬁ'

example}_Zelniker (1971) combined a shadowing task with~
‘fdelayed aud1tory feedback Sub]ects were requ1red to repeat
{a message presented to the attended ear and their. o

'vocal1zat1ons ‘were presented to the unattended ear a*

-

. fractlon of a’ second later. The dependent measure was the, L

number\of stutters made wh1le repeatlng the attended
. message. Zelnlker (19712jfound that when the - shadowlng task

was difflcult fewer stufters were made than when the‘- ,%fi“ﬂ

Ty
~ :
)

"shadowlng task was easy Kahneman\s (1973) capacrty model

M

‘ Qexplalns these rather counterlntultlve results by suggestlng

that a d1ff1cult shadow1ng task . demands more attentlon,.and

-

thus less attentlon was left for process1ng the unattended hﬁfi_

1nput ' Consequently, less d1srupt10n and fewer stutters :;g
1were caused by the delayed audltory feedback Note that a

"‘structural theory would predlct no- effect of delayed

rd

-audltory feedback to the unattended channel nor any
!

'dlfferentlal effects caused by var1atlon 1n shadowlng

7pd1ffﬁgulty, because all attent1on 1s assumed to be focused

N

| on ‘the attended sensory channel ‘_:k- o E:” '~; "t“ ‘

a .
4

The capac1ty model of.attent1on was also based on the.w
) assumpt1on that as a subject becomes more practlced at a'AQ
nltask fewer attentlonal units"” are requ1red to perform.,‘

Consequently, as expert1se 1ncreases, attent1onal unlts are '

:':i




&
oo t

freed for allocation to a second task. This assumption Gas:‘

supported by evidence obtained by Underwood (1974) uho
looked at. SUb]ECtS performance in. reportlng the presence of
a. d1g1t among a list of 51xteen palrs of words.v He found
that a highly practlced subject performed only sl1ghtly “:

better than novice subjects in detectlng a d1g1t presented

‘to the attended ear.. Howeveriﬁdhen thﬂ d1g1t was presented .

to the unattended ear’ the practlced subject performed far

/

better than nov1ces. Thls suggests that practlce decreased

A

.the amount of attentlonal resources needed to perform theg
) .

shadowlng task and consequen!!y, extra resources could be

allocated to detect d1g1ts presented to the unattended ear. .

h‘gﬁk | Norman and Bobrow 14975) expanded Kahneman s (1973)

| model 1ntroduced some new concepts, and suggested a
.methodology‘for 1nvest1gat1ng comp x cognltlve‘processes.;
One contrlbutlon they made was to subsume the concepts of-

_effort, capac1ty, and attentlon under the term attentlonal
e _ sy

‘resources. ~ They also made an 1mportant dlst1nct10n between

%

: resource llmﬂted" and "data 11m1ted" processes.
resource 11m1ted process is one in whlch an increase’ 1n the

‘amount of proce551ng resources leads to 1mproved

~performance,‘.In comtrast, data limi<ed processes are those

'*that are 1ndependent of allocatlon of resources, 1nsofar as

an 1ncrease Ain the amount of proce551ng resources w1ll not

*;1ncrease performance.- Norman and Bobrow (1975) p01nt out

AN

that up to a certaln p01nt of resource allocat1on most taskslf

dre resource- llmlted but beyond that p01nt they are

’data-llmxted.. Furthermore, when morewthan one process



, competes;for the‘same limited reSourcesf then.considering
the "perfOrmancecresource’functions" underlyfng the |
processes is useful for predlctlng changes in performance,asyb
.a functlon_of shifts in attent1on. The assumptlon 1s that
shi@ts in.attentfon are accompanied by.shlfts in resource-'
allocatlon. , 3 'ﬂ -‘. B 'd"‘ T v_f' .

A performance resource functlon is a hypothet1ca1 curve

'1n which- performance on & glven task is plotted against the
.amount of resources a subject 1s allocat1ng to that task
I1f a fixed amount of resources'are assumed to be avallable
for proce551ng (L) tasks performed concurrently compete for
.these resources but WIll not 1nterfere w1th each other
unless L 1s exceeded . Us1ng Zelniker's. .(1971) experlment as
an example, 1f the prlmary task (shadow1ng)\requ1red ;p 7~
resources, then the amount of resources avallable forx
proce551ng the secondary channel Rs, would be equal to the.'

4

. maximum 11m1t of resources mlnu Bp (e g.,f__ L - _p)
When the shadow1ng task was easy, Q

-'gg was larger than  ©
F.when the shadowlng task was - d1ff1cult Hgnce,fwith'an:easy
shadow1ng task ‘there were more resources remalnlng to‘ |
; process the delayed audltory feedback '1n thls case to the
subject s detrlment
| Note that 1n any glyen sltuatlon; mutual 1nterference3
(resu1t1ng°1n performance decrements) occurs only when-. both
processes are resource l1m1ted For example,,lf a task is
functlonlng in. 1ts data 11m1ted range, then a decrement of
'.resources prev1ously allocated to performlng that tagi will

have no effect on the level of performance. On the other



| 6
. hand, the performance.level of a resource-limited‘task would
decrease if resources were taken away- from it. In additlon,y
the absolute decrement may not be equ1valent across\tasks.
For example, for the case in which tasks are perfdrmed w;th‘
\different efficiency,‘and thus have'difterent“

: performance-reeource:slopes, as ln'Figure‘l a one unit

decrement 1n allotted resources would result in .
\

dlfferentlally decremented performance levels for the tyo-'
tasks (Navon & Gopher, 1979). .

| Dual task methodology is extremely useful when
1nvestlgat1ng attentional resource allocatlon. “In general
the methodology 1n;olves comb1n1ng two tasks and comparlng
:‘performance levels in the concurrent 51tuatlon to 51ngle
;task basellne performance.. An‘exten51on of thlS methodology
1nvolves changlng wh1ch of thejtasks is the prlmary task
-(e.g., by 1nstructrng the subject to pay more attentlon to -
one of the tasks) If both tasks are resource- llmlted and
requ1re resources from the -same pool ‘then such a-. |
manlpulatlon should result in‘a Shlft in resource‘
; allocatlon, and performance on the task rece1v1ng more
.resources (e.g.,’more attent;on) shouldnlncrease whlle
»performance onrthe task'recelying'feW§r_reeourcesjshould:
'_decrease.‘ | | | |

‘ Kahneman s 51ngle capacity model has been qu1te3“
.successful 1n accountlng for data perta1n1ng to the d1v1ded
‘:attent1on l1terature (Lrndsay,,1970 Llndsay, Taylor & -

g :

. Forbes,z1968; Moray & O'Brien, 1967 N1n10;&_Kahneman, l973;

'TreiSman,‘1970; Treisman &vpearnby, 1971; Underwqod,-1974;

o
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'Zelniker, 1971). In‘addition,'the dual task methodological
considerations offered by Norman and Bobrow have added
conSiderably to the testing of the model - However,. the
underlying’assumption-of a Single capaCity,sYstethas
recently been severely criticized. For example, Navon and

Gopher (I979' 1980) suggest that instead of just one

resource pool there may eXist many. different resource

'pools. Each pool 1is conSidered to have its own limited
capaCity, and each is independently able to* allocate
resources tQ a task that requires its resources. The degree.
to uhich'two tasks can be time?shared depends;.in part, upon -
the_amount of'overlap the tasks have in termshof,demand for
.resourCes from a‘particular resOurce‘poolrp Tasks that
~demand resources.from the same'pool (e. g.i a situation‘of
complete or partial overlap) should result in performance
I‘decrements when performed concurrently | Tasks ‘that do not
\\\ demand resources from the same pool (e. g.,ra situation of no
o?e{lap in resource demand) should not result in performance
_decrements when performed concurrently - AS with the Single
'"capaCity modelu the capaCity of the indiVidual resource
=pools must be exceeded and the tasks must bé operating in
u'their resource limited range before performance decrements
will be observed, ’ | ._
To test the.assumptio' that‘resource:pools are
.independent from one anothﬁ&}sperfOrmancetrade:offs between_
different ‘task pairs ‘can be éompared For example; if Task
A and Task B demand resources from the same limited capaCity

»

;resource supply, then a shift in focus of attention from
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Task A to B should'result‘in more resources being allocated
to B and fewer to A. Consequently, performance on Task B

"should increase at the expense of decreased performance.on‘
Task A. If the allocation policy:isdreversedfso_that now
Task A becomes primary, then Task A performance should

' 1ncrease as Task B performance decreases. On the other

hand, if Task A does not ut111ze resources common to another

task, C, (e.qg., no—overlap ln resource,demand), then a sh1ft
in resource allocation policy should not result in
' performance changesr Note that although the strict s1ngle
capac1ty model’ may predlct differential performance
decrements when tasks are comblmed (e g., due to dlfferent
performance - resource slopes) ‘it cannot predlct the
" absence Sf mutual performance trade offs between‘;- U
resource—l1m1ted-tasks, 51nce all tasks are assumed to
requ1re process1ng resources from the same common pool
Desp1te 1ts elegance, there are several problems w1th
Navon and Gppher s+(1979; 1980) multlple resource model
'The major d1ff1culty 1s that they do, not suggest ‘a way to
1dent1fy,.a prlorl, the\resource pools that are- specific to
a process or set of processes. Therefore,'lt is -not clear
‘how"to test the. model, because differences 1n resource >

demand -overlap 51tuat1ons can always be postulated post hoc

1(W1ckens,.1980)

In. an attémpt to overcome some of the problems faced byaf:

j'the multlple resources model Frledman and Polson (1981).
proposed test1ng a. 11m1t1ng case of the model in wh1ch

there_are assumed to_be justftwo 1ndependent and limited
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:capacity resource‘pools that are associated with the two

Lo

\

cerebral hemlspheres. The assumpt1ons underlyxng the model

- b :
that are unlque to 1t w1th respect "to Navon and Gopher s . 7

¥
modelq are (1) that'the hemlspheres each con51st Jof separate

, mechan1sms that requ1re resources' (2) tham é%ch hem1sphere

® - N

has an 1ndependent and 11m1ted supply of nesburces' (3) that

both hemlspheres are affected by a change in arousal level

Py

and this is reflected in the amount of resources avallable

to perform a task (4) that although both- hemlspheres may - be
A

able to perform most tasks by u51ng the1r own resources,-one

hem1sphere may be able to process a spec1f1c task mocre

eff1c1ently than the other, and thlS 1s reflected in the

.-dmount of resources requ1red,to,qbta1n ‘a certain level of

performance; andﬁ(S) that the»resources“of each hemisphere
are undifferentiated' in that'all mechanisms within a -
hemlsphere, whether cognltlve, motor, or perceptual can‘ “
draw from the same" supply of resources. |

The set of resources used to perform a task is referred

to as 1ts resource comp051tlon and may con51st of resources

that are drawn:from elther or both hem;spheres. Thus, in

dual task, situations, several combinations of task

: | : S
~1nterference or non- 1nterference may occur. When the two

.tasks share the same hemlspherlc resource pool this .is a

case”of complete overlap in resource demand.< Thus,

. performance decrements and zask trade-offs will be similar
to those predicted by a singi= capacity‘model. However,vif
']the'tasks‘do not demand resources from the same hemisphere,

‘then this is a case of non-overlapping resource
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compositions. In these 1nstances, performance trade—offs

. and decrements are not predlcted by the’ 1ndependent

hem1sphere resources model

Fr1edman and Polson (1981) 1n1t1ally based the1r model
on past experlmental f1nd1ngs in the attentlonal and
hemlspherlc spec1allzat1on llteratures. The most useful

hemlspher1c experlments for testlng the model are those that

&

used dual task methodology, .and in ‘some cases, var1ed the

N
resource demands of one of the task5“(e.g., by maklng the e
task more_difficult; Helljge and Cox, 1976 Helllge, Cox,

and Litvak,b1979). ‘However, to rev1ew the mult1tude of

:hemispheric‘researchlthat has been performed (e.g,, see

Luria, 1970; Sperry, 1961; l968' 1969“'Meyer and;Sperry,
1956v Gazzaniga, 1970"1972 Levy, Trevarthen, and Sperry,

1972; K1mura,.1967 Whlte, 1969 Geffen, Bradshaw,'and

scope of’thls thes1s. In'general 1t may be concluded that

5‘across studles f1nd1ngs have been: contradlctory, d1ff1cult
'gto repllcate, and lacklng ‘the con51stency one would expect

to find 1f the phenomena that have been reported are. based

on actual structural ‘or funct1ona1 d1fferences between the
hemlspheres. o - '; ' s , f’

In an attempt to account for thlS var1ab111ty,

: Klnsbourne (1973) proposed a selectlve actlvatlon model of -

‘Hperlpheralfcerebral-asymmetry of functron. Klnsbourne

(l970; 1§73 1974) suggested that laterallty effects can be
explalned in ‘terms of a Shlft in the balance of act1vat1on

between the hemlspheres.“;Accordlngly, a perlpheral_fleld

’ Wallace, 1971-'Moscov1tch, 1980; Gordon, 1980) is beyond”the -
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process1ng advantage on a certdin task is alleged to be
,caused by a Shlft in. the balance Jof actlvatlon or arousal
>i.between the two hemlspheres. The actual arousal of a
‘particular hemisphere is belleved to depend upon the'task'
belng performed,‘lf a task requlres process1hg by prlmarlly

one hemlsphere, then arousal is said to increase 1n that_

"'hemlsphere.~ If one hemisphere is aroused more than the

other,. then attentlon is sh1fted toward the 51de of "the body
contralateral to the actlvated hemlsphere, and consequently,
_performance'on tasks’presented to the contralateral 51de is
enhanced'A | | | |

In general the selectlve act1vatlon model has been’
successful in expla1n1ng only a limited amount of data, and
ithe hemlspher1c actlvatlon effects proposed by Klnsbourne
are d1ff1cult to obtaln (see for example, Geffen, Bradshaw
and Nettleton,;1972) Dual task experlments that were
de51gned to test the model have prov1ded malnly
contradlctory ev1dence (Helllge and Cox, 1976; Hell1ge, Cox,
and~L;tvak, 1978‘ chks,_1975;*K1nsbourne-and Cook,‘1971; |
Smith, Chu, and Edmonston, 1977) h In:fact hthe”data:fromt
-these experlments are better 1nterpreted accordlng to the .
1ndependent resources model (see Frledman and Polson 1981)
| V.In an attempt to account for: data whlch d1d not f1t the

'_selectzve actlvatlon model Klnsbourne and chks (1978)

| proposed a new: model based on the concept of "functlonal

cerebral space‘ . Accordlng to thls v1ew, the bra1n contalnsv‘“

La 11m1ted amount of functlonal cerebral space, whlch 1s'

hcomprlsed of llnked neural networks Hemlspherlc actlvatlon

]



13

'is believed to involve a spread of neUral activity from'a
central locatlon, such that as. a sub]ect reaches a max1mum

level of performance, ‘the amount of cerebral space that the

o

activity occup;es 1ncreases. In a dual task 51tuat;on, ‘the.
‘"distance" betweer the tasks in terms.ofrfunctional space.is '
‘dependent upon the locatlons of the respectlve task

functions in the bra1n. The closer the foc1, the greater

" “the amount of 1nterference that occurs when the tasks are ;
"performed 51mu]taneously. Futhermore,”tasks performed
-concurrently can be»permlttedvto f;;. proceed at an
undiminished rate (Klnsbourne and chks, 1978, P. - 347)
1thereby r1sk1ng 1nterference Wlth each other, or, the rate'
tof 1nformat10n transm1551on can be reduced td 11m1t the<
extent-to wh1ch the cerebral cortex, is actlvated and thus"'
‘decrease the chance of 1nterference: .That"is, the spread of

/
neural actlvatlon from a central locatlon can be 1ncreased

or llmlted presumably at Wlll
~An 1mportant p01nt though 1s that the theory does not

exp11c1tly 1ncorporate the concept of glfferentlal network ‘

ctlvatlon for tasks that are being performed concurrently

Thus, when one task recelves more attentlon, thlS results 1n‘“

’greater act1vat1on of the network used to perform that task
‘as well as in a spread of act1vat10n to the network that
performs the second task Therefore, the actlvatlon of one.

.,network is. not predlcted to occur 1ndependent1y of other

\_

’-networks that have been concurrently actlvated

The functlonal cerebral d1stance model wh1ch was e

‘de51gned to address data from motor tasks,,ls somewhat vague
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~with respect’to 10Calization ofﬁperceptual/cognitive‘

processes in the hemlspheres. It 1s 'stated that processes

-that-are categorlcally s1m11ar (such as dlfferent spatral

'tasks) are assumed to be functxonally close, and tasks

4
performed better when presented to a partlcular per1phera1
: f1eld are con51dered to be local1zed in- the contralateral

. hem1sphere (K1nsbourne, 1982; Klnsbourne and HlSCOCk 1983)

_The laterallzat1on of perceptual and cognltlve processes is

'-'_hypothe51zed to have developed from the need to- perform:

'f(dlfferent classes of cogn1t1ve operatlons concurrently

Q(Klnsbourne, 1983 P 416) .50 ‘that there is the. least
“:poss1ble amount of structural 1nterference..
Even though Klnsbourne d1sc1a1ms assoc1atlon w1th
'gi,capac1ty models oﬁ task 1nterference (K1nsbourne,.1982) the-
ffunctlonal cerebral dlstance model 1s nevertheleSS' . .
.compatlble WIth a 51ngle capac1ty attentlonal model that
v]postulates structural 1nterference as the ba51s for
performance decrements between tasks (Kahneman,.1973, Normankc'
(Hand Bobrow, 1975) , The closer the task functlons are‘ |
sttructurally,‘the greater the predlcted 1nterference.‘f(

»

The problem wlth the model is. that 1t has been

o congruent w1th only a very 11m1ted set of data, that be1ng o

fdata from tasks that lnvolve motor movements (e g., Brlggs,.fff

'1975- chks, 1975 chks, Bradshaw,lxlnsbourne, and Felgln,

”T1978 chks, Provenzano, and Rybsteln, 1975° Klnsbourne and Hﬁgl

foook 1971) - To explaln data from s1tuat1ons 1n Whlch B

»fperceptual performance 1s enhanced (e g., Helllge and Cox,

'31976) the model must rely on the selectlve actlvatlonu-



model's toncept'of-orientation.biasf onrveXample;fa'task

'-'which'isbproceSSed in'thevleft hemisphere'iS'belfeVedito

‘result 1n a spread of actlvatlon to the homolateral

J'..orlent1ng control center wh1ch ". t1ps the balance of

'or1ent1ng tendenc1es such that the vector resultant

' forlentatlon 1s swung contralateral to the more actlve»

_hemlsphere_v(Kxnsbourne & chks,‘1978 p.355).»‘Therefore;-a:'7'

process 1nvolv1ng a cogn1t1ve operat1on that 1s
j;hemlspherlcally spec1a11zed WIll result in an orlentlng b1as
to the contralateral per1pheral fleld .and in some cases,,
rperformance on tasks presented to that f1e1d Wlll be '
',enhanced However,:the model does not d1ctate how to ;fo;uﬁﬁ
hpredlct ‘when an orxentlng b1a51ng center wlll be act1vated .
f:Also,‘the condltlons durlng wh1ch thls or1ent1ng b1a51ng
b’rw1ll offset structural 1nterference effects are. not |

“'lelaborated Therefore,‘the model is d1ff1cult to test us1ng

cogn1t1ve tasks, 1n that performance 1ncrements or

'ﬁrdecrements cannot be clearly predlcted

_ Both the select1ve act1vat10n model and the functronal

‘vicerebral dlstance model can be subsumed under the

'fflndependent hemlsphere resources model and the latter can :*ﬂﬂv.

-]account for 51tuat10ns 1n wh1ch the others succeed or fa11

‘";fFrledman and Polson and the1r colleagues (Frledman, Polson, S

'-QDafoe, and Gasklll 1982) have d1rectly tested some of the

'ldiassumptlons of the 1ndependent hemlsphere resources model

iIn the1r f1rst exper1ment, a laterally presented nonsense

F'3tsyllable namlng task was palred Wlth a centrally presented

:verbal memory load task ,and subjects were 1nstructed to V“l:;m"“



'-,hpresumed capable of perceptualf& decod1ng the stumu11, but

‘Hempha51ze performance on: one or the other. ~The load task,
o was assumed to requ1re left hem1sphere resources for

ksubjects who showed a rlght v1sual f1e1d (left hemlsphere)

‘<g;process1ng advantage on 2 laterallzed ver51on of it.. -For

. the nonsense syllable target task both hemlspheres were o

bthe left hemlsphere was be11eved to be respon51ble for the

o

5\‘

'-actual verbal output._ Therefore, the two types of v1sua1
| tf1eld target task tr1als constltuted two dlfferent dual task
»,51tuatlons. On left v1sual f1e1d target trlals,‘there was
--ipartlal overlap in’ left hemlsphere resource demand because
‘fleft hemlsphere resources ‘were requlred only for part of the
astarget task ;whereas,.on right V1sua1 f1eld target trlals
;there was complete overlap in: demand.g_‘ |

As predlcted by the model there were larger s1ngle to

”dual task decrements on rlght v1sual f1eld trlals for both

flthe target and the load tasks. There was also a 51gn1f1cant o
'feffect of . task emphas1s, 1n whlch load task decrements were
3 “'greater durlng target task empha51s trlals, and target task

'";decrements were greater durlng load task empha51s trlals._,;

f'Thus, both dlfferentlal decrements and performance tradeoffs

3’fwere obta1ned on both tasks as a functlon of visual fleld

Mfwhlch 1s support for the ex1stence of two resource supp11es
d'_assoc1ated w1th the two hemlspheres.f;b~7":"' A

| | The second exper1ment prov1ded support for the
ﬂassumpt1on of 1ndependence of resources between the.'

‘fhemlspheres. Two d1fferent target tasks (phy51cal and name

-

AV

5kmatches of nonsense syllable pa1rs) were comblned w1th the v'j*“

I3



‘resource demand overlap s1tuatlons. Oon left”

the taSk*completely Once agaln, the target t

| 7

e |

same left hemisphere lpad task,(remembéring nonsense*

5yllab1esf Since theitarget task did notvrequdre'a.spoken

]

”response, it was assumed that both, hem1spheresicould process

sks were

presented to e1ther v1sual f1e1d therebylcreztlng dlfferent'

‘isual'fleld

.‘target tr1als there was no-oyerlap in resourﬁe demand,

fqhemlspheres. o ‘ ,‘... P

whereas on rlght v1sual f1eld target tr1als there was

. completetoverlap., It was foUnd that 51ngleJto dual “task

deCrements vere more severe dur1ng the right visual field

target tr1als. importantly, subjects were nahle to'trade
performance on the left v1sual fleld tr1alJ ‘but were able |

- 2
to trade on r1ght visual fleld‘trlals. These studies

’support the ma1n underlylng assumptlons of'the model,

) -

namely, _i~ ex1stence of two resource supplles, ‘and

1ndependence of resource acce551b111ty between ‘the

T
i

Although Fr1edman and her colleagueg (Fr1edman Polson,

4h;Dafoe, & Gask1ll 1982) have tested the }ndependent

lresources model 1t is necessary to test the assumptlons. v

.

ffurther u51ng tasks that are not processed 1n the v1sual
?modal1ty, and Wthh are performed more eff1c1ently by the

“r1ght rather than the left hemlsphere. Although the prlmary

iy
]

:‘purpose of the present research was to compare a s1ngle
| s
‘capac1ty model of attentlonal resource allocat1on wlth the -

~f11m1t1ng case of a mu1t1ple resources model the secondary

e

h}goals of th1s research were’ to (1) prov1de further support

'for ‘the assumptlon ‘of resource supply 1ndependence, (2)-take_

.,



18
steps toward testlng the assumpt1on of undlfferentlated
'resources, and (3) compare the functlonal cerebral dlstance
model to‘the independent hemlsphere'resources.model. o

To achleve these goals, two tasks that allowed us to
examine dlfferent overlapplng resource demand 51tuat10ns
)

"were“combgned. One task’ 1nvolved rememberlng three |

pronouncable'nonsense words (CVCVCs)‘ This task was

prev1ously used by Frledman and her colleagues (Frledﬁan; p
Polson, Dafoe, and Gask111 1982) and found to require |
prlmarlly left hemlsphere resources for subjects who show a
‘rstrong r1ghtbv1sual field (left hemlsphere) proce551ng.
superlor1ty on a. laterallzed nonsense word namlng task that
~uses the ‘'same st1mu11. There is also converglng | o

.phy51ologlcal ev1dence that - the task requires left

"hemlsphere resources (Shucardu Salamy, and Polson, 1982)

. The second task 1nvolved remember1ng tones Each trial

.con51sted of the d1chot1c presentatlon ‘of two s;ngle tones
(one to each ear) followed by a 51ngle blnaural tone. Right
hemlsphere trlals were deflned as’ those dur1ng whlch the ’
'sthect was 1nstructed to selectlvely attend to the left earp
and respond on -the bas1s of only the tone presented to. that |
. ecar, Left hemlsphere trlals occurred when the sub]ect was
“selectlvely attendlng to the tone presented to the rlght
ear. The sub]ect s task was to Judge ‘'whether the dlchotlc
.‘jtone presented to the attended ear- and the follow1ng |
Iblnaural tone were the same p1tch v The tone ‘task was- chosen'

because 1t is 51m11ar to tasks used by other researchers who

often f;nd a rlghtﬁhemlsphere (left ear) process;ng
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advantage in subjects who have 11tt1e or no mu51ca1 training

(e g.,: see Bever and Ch1arlllo, 1974° Gordon, 1980 Shucard,

:'Shucard and Thomas, L977)

Thus, ve felt we had two resource overlap situations -

dependlng on which ear is. attended to. When thelrlght ear

is attended to, there should be~completetoverlap with the

- resources requ1red to perform the tone task and the cveve

memory task In contrast‘ when the left ear is attended to,

th1s should be a case of no overlap in the resource

requ1rements of the. two tasks.

- Note that we are assumlng that both hemlspheres are

-capable of. proce551ng and rememberlng tones. It should be

e

" ‘noted however, that the central aud1tory pathway 1nvolves

'both contralateral and 1p51lateral connect1ons, with each

ear: represented bllaterally up to the level of the medlal

E genlculate body (Carpenter, 1976) ' However,_phys;ologrcal-"

,ev1dence from the work of Rosenzwelg (1951; .1954) and

Tuntur1 (1946) show that ‘the contralateral audltory pathway

1s the fastest and strongest in terms 1n terms of amplltude

i

of evoked cOrtlcal response to monaural stlmull. ThlS 1s~

"fcongruent w1th the observatlon that approx1mately s1xty

percent of the nerve flbers from one ear cross to the

»_contralakg/al hemlsphere and that the audltory cortex 1s
"fprlmarlly domlnated by the flbers that cross (Rosenzwelg,.
1961). | - ER

Add1t10nal ev1dence of domrnate representatlon of 1nput'p'v
-‘from each ear to its contralateral hemlsphere 1s glven by

\‘studles of people who have had 1e51ons or ablatlons to

2 . Ty
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spec1f1c areas of the bra1n used for proce551ng audltory
stimuli. For example, Sinha (1959) studied pat1ents w1th
,temporal lobectomles and found def1c1ts -in speec? | |

“recognltron when the speech was. presented to the eag
contralateral to the ablatlon. However, these def1c1ts were
only observed when the words were presented together w1th S
wh1te n01se to the 1p511ateral ear, whereas in the absence

1

.of whlte n01se no- dlfference _between the 1p51lateral and

fcontralateral ears was found. Jerger and M1er (1960) also
T

Jreported-speech perceptlon def1c1ts for the ear

contralateral to a le51on of the audltory cortex, under
A

: cond1t1ons in whlch an 1rrelevant conversatlon was be1ng

channelled in the: 1p51lateral ear. Kimura (1961a°'1961b)

o has reported that the contralateral connectlons to the
'audltory cortex are more effect1ve than the 1p51lateral for'
.‘“proce551ng verbal stlmull. ‘Her’ studles reveal that patlents
~:wuth left temporal lobectomles show a large loss on:N-
"dlscr1m1nat1ng dlglts presented to the ear. contralateral to
the 1es1on (rlght ear) but not for those presented to nhe
1ps1lateral (left) ear.- Patlents w1th rlght temporal
»lobectomles show a loss on the contralateral (left) ear and
)a sl1ght ga1n ‘on the 1p51lateral (r1ght) ear. Klmura s |
.‘?flnd1ngs are con51stent w1th those of Sinha (1959) and
'Jerger and M1er (1960) 1n show1ng that after temporal
)lobectomy,pthere 1s a selectlve 1mpa1rment 'in ‘the o
‘lescr1m1nat10n of - st1mu11 presented to the contralateral'

) -

_ear._-

Bl
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When the evidence}is considered together with other
.,behavioral data_using normal subjects (e.g.,vGordon, 1980
Expt 1; Moray,_1970a;-1970b),'it sUggests that contralateral
connections to the auditory cortex-are‘stronger than
ipsilateral}connections and are the most vastly represented_
in the-auditory cortex.v Although there.arevipsilateral‘

connections to th% hemispheres, these 'are considered to be

o p0551ble to 1dent1fy wh1ch hemlsphere is- proce551ng the

‘weak and to transmit information much slower. than the
contialateral fibers.“ In fact it is‘believed that the
1p51latera1 pathways may be pr1mar1ly present to prov1de a
mechanlsm for locallzatlon of auditory stimuli (Rosenzwelg,
i951' 1954-1961)., Furthermore,-lt is’ apparent that durlng
b1naural or dlchotlc présentation "the 1p51lateral pathways
to the correspondlng hemlspheres are suppressed (Mllner,,;
-wTaylor, &_Sperry,t1968 Sparks, Goodglass, & N1ckel 1970
‘Sparks and Geschwind 1968) and that 1nput 1s sent d1rectly
:ﬂto the contralateral hemlsphere.b The 1p51lateral 51gnal
does ‘not appear.to compete d1rect1y with the stronger
contralateral 1nput ‘ ’ |

In summary, based on the above flndlngs and in’

accordance w1th the 1ndependent resources model 1t is

. v
, tonal 1nformatlon durlng a. d1chot1cally presented selectlve

-

”f tone matchlng task When the left ear 1s selectlvely l;‘

attended to, then 1nformatlon should be processed and
: remembered by the rlght hemlsphere.. Conversely, when the’
~.r1ght ear is selectlvely attended to, the trlals should ,;

~requ1re prlmarlly left.hemlsphere resogrces. Note that the
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1ndependent resources model assumes that both hemlspheres
can process and remember tones. In contrast, the funct1ona1
cerebral distance model assumes that the tones are processed
in a functlonal.cerebral space ‘that is 1ocated 1n the right
hemlsphere (Klnsbourne and Hicks, 1978). |

: Accordlng to the resources model, ¢he comb1nat1on of

right and left ear tone task‘trlals with the CVCVC memory

load should constltute dual task s1tuat1ons that differ in
degree to wh1ch left and r1ght hemlsphere resources are :3
demanded. When the subject is attendlng to" the right ear,‘“

there should be complete overlap in resource demand of the

.‘f-CVCVC and_xone tasks, as they both requ1re deft hemlsphere

resources.: Left ear dual task trlals should constltute ‘a .
‘Sltuatlon of no overlap in resource demand since the CVCVC‘
'memory task requ1res left hemlsphere resources whereas the
tone task requ1res right hemlsphere resources.* Slnce the
task to be performed and the st1mu11 used are 1dent1cal

regardless of the ear to whlch the subject is- attendlng,

'dlfferentlal decrements or tradeoffs between the hemlspheresb~

"icannot “be attrlbuted to the nature of the tone task per seg
| Therefore, when subjects are attendlng to the 1eft ear‘
'(1 e., when the rlght hemlsphere is process1ng the relevantl
‘y“dlchotygytone) there should be no 51ngle to dual task
“;decrements because the CVCVC memory and tone tasks are ;
v-hypothe51zed to. requ1re resources from d1fferent, and o
'1ndependent pools. vFuthermore, task«performance levels
ishould not be mutually altered by shlfts in attentlonal

o resource allbcat1on (e g.{ there should be no mutual



'trade?offs'between~tasks) . On right ear- left hem1sphere
trlals, however, the’ model predlcts s1ngle to-dual
performance decrements for both tasks as well as, trade offs,
'Slnce the resource demands of the CVCVC memory and tone
vtasks should overlap completely.,

In contrast the 51ngle capac1ty model predicts there

[}

Y w1ll be 51m11ar 51ngle to- dual performance decrements and

tradeoffs for both cveve memory tone task comblnatlons.‘

Th1s is based on the assumptlon that all of: the resource
fdemands are.believed to be on: the same (and only) resource'
pool ‘and thus, resources should be equally acce551ble and
.allocatable to the’ tasks regardless of the ear to which the
‘subject is attendlng :

An alternatlve 51ngle capac1ty”model could be,
1'postulated 1f 1t 1s assumed that resources are not strlctly':
1allocated accord1ng to the experlmentally deflned allocatlon
jpollcy - For example, if resource allocatlon varles w1th
:ftask d1ff1culty, ‘then more resources may be allocated to‘

»hperform a task when it 1s percelved to be dlfflcult than

when 1t is percelved to be easy ' Slnce sub]ects typlcally

o show a rlght hemlsphere (left ear) advantage for process1ng

,tones, rlght ear tone trlals mlght be more dlfflcult than
'gﬂleft ear tr1als. Consequently, more resources may be |
' allocated to the tone task durlng rlght ear trlals than S

:.durlng left ear tr1als.- ThlS 1nterpretat10n leads to s1ngleb

'ﬁ:capac1ty predlctlons of greater CVCVC memory task decrementsflr

-;durlng rlght ear ‘than dur1ng left ear tr1als._ However, the

~assumption that the more d;ff1cu1t of two,tasks_is allocated,j‘;
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morefresourCes,irrespective:of'experimental allocation
policies 1is not” congruent with past empirical evidence
(e.g., see Briggs, 1975; Friedman, Polson, Dafoe, & Gaskill,
| 1983; Hicks, 1975; Kinsbourne & Cook; 1971; Kinsbourne &
Felgn, 1978) For example,'if relative diffiCultywis

assessed by 51ngle task performance, as 1mp11ed above, then.“

in a 51tuatlon where subjects were to attend equally to two

tasks, Klnsb0urne and Cook (1971) found decrements when a
verbal task was comb1ned with an easy (rlght hand tr1als)
fbut not a dlfflcult (left hand trlals) dowel balanc1ng task
-Slmllarlly, Frledman et al (1982) %gund performance
decrements when a CVCVC memory task was comblned with an
"___y (rlght v1sua1 fleld trlals) but not a d1ff1cult-(left
v1sua1 fleld tr1als) nonsense word namlng task and o
1mportantly, they found that when subjects were pald to.

'allocate more attentlon to. one of the tasks% that

"-.performance tradeoffs only occurred.durlng the easy nonsense

word nam1ng tr1als These,studles suggest that resources
‘are, allocated accordlng to experlmentally deflned allocatlon
b'rp011c1es, and that subjects do not d1fferent1ally allocate
.resources dependlng on task d1ff1culty Therefore, |
" con51derat10n will herelnafter be glven to only the 51ngle
capac1ty model and the’ correspondlng pred1ct1ons that were :

presented earl1er, and resource allocatlon w1ll be dlscussed

only as it applles to experlmentally defined: allocatlon

-

: pOllCY a fvf*qn _
The predlctlons of the functlonal cerebral d1stance_'

'f_model would be the same as w1th the 51ngle capac1ty model

B



Accordlng to the funct1onal cerebral dlstance model the*

CVCVC and tone tasks are assumed to be processed in the left

and r1ght hemlspheres, respect1vely. Thls is bel1eved to be
the case desplte shlfts in, selectlve attent1on from one ear

to the other. Therefore, if there are s1ngle to- dual task

performance decrements and ‘trade- offs, they are predlcted to

be 51m11ar for both CVCVC tone: comblnatlons.A /\,;

a

Alternat1ve predlctlons are p0551ble if the funct1onal

"cerebral d1stance model is 1nterpreted-d1fferently,.f.r.

~examplef_1f 1t 15 assumed that left and right ear trlalsA

o

,requ1re dlfferent cerebral networks._ However,‘such an-
assumpt1on°1s d1ff1cu1t to accept since each tone task.
trlal con51sts of presentatlon/of the tones to both ears,..
and 1n K1nsbourne s, sense of categorlcal 51m11ar1ty;" the
task does not change between left and rlght ear: attended '

trlals.

_For the purposes of the present study and the

_correspondlng theoretlcal 1mp11cat10ns,'1t 1s 1mportant to

conflrm emplrlcally that subjects are capable of selectlvely
attendlng to one ear 1n a d1chot1c or’ ‘a b1naural |
presentatlon.b Moray (1970a- 1970b) found that subjects are
generally more accurate when they are requ1red to '

select1vely attend than when they must d1V1de the1r

‘»attent1on between both ears. In these studles, ub]ectS‘

\'were better able to detect frequéncy (as well as loudness)

changes between two. sets of dlchotlcally presented tones 1f'
they attended to and detected changes in only one. ear,

vrather-than.lf they had to»llsten to both-ears.v,Thls,_offf"
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course, does not suggest that subjects totally 1gnore the

tones presented to the unattended ear, but 1t does suggest

that they are able. to-do,,so at least to the extent that

o performance is superlor to that of listening to both ears.AG

In the present study,'an experlmental control se551on

was run, to determlne ‘the extent to wh1ch the tone presented

L

to the unattended ear 1s processed Two-cond1t1ons ‘were

‘used that differed only in what.occurred-during.trialshwhen \

the b1naural and attended tones dld not match (e g., the

no" trlals) These are called the pure and mrxed“

¢

-condltlons._ The pure cond1t1on was 1dent1cal to the. tone

"task used in ‘the ma1n eXperlment (e g the b1naural tone

d1d not match elther of the two d1chot1c tones) However,

'1n the mlxed condltlon, whlle half the "no" tr1als were the
-_same as the “no" trials 1n the pure condltlon, the othens
_dlffered in that the b1naural tone matched the dlChOth tone . >

presented to the unattended ear.

1f proce551ng the unattended tonF occurs regardless of"

'defforts to 1gnore that tone, then it. may be confused w1th ‘5
”ethe tone presented to the attended ear. In such a case,
'_there would be greater chance of confu51on between the
~‘unattended and attended tones durlng the m1xed condltlon 1n' -
bwhlch the unattended and b1naura1 tone match However, ff_ff_:

: the unattended tone 1s not processed to the extent that 1t

competes ‘with. the attended tone, then no dlfferences 1n C

:rperformance between the pure and mixed. cond1t1ons should

‘occur.



 I1. METHOD

| The experimentwtookuplacelacross.three‘déys,"D53‘1
consisted of a screening session and a PfaCfiCedsession.f‘;g'
-Day 2 con51sted of the exper1mental se551on, and Day 3 thef#

~’exper1mental control se551on.

Sub]ect _ _ v
Elght rlght handed males from the UnlverSIty of Alberta&

~who. met the selectlon cr1ter1a outllned .below" part1c1pated”
"1n the ma1n experlment.b All used a non- 1nverted wr1t1ng _i??jl
bposture (Levy and Re1d 1976;,1978) had normal or corrected'~.
to normal v151on, non- 1mpa1red hear1ng, and spoke Englrsh as

' the1r natlve language. None had any fam111a1 hlstory of

'left handedness (Hardyck and Petr1nov1ch 1977) '

_Subject Screenlng and Practlce ', T {:'

N

' Testlng the resource pool apprdach‘fequiféé accurate:'
lassessment of the resource requ1rements of the tasks for the“

f'partlcular subjects tested To ach1eve thlS, we used only ;

","those subjects whose 51ngle task performance was congruent

w1th the assumpt1ons we made about the resource requ1rement5”*
} of the CVCVC memory and tone tasks._,ff'
| Subject screenlng took place 1n a- serles of stages, and'-itf

; subjects who d1d not meet the cr1ter10n at each succe551ve

lvfstage d1d not part1c1pate further. Subjects flrst fllled

" out a behav1orally~va11dated handedness questlonnalre that .v

.‘-asked 15 qyestlons about manual ab111ty (Raczowskl, Kalat

:‘and Nebes, 1974) The response chozces were rlght left or .-
hboth hands equally capable, wh1ch were scored as 1 1;,or,0
::respectrvely.’ Of the 25 volunteers who answered the |

"27»'
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quest1onna1re,‘19 (76 0%) reached the‘crlterlon score of 12
or more,.and these men went on to perform a task to screen
for left hemlsphere proce551ng of CVCVC S. | |

CVCVC Memory Task Scr‘eemng Sub]ects who show\ed a
rlght v1sual fleld process1ng advantage of at least 10% for -
nam1ng CVCVC s were assumed to requlre pr1mar1ly left

hem1sphere resources for the CVCVC memory task ~ There were L

o

o vertlcal angle of 3 8 degrees. All Stlmull were exposed for;fv

60 tr1als of CVCVC namlng (10 practlce and 50 exper1mental),v;v

w1th half ‘the st1mu11 presented to each v1sual f1e1d vhe '
b '

' ' '
_order of presentatlon was random,‘w1th no more that f1ve 1n

a row presented to one 51de.‘ The st1mu11 were centered '

‘ vertlcally, 3. degrees from f1xatlon, and subtended a. ij,:

/

/ -

130 msec.r To famlllarlze the subjects w1th the S
pronounc1at10n of the. 60 nonsense words,‘they were requ1red :5
to read them aloud before the task began.1 _‘

Of the 19 subjects screened on the v1sual task l4;~f

(73 7%) met the 10% rlght v1sual fleld advantage cr1terlon.:“

T

The left and rlght v1sual f1eld percentage correct for thesei]

14 subjects was’ 45 1% and 80 O% respectlvely, t(13) 6 81_"j:»

p < 001 , In contrast the left left and rlght v1sual fleld::w

performance for the f1ve subjects who were dlsqua11f1ed was Tdﬁ

67“2% and 63 2%, respect1vely, t(4) =g 07 p > 20

E1ght of the 14 subjects (57 1%) who passed the v1sual :

f1e1d screenlng test also passed the tone memory test, and

. s

went on to part1c1pate ‘in the ma1n exper1ment The-averagev ﬁAV

left and r1ght v1sua1 f1eld performance for these elght

subjects was 44 0% and 77 5%, respectlvely, t(7) = 5. 42 p
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Tone Memory Scneenmg Fourteen Subjects performed 24
“tone memory tr1als (4 pract1ce and 20 experlmental) |
‘attendlng w1th each ear, startlng w1th the left ear and

,f1n1sh1ng w1th the rlght ear. Note that 1f subjects f
.";1mproved w1th practlce,,the order of test1ng b1ases aga1nst

obta1n1ng a left ear superlorlty

For practlce trlals, the subject was f1rst 1nformed‘m~ﬁ
& A !

'.1whether the tr1al was a. matchlng (e, g., the attended ear’__f5:‘

"f?tones matched) or ‘a’ non-matchlng (e g.; the attended earp-fﬁi”

f~tones d1d not match) tr1al Dur1ng the screenlng tr1als,>"-7f“ﬁ

;'ffeedback was prov1ded 1mmed1ately followlng the subject -5

.ngv'_

response.ﬂ Slnce the task was the same as: the tone task used-f,f

'”'1n the followlng exper1menta1 day, subjects were pa1d durmg;-f-*..7 &

.vthls se551on jUSt as they would be 1n the experlmental day.

";'ﬂIn thls way, the screen1ng se551on also Served as practlce‘“

'ffor s1ngle task tone tr1als.‘ Subjects rece1¢ed feedback

:'nh-after each tr1a1 and Were able to earn up to two dollars

7for the1r performance.i If the subject s response was:'

'3‘correct (1 e., h1t or correct rejectlon) A1t was 1nd1rated';ﬁf*'”

»

'ffon the CRT that flve cents had been earned for that tr1al ~’N"

f[If the response was 1ncorrect (1 e.,'mlss or false alarm) Y

d.?ﬁ was 1nd1cated that no money had been earned for that thﬁ”V“

:trial L
Of the 14 SUbJeCtS who performed thls screenlng task'-

helght (57 1%) met the: cr1terlon of at least a 10% left earfij

7‘.proce551ng superlorlty l For these subjects left ear ]“”h“ﬁxfh'

’

o

performance ranged between 65% to 95% correct ‘andhrlghteeatei-th



performance between 55% and 85% correct "The average left

o and rlght ear performance was 82 5%,'5 d. = 9 64 .and 70 6%,‘

‘hs d 10, 50 respect1vely,.t(7) = 6. 33 p <, 001
;'contrast,_for the 6 subjects who dldnnot meet the cr1ter1on,‘
Vthe left and rlght ear performance was 59 2% and 64 2%, | |
'respectlvely, t(5) 1, 58 p >.10 ':,/A L B

PPaCt7ce ‘If a subject passed all three screenlng

'._tasks he was asked to part1c1pate further, and‘the remalnder L

"-'_of Day 1 was used for practlce on the CVCVC memory and

f,fdual task trlals. Monetary rewards were’ glven to, the

"subjects for the1r performance durlng the practlce se551on

lon a trlal by tr1a1 ba51s.j The payoff scheme was 1dent1cal

'-{jfto that used later 1n the exper1mental day B The prev1ous 48

'wtone task tr1als served as the practlce trlals for that o

o

*task There were 24 CVCVC memoryoand 48 dual task practlce

";f“trlals.pjﬁux~?ff?f?ﬁff5'~pxrﬁx:flawf7H

The CVCVC practlce and exper1mental tr1als were
'.1dent1cal except that durlng the pract1ce se551on the

"1sub]ect recelved 1mmed1ate feedback concernlng hlS

. .,performance on’ a tr1al by tr1al ba51s.,jﬁ

The dual task practlce tr1als were d1v1ded 1nto the '
’,empha51s (CVCVC emphas1s vs._tone empha51s) by ear (left ear-

‘attended vs. r1ght ear attended) condltlons, w1th twelve

“”dftr1als per cond1tlon. o

e Pss_lse T s o L ﬂ R T

lf The ma1n experlment used a two (CVCVC memory task vs. ;7”.
:tone memory task) by two (r1ght ear attended vs.;left ear
- fattended) by two (CVCVC empha51s vs. tone empha51s)

P



;w1th1n subjects de51gn. Order of task empha51s and whlch
: ear was attended to f1rst ‘were counterbalanced across
'subjects.. ’ ..

Subjects recelved two sets of condltlons, con51st1ng of-
f-one block each of single éask Cvcve and ‘tone . task tr1als,
‘ and one block of dual task- (CVCVC or tone empha51s) tr1als.

~Base11ne performance levels were obtalned by yoklng szngle ;'

'task\tr1als w1th correspondlng dual task cond1t1ons.,
»_Each_blockcof-s1ngle and dual task trlals was preceded
by a practice set | For: each empha51s condltlon, subjectsv.
..recelved 24 51ngle task CVCVC memory trlals (4 pract1ce and
‘_20 experrmental) 48 51ngle task tone trlals (4 practlce and
‘,20 experlmental per ear), and 48 dual task tr1als (4
v;pract1ce and 20 experlmental per ear) ' W1th1n each emphasisa

A
condltlon, half the 51ngle task and dual- task tone trlals

.‘_were r1ght hemlsphere trials (left ear attended) whlle the

?_other half were left hem1sphere trials: (rlght ear’ attended)
.'Half the subjects began both s1ngle and. dual task tr1als by .
attendlng to the1r left ears “and the other half began by
kf_attendlng td the1r rlght ears. Half of each of these groups:}
kjrece1ved the CVCVC task empha51s set of trlals f1rst, and ‘
:fbhe other half recelved the tone task empha51s trxals f1rst.

Sub]ects were pa1d on the ba51s of tr1a1 by trlal

'*,Tperformance to 1nduce them to allocate thelr resources to’

A

':hl,the tasks dlfferentlally.v On 81ngle task CVCVC tr1als, they'

';rece1ved f1ve cents for correct recall of all three nonsense .

”“words, w1th order of recall dxsregarded On. s1ngle task _
. B (; ) M
”tone trlals, they were pa1d f1ve cents for a correct. _flr’ -
' - : SN



response (e;g.,'hitjor correct - rejectlon)

Dual task performance was rewarded’ accordlng to the

' emphasis condition. For CVCVC emphasis trials, four céents

was paid-for correct recall of'all three‘nonsense words and
one cent for a correct tone task response. On tone task

empha51s trlals, the reverse contlngency -was in effect

&

Subjects were given feedback at the end‘of each block of

trials reéarding how much’they.had earned on each task.. Inp

total subjects had the opportunity to earn'up to ten

dollars for participating in the exper1mental se551on.\‘The

average. amount earned was °$5, 35

. Procedure

o

.. The timing parameters for the various.conditions are

outlined in Figure 2. On single—task CVCVC'memory trials,‘
the experlmenter sounded a’ warn1ng "cllck" that was followed-
500 msec later by the appearance of the three CVCVCs., These

:stayed on the screen for 2 5 sec, durlng whlch t1me the

subject was to say: them‘aloud .After the nonsense words

,disappeared there was a 5. 5 sec pause and then a second

"&l1ck" was sounded that was’ a 51gnal to begln recall

Each single task tone trlal con51sted of a: warn1ng

‘rclick"™ followed half a second later by a pattern con51st1ng

R

'of a three by four matrlx of. dots that appeared:on the CRT
'The matrlx was . on. the screen for 2.5 sec, durlng Whlch t1me

.the subject was merely to look at the pattern. The pattern,

was presented to simulate the procedure that would be used .

“on the dual task trlals. ~Half a Second after the pattern

dlsappeared two s1ngle tones (one to each ear) were*




33

ooot jods}  oosz
. < A o : S I
< o

oL -

| | ' 00

© 7Ivo3Y _“ :
'3ISNOJS3HS : T - : .
| X wl.d INOL L o o SINOL g - " S,0N0AD €

- 000¢ .. j00s -

STVIHL ¥SV.L NG D |

‘agNodsay so | - ‘ ‘ R I
- {3NoL v N saNoL g - XIHLYW LOG »__ __

STVIHL WSV.L LIOHYL ‘€

| Twvosysg———————————— —
g o oL sonon0e __

STVIYL 3SYL QY01 'Y

and dual task conditiod$.

memory,
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'presentedjfor one .sec: These were followed by a three sec.
,y- »# ) ’ ' , . ” ) s l .
pause, and then by a one sec binaural presentation of a

single tone.f The subject was required to listen selectively
\

to only one ear and to 1nd1cate with. a. b1manual response

whether the tones presented to that ‘ear matched in p1tch

(Hz). Index f1ngers were used for a match1ng response and
o' ) :

middle fingers for a nonmatching response.

\warning

c11ck that was followed 500 msec later .by the three CVCVCs.

The dual-task trials involved presenting a

:lThese rema1ned on for 2. 5 seconds, dur1ng wh1ch t1me the

sub]ect said them aloud - The tone task began 500 msec after-

the words dlsappeared~ The subject was 1nstructed to hold

.?the CVCVC 1tems 1n memory whlle performlng the tone task
~.Once the subject had 1nd1cated whether or not the d1chot1c

: and b1naural tones presented to the attended ear matched in
‘frequency, he was to recall out loud the three CVCVCs that
'were held in memory - f‘» ‘ RIS | |

fStlmulus Mater1als

Slxty two syllable nonsense words for the cveve task

;fscreenlng session and 432 for the CVCVC memory task were

B hdrawn from a pool of CVCVCs. Thls pool ‘'was created w1th a

| 'computer program in. whlch all letters except Y and Q were

used A pa1d research a551stant screened the words and

nzydlscarded any that were not pronouncable or~that had h1gh

'assocxatlons.. Each of the nonsense words appeared only once :

1n the experlment SO there was no opportunlty for subjects

'to Become fam111ar w1th them.
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There were a total of 24 sets of tones for the -

experlmental day, ranglng in frequency from 440 - 900 Hz.v

“These are llsted 1n Appendlx A Half the d1chot1c tones

,presented to the unattended ear were one mu51cal step higher

in frequency than the tone presented to the attended ear and

o half were one.- mu51cal step lower. Half of the follow1ng~

blnaural tones matched the tone presented to the attended

‘ear and: half did not. The non- matchlng b1naural tones were

v;above and below the attended and unattended tones an equal

amount of tlme, by oneaand-a half musical teps.. The

fblnaural tone never matched the - dlChOth tone presented to

the unattended ear.) ' , 5
F1ve grdjplngs of the 24 tone sets were used each with
a d1fferent order of tlmull. One grouplng was always used '
idurlng the practlce se551on. The remalnlng four were |
:presented in each of the folur empha51s order by ear- order

condltlonsr Two orders of. presentat1on were dev1sed such

that 1f one group of 24 sets. of tones preceded another in:

. the 51ngle to- dual task condltlons, then thlS order was

reversed for another subject.' The target task tones were
:recorded d1rectly from ‘two Texas Instrument Model 99/4 .1“k '
hcomputers (one per channel) u51ng a SONY TC -K777. Stereo .
_ Cassette Deck and SONY EHF C202 tape. .
'_h Apgaratu v »
| ' The stlmull for the laterallzed screenlng task were

-

shown us1ng a Kodak Carousel pro;ector equ1pped w1th a_

@

Gerbrand s shutter. The pro;ector was located on a-. stand

;jout51de the experlmental room.; The 1mages were d1splayed

-
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“through twO‘half-silvereddmirrors"and a glass window onto a

rear projection screen. A Digital Equipment MINC/11

computer, also located outside‘the eXperimental’room, was

used to control the equ1pment and t1m1ng 1ntervals._hThe

"computer was also connected to a Hazeltlne 1510 CRT that

‘,dlsplayed thé- CVCVCs. The subject vas seated in front of

the CRT, approxlmately 98 cm from the rear pronectlon

screen,

The Sony tape recorder was interfaced to-the'computer

N

'to allow fér precise real'time'control : The.arrangement was

,such that the computer started and stopped the tape ‘as well

-

as mon1tored for the presence and absence of a tone._iThe

"target st1mu11 were- presented to the subject over Sony DR SB'

"Dynamlc stereo headphones. The attended channel was always_'

presented over the same headphone output When the tone

'iltask condltlon changed the headphones were reversed So: that

_the proper channel was be1ng presented to the attended ear.,

Also, the same recordlng was used for both the 1eft and the'

r1ght hemlsphere presentatlons w1th1n a block A Bruel and

-

Kjaer art1f1c1al ear was used to measure and set the :

_‘headphone outputs to 60 db. The experlmenter used a remote
control un1t connected to the tape recorder to advance or

:,rewlnd the tape conta1n1ng the tones.v- o ;; E _‘ N

'The subject responded to the tone task u51ng two‘“‘

'response boards, each con51st1ng of a metal palm plate, two
4dmetal flnger plates (for the 1ndex and m1ddle flngers of
'each hand), and two str1ps of wood 1 .8 cm hlgh between the

' finéer‘plates. The subject {ested hlS f1ngers on the woodeni
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strlps between tr1als, and touched the flnger plates in

_order to respond' The subject touched both 1ndex f1ngers to}ﬁ" -

the plates to indicate that. the attended ear-tones matched

: in pitch The . mlddle f1nger§ were to be used to 1nd1cate a

m .
non- matchlng judgement. S,

Exper1menta1 Control Session

IR SEE
. L

This se551on was. conducted after the exper1mental day.
Subjects were g1ven monetary rewards for their performance

accordlng to the 51ngle tone task payoff scheme out11ned

'Tearlrer. The t1m1ng parameters and exper1mental procedure

<03 /
were'identlcal to those‘used 1n th;i§1ngle task tone memory
u{

o
28

tr1als of the ma1n experlment

DeSIgn The control experlment was a- two (r1ght vs.’

'left ear attended) by’ two (pure condltzon vs. mlxed
‘wbdcondltlon) des1gn.- There were 144 tr1als d1v1ded e?ually
..lntO three blocks. One block con51sted of the pure
condition tr1als and the other two blocks contalned the
'mlxed cond1tlon trlals. Wlthln each- block half the tr1als
' :were left ear attended tr1als and the other half were rlght
_ear attended trlals.' Half the subjects began w1th left ear ;
".Ttrlals and the other half w1th r1ght ear tr1als.' Half of ~
,each of these groups recelved the pure cond1t1on f1rst

'followed by the two blocks of the mlxed cond1t1on, and the:‘

A

other half recelved the opp051te order.n

In all blocks, the flrst four trials were practlce..flnh

hthe pure condltlon, there were therefore 24 yes" tr1als perf“
ear 1n wh1ch the b1naural tone matched the. tone in- the

,tattended ear and;24 fno" tr1als in whlch the bxnaural tone
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.matched nelther the attendedlnor unattended ton:T\yIn each
'block of the mlxed condltlon, there were also 24 "yes" V
gtrlals, but on .- half the tr1als the b1naural tone
‘matched the tone in the unatt\hded ear, and on half it d1d
,.not, "The two types af tr1als were presented randomly

'throughout_the block. Thus, across the two m1xed blocks,vh'

there were as many’pure~and m1xed "no" trlals (1 e., 24) per
‘Lar as there were in the 51ngle block of pure tr1als.
Stlmulus MatePlals The same tone-st1mu11 that were :
'used 1n the maln experlment were used 1n the pure condltlon.h
B The mlxed condltlon dlffered in that half the nonmatchlng
‘stlmulus sets were altered so that the blnaural'tone was the‘:
',same pltch as the unattended tone.\ Half of these were
.'1h1gher than the attended tone and half were lower. ‘(The

,stlmulus sets are also shown 1n Appendlx A. ) . o
. P _ B o
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The tone .task data were scored separately for each type-

of trial lleft ys} right ear attended).' The numbervofu-
correct responses (h1ts plus correctmrejections)'was»divided"
-by the total number of trlals presented per condltlon and

’.expressed as percentages. The CVCVC memory data were scored‘

by d1v1d1ng the“number of words correctly recalled by thel
total number of words presented also ekpnessed as“' ' ‘
,percentages. ‘For‘each‘of the two emphasis'conditions,vthej

. dual task tone and CVCVC data were scored separately for the

- two types of tone tr1als (left vs._rlght ear attended)

§w1th1n an empha51s condltlon.,?

Slnce ‘the tone task was a yes no recognltlon task
the: use of 51gnal detect1on theoryQto determ;ne recogn1tlon ;
sen51t1v1ty and response crlterlon was con51dered However,
,'the tone task data were not conduc1ve to ;nterpretatlon,f?f
_w1th1n a detectlon theory framework for two reasdﬁs;v F1rst'
_detect1on theory is based on the assumptlon that the-fna ‘

mobserver 1s not perfect and thus,”wlll make errors._ In the g'

-'obtalned tone data, 53% of\the data conta;ned elther false

f;alarm rates equal to 0 0% or h1t rates of 100% rvthese

':1nstances, d"and beta cannot be calculated

'_ Second 1t was. necessary to be able to put ‘both the

"; CVCVC and tone task data on a common scale, so that mutual ”‘;f'

)

L
performance changes on these two tasks could be compared.
~S1nce the CVCVC data d1d not 1nclude recordlng of 1ntru51on'

'wferrors (e. g., false alarms) ~1t was not p0551ble to convert'g

A'it to the 51gna1 detectlon scale. Consequently, thevmaln'
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'-data.to befdlscussed willbbe'percent-correct)scores'fOr'both

task

Exper1mental Day | -."_‘ . L o c‘
Three bas1c analyses W1ll be dlscussed The”first
1nvolves 51ngle task performance on both the CVCVC and D ne

.tasks.v ThlS serves as a baseline agalnst wh1ch absolut

dual ‘task performance can be compared The second set of
analyses 15 concerned with the dual task cond1t1ons. Thls
",.was used to compare the major varlables of - 1nterest in terms
of absolute performance measures (e g., percent correct)
The last set of analyses 1nvolves s1ngle task to dual- task
dlfferences. These were used to assess the amount of |
performancewdecrement as well as the‘performance traderoffs _
‘between'the'CVCVCiand'tone task To obta1n decrement o
'scores,,each subject s dual task performance (expressed as
.At;’)‘ | percent correct) was subtracted from -the, approprlatepb
-.-( e s1ngle task control block : The mean 51ngle task dual- task,of
( and s1ngle task to ‘dual- task data are. shown 1n Appendlx B ‘
Some researchers have used relatlve percent decrementsd
(e g., (51ngle task = dual task)/51ngle task) 1nstead of
pure percent decrements.~ The advantage of u51ng relatlve'v.
percentages is. that they equate subject performance levels

in that performance is expressed w1th respect to 51ngle task‘

o basellnes. W1th a: pure percent measure, a decrement of’ 10

\}

LT d .f un1ts represents an equal amount of performance change,' - \»'
A S regardless of the basellne performance level However, w1th
o relat1ve percent measures, a 10 un1t change represents a'

larger decrement when compared to lower than a hlgher N
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baseline.: - . SR .

~-In the preseht‘analysis it7was decided“tovdfscuss‘only

RS

.pure percent decrements, because they tend to be more

©

a e
‘conservat1ve, :However,‘phe data were also analyzed u51ng

!

"relatlve perc'nt decrements.‘ These two approaches y1elded

1dent1cal results, except that the relatlve percent

decrements tended to- g1ve larger dlfferences between means.

eS1ngle Task Performance

CVCVC memory. task\ 'There were- 20 CVCVC memory trials

*

ffor each of the two 51ngle task blocks..bThe data were~
(lanalyzed 1n a one- way ANOVA w1th block as the only factor.

:There was no d1fference between the two blocks (Block 1 =>
"’54 4% Block 2 f 53. 7%) Therefore, we can assume that the‘
‘_CVCVC memory basellne performance level remalned constant

'.across cond1t1ons and throughout the experlmental day.,_.'

Tone task The 51ngle task tone data were analyzed 1n

'f;a 2 (left ear tr1als vs..rlght ear tr1als) by 2 (Block 1 vs.
' 'Block 2) ANOVA The ma1n é!fect of ear attended to was not
| rellabbe (73 8% vS. 72 5%,_respect1vely for the left and ‘
o;rlght-ear) and performance did. not change across blocksl
*fi(Block 1=.75. 6%,-Block~2 = 70 6%) “A non 51gn1f1cant
ﬂhdlnteractlon 1nd1cated that‘the performance levels remalned
"fconstant across blocks regardless of wh1ch ear was attended ﬂ.

~on the target task

It 1s of some 1nterest to note that the or1glnal left
I .

‘ear proce551ng advantage on the tone task (the bas1s on

'whlch subjects were selected dur1ng the screenlng day)

’

- dlsappeared 1n the experlmental se551on. Howeyer, it~ should



be noted that thls does not change the predlctlons of thep

1ndependent hemlsphere resources model 51nce the assumedj
: resource overlap or lack of 1t remalns the same" (see

‘Fr1edman, Polson, Dafoe, and Gasklll 1982 Expt.2)5“

)

Dual Task Performance

The means for the varlous dual task condltlons are

‘ﬁ presented in Flgure 3. Each'p01nt-on the flgurerls based&on,’

a maximum. of 20 trzals.'-An‘ear (left vs. right)‘by taskh
empha51s (CVCVC Vs tone) by task (CVCVC vS. tone) ANOVA

1nd1cated that left (57 2%) and rlght ear. (55 6%) trlals d1d i

‘not. differ - rellably,'nor d1d the CVCVC (56 9%) and tone

"lpempha51s (56 0%) condltlons. However, there was. a rellable

effect of task 1nd1cat1ng that subjects performed better on

f the ‘tone (71, 4%) than on the CVCVC task (41 5%) .. There vere

no rel1able 1nteract10nsr

/—

. /The CVCVC and tone task data were also analyzed 1n

separate ANOVAs in wh1ch the factors vere task empha51s

(CVCVC vs..tone) and type of tone tr1a1 (left ear attended

: vs, rlght ear attended) The analy51s of the CVCVC task

'1nd1cated that recall d1d not dlffer between left ear }Q'”‘

(42 0%) and rlght ear (40 9%) tone task condltlons. In

Laddltlon, the two empha51s condltlons d1d not y1eld ‘ }’-_ﬂ'

"dlfferentlal recall (CVCVC empha51s é‘43 1% one empha51s é c

39, 8%) ‘ However, there was a 51gn1f1cant 1nteract10n

:between attended ear and empha51s,.§(1,' ) 6. 63 p < t637;‘

‘F tests for thé~s1mple effect 9f'empha51s for each ear

. ;condltlon show that wh1le recall d1d not vary between

(7

emmpha51s condltlons dur1ng left ear’ trlals (CVCVC empha51s -

L.,
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.h'% 40 2%,‘tone emphas1s 43 8%) for rlght ear trlals there
‘twas more recall durlng CVCVC empha51s (46 1%) than durlng
. tone’ empha51s (35 8%) F(1 7) = 7. 42, p < 05 Therefore,‘
.°vperformance on: the centrally presented CVCVC task was '_
"d1fferent1ally affected by both ‘the. empha51s cond1tlon and

V‘the partlcular ear berng attended to.:

| For the tone task left ear tr1als (72 5%) were not
";_rellably more accurate than rlght ear trlals (70 3%) nor
' was ‘the- percent correct 51gn1f1cantly d:fferent durlng CVCVC

‘(70 63%) and tone empha51s (72 19%) cond1t10ns.~r'

fFurthermore, the empha51s by ear 1nteractlon was unrellable,__ff’

'L1nd1cat1ng that for these absolute percent scores, the

'“7gemphasés manlpulatlon d1d not y1eld dlfferent tone task -

"Vfcorrespond1ng dual task condltlon)

wtperformance on left vs. rlght ear tr1als (see Flgure 3)
ﬁ“’Note, however, that there 1s llttle 1nd1catlon that |
‘f?performance 1s trad1ng durlng left ear trlals (CVCVC :
TV}emphaS1s = 73»1% tone empha51s - 71. 9%) whereas the»effect.
lils in the expected d1rectlon on r1ght ear trlals (CVCVC "; -
1pempha51s 68 1%,,tone emphas1s 5»72 5%) : The lack of
:151gn1f1cance u51n§ ahsolute percent correct scores 1s not

,surprls1ng, 51nce these do not take 1nto con51derat10n»f

zind1v1dual dlfferences 1n basellne performances (recall that T

L Vthere are two basellne blocks per subject each yoked to 1ts ;ftf

fv51ng;e to-Dual Task Decrements ﬂu”'“ '

‘The most 1nterest1ng analyses for the 1ndependent

<

,dfresources theory are those 1nvolv1ng 51ngle to dual task

"t:performance decrements.. The CVCVC and tone task decrement'
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7 data are presented 1n F1guré 4. A task-emphasis (cveve ws.'

" tone) by ear attended to (left vS. r1ght ear) by task (CQCVC
‘vs. tone) ANOVA ylelded a rel1able three- way 1nteract1on?

F(1 \7) = 6 108 p < 0. 043 The means-for this 1nteractnon

n(see Flgure 4), suggest that - d1fferent1al performance ['é

f'decrements and trade offs on both tasks only occurred dur1ng
' |

f‘rlght ear attended tr1als. To test thlS, F- tests for the

51mple effect of emphasxs were performed for each task and

vp ear condltlon. Whereas a. change in emphas1s d1d not affect

o dtone t&sk performance on left ear trials (CVCVC emphas1s‘='ﬁ

2.5% decrement toné empha51s‘%'0 0% decrement) it d1d {
.‘ffaffect tone task performance on r1ght ear tr1als, F(1, 7;
5"5 82 p < 05 'S0, that performance decremented ‘more durl%g
':CVCVC empha51s (7 5%) than durlng tone empha51s ( 3 1%);%
v'?Futhermore, CVCVC task performance durlng left ear trlalé Y
hwas also- unaffected by the empha51s manlpulatlon (CVCVC:Z '

:g :v'

hemphasrs'=»13'3% decrement tone empha51s { 10 8%

:7vdecrement) whereas CVCVC task performance durlng rlght ear
' d )

}trgals.decremented more when the tone task was. empha51zed

’(18 %) than dur1ng CVCVC emphas1s (7.6%), F(l 7) -.6 39 p

f<_,05.f These analyses show that there were performance'

__.....a P

'3j7trade offs only when left hemlsphere resources were demanded

.:hby both the CVCVC and tone tasks~ that 1s, when subjectsxr

Qwere respondlng on the ba51s of the tone presented to. the .
rlght ear. o ‘tv \ / s . . - .' ‘ N - a.

ot
Zh

Ind1v1dual t-tests on the decrement scores were used_to

.'determlne wh1ch of the dual task cond1t1ons were: :‘*i'“éf
- 4~.

“51gn1f1cantly dlfferent from the basellne levels. On left

LR
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ear trials,'the Ccveve task.decrements were reliably
~different from zero for both CVCVC and tone emphasis
conditions (£(7) = 2,75, p < .05 and £(7) = 2.65, p < .05,

). However, left ear tone task deﬂrements were

not rel1ably6d1fferent from zero for either. empha51s

,fcond1t1on.

For rlght ear tr1als, the cveve task decrements were
.rellable during tone task empha51s (t(7) = 3. 79 p < 01)
‘but only approached rell bAllty dur1ng CVCVC task emphas1s -
l'(t(7) = 2.29, p.< .06). The tone task decrements vere also‘
;.not rel1able, although decrements durlng CVCVC empha51s“d1d -
‘approach 51gn1f1cance (t(7) ' 2 29, p < 06) /A
| ': Separate task by empha51s analyses were performed for.
;each ear cond1t1on to ensure that there were dlfferentlal :

task empha51s effects on the CVCVC and tone tasks only

] .‘durlng rlght ear tone task trlals.' On left ear trlals _

nelther the ma1n effects nor the 1nteractlon was rellable.ﬁ-
uIn‘contrast 'on r1ght ear trlals there was a 51gn1f1cant
Task X Empha51ssﬁnteractlon F(1 7). = 6 37 B <: 4,{ Thus,,l

. there were performance trade offs between tasks w1th a

"*change in task empha51s when both tasks vere Competlng for'j o

~left hemlsphere resources.

"Control Experlment

An analy51s of the overalh percent correct data (i.e., =
vh1ts plus correct rejectlons) was performed to compare ‘the

B

"pure cong!“lon control se551on performance to performance on-

1the ma;nlexper1mental se- L. -51nglertask tone trxals,’{Thel

" experimental session scorcs ~re da8rived by averaging scores . .’
. . . - . \ N .« i o . '.>. " L. . .

\
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obtained on the two singlectask‘blocks. 'Left ear (71.5%)
| and ‘right ear (70. 9%) performance did not rel1ably dlffer, -
and the control (69 3%) and. exper1menta1 session (73.1%)
performance was also not - rellably dlfferent Futhermore,‘
'there was no 1nteract10n between ear and sessxon.: Left ear

performance averaged 73 8% and 69 3%, and right ear o

l'performance averaged 72 5% and 69 3%, for the.exper;mentalt_
‘and control se551ons, respectlvely This7analyslslindicates '
ﬁthat the subjects performed 51m1larly in the control and
experlmental sess1ons durlng comparable COﬂdlthﬂS.;r‘.
An analys1s comparlng percent correct on the two'“
L'dlfferent types of control se551on condltlons (e g., pure
Jﬁ:vs.-mlxed) 1nd1cated subjects were more accurate on left ear.
“trials. (68 1%) than on r1ght earﬂtr1als (61 6%) F(1 ) =
‘8 18 p <. 024, and they were also more accurate durlng the'”
: pure block (69 3%) than durlng the mlxed block (60 4%) F(1
7)) = .18. 23 P <' 004 Futhermore, there was a- 51gn1f1cant'
"_1nteractlon between ear and condltlon, F = 7 30 p < 031,‘
Wheréas the left ear performance dld not dlffer as a:,7i~?f
' funct1on of condltlon, (pure»i 69. 3%, mlxed 66 9%)' right'gd“

hear performance dropped from: 69 3% 1n the pure condltlon to

“53 9% in the m1xed condltlon ThlS suggests that subjects

",;were better able o attend select1vely durlng left ear |

Atrlals than dur1ng rlght ear trlals.v_ffi

‘ To- determlne the locus of the performance decrements '
hdurlng the mlxed blocks, relat1ve to the pure block the h1t o
f;and false alarm rates were analyzed separately The h1t o

"rate analy51s d1d not y1e1d rel1able d1fferences for left
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vs. rlght ear tr1als (78.4% and 73 4%, respectlvely) or for

‘,type of block (pure = 80.7%, mlxed %, respect1vely),
.although the latter approached rellablllty, F(1, 7) = 5 12 p

’ .< ;06,v However, the ear by condltlon 1nteract1on was not

rellable and1cat1ng that the hit rates d1d not differ as: a -

| functlon of wh1ch ear was be1ng attended to (the h1t rates

in the pure vs. m1xed blocks were . 81 3% and 75 5% for the'

f,left ear tr1als, respectlvely, and were 80. 2% and 66 7%

durlng thewrlght ear tr1als)

n Planned comparlsons were performed on the false alarm:~ g

. data (see F1gure 5) in’ order to analyze the 1nteractlon

'

[“between ear and type of "no" tr1a1 There were three types

of "no" trlals--pure and non- matchlng "Ho™" trlals (1 e.,

‘U‘

'd_when the unattended tone and the b1naural tone were

‘*d1ffeEEnt) and matchlng\ no" trlals (1 e.; when the

\

‘-'unattended tone matched the b1naural tone)

The 1nteract1on of ear and ‘non- matchlng vs. matchlng

"(tr1als was found to be rellable, F(1 14) = 12, 87 p < 01

E

”The means 1nd1cate that whlle the false alarm rates
':f;when the left\ear was attended to (36 5% and 46 Qi(&

‘irate when the r1ght ear was attended to (47 9% and 69 8%

-

,Lh;for pure and mlxed "no" tr1als,.respect1vely) ThlS
'_1nteraction suggests'that the unattended tone was confused
lv,w1th the attended tone, SUb]eCtS 1ncorrectly 1ndlcated that
”"the tr1al was a’ yes" tr1al espec1ally when they were :

Aattendlng to thelr r1ghtuears.nv .

AT A
o =

0 o

'respectlvely) there was a. large 1ncrease in the false alarm ::

””1ncreased only sllghtly from non mabchlng to match1ng trlals_'tjf:
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‘AisecondICOmpafison'was;made.on‘the interaction bétwéenl'
' .ear and pure vs. non- matchlng ﬁl o" trials during the mixed
bblocks.~ It was expected that thlS 1nteractlon would not ‘be
ﬂs1gn1f1cant 51nce the st1mul1 were the same for both the .
pure and ‘non- matchlng tr1als, However, a rellable effect

 was obtalned F(1 14) = 7 96 P < 05" The means show that

1fdur1ng left ear trlals, the false alarm rate decreased from

lij°pure (42 7%) to non- matchlng (36 5%) tr1als, whereas durlng

"Prlght ear trlals there was’ a sllght 1ncrease from pure'

(a1 %) t° ”°“*matCh1n9 (47. 9%) tr1als. Therefore,'thew“"

'”inresence of some factor durlng the m1xed blocks of tr1als

. }whlch caused the subjects to respond d1fferently from the o

~

pure. block must be con51dered , Thls factor dlfferentlally

e affected performance, dependlng on whlch ear was zilng

attended to. However, 1t should be noted that when subjects S

':7;were attendlng to the r1ght ear on matchlng trlals,r hevg7-

' ﬂffalse alarm rates were st1ll 21 9% above the false alarm

rates for the non- matchlng trlals.k Thus, even 1f the mlxed

condltlon produced some general strategy changes across all

’“;types of trlals (1nclud1ng hltS), those trzals most severely

g Aaffected were those when the subject was trylng to 1gndre a
‘t»tone presented to the left ear that happened to match the _:fp'
"?'attended tone‘ | : FE {' ’ o
E A th1rd analy51s was performed on the 1nteractlon _d_?,«

lwbetween ear and pure vs. matchlng tr1als. ThlS comparlson

”f;ls 51m11ar to the analys1s of ear and non- matchlng VS.: s

V.fmatchlng trlals that vas presented earller, but was 1nc1uded

'-‘51nce 1t 1s d1ff1cult to determlne whether performance B

.-
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:'durzng pure or - non matchlng tr1als should be used as a

“_Jbasel1ne from whlch to contrast the matchlng tr1al

|‘v"performance. The 1nteractlon was found to be rellable,

E(1, 14) = 20 83 P < 001 and the means.. once aga1n 1nd1cate.
that there was a larger increase in false alarms durlng

r1ght ear tr1als (pure 41 7%, match1ng = 69.8%) than

fdurlng 1eft ear trlals (pure 42.7%, _matchlng 46 9%)._53

This. supports the conclu51on made earller thattthe.; |

?unattended tone was confused w1th the attended tone,vand

"*that thlS occurred espec1ally during rlght ear trials. O
i : .

,Ln summary, the decrease in. h1ts from the pure”to the

'm1Xed condltlons suggests that SUbJeCtS may have adopted a

"'.Emore conservatlve strategy dur1ng the mlxed blocks of -

trlals. The false alarm data shoy that durlng matchlng
.v"trlals the unattended tone masﬁconfused w1th the attended
tone The 51gn1f1cant 1nteractlon of ear and type of tr1al,u
'f‘usfng elther pure or non-matchlng “’trlal performance as S

n'ybase11nes from wh1ch to. compare the matchlng ‘no" tr1al

1,"performance,_1nd1cate that durlng rlght ear attended trlalsh

"-Vi,the unattended tone was belng confused w1th the attended

i *fione.v ThlS effect appears to be beyond the 1nfluence of

‘;Fgeneral response strategles that may have been adopted by

bfthe subjects durlng the mlxed condltlon.

Tt

N



IV, DISCUSSION
The ma1n experlment 1nvolved comb1n1ng two tasks so
that’ dlfferent oVerlapplng resource demand 51tuat1ons could

be examlned A cvcve memory task that redblred left

fhem1sphere resources was palred w1th a tone memory task thatif

requ1red e1ther left or’r1ght hemlsphere.resources,

N

'dependlng on wh1ch ear was be1ng attended to.u The -

_1ndependent resources model pred1cted d1fferent

'51ngle to dual task decrements and d1fferent1al effects of

- task emphas1s as a funct1on ‘of d1fferences in assumed

:"resource overlap on rlght vs. left ear- attended trlals. on

‘jleft ear tr1als there was presumed to be no overlap in

vdemand between the CVCVC and tone tasks,-whereas on-

7rlght -ear tr1als there was presumed to be complete overlap f.}n

"1n demand In contrast a 51ngle capac1ty model should

.

assume: fhat the same resources were demanded regardless of,’

"the ear belng attended Consequently,‘the 51ngle capac1ty‘ﬂ.ff

,model predlcted 51m11ar 51ngle to dual task decqements andfe

'fhequ1valent effects of. task emphas1s for both left and
g rlght ear attended tone tr1als when comb1ned w1th\the CVCVC"

';memory task

| The results are more supportlve of the 1ndependent

hresources model than they are of the s1ngle capac1ty model.'.ﬁ

'fOn r1ght ear tone tr1als, CVCVC task performance decremented

o

-;more dur1ng tone emphas1s than durlng CVCVC task emphas1s.

--V:Conversely, tone task performance decremented more dur1ng

7CVCVC task empha51s than dur1ng tone task emphas1s.r Thus,;,'

'l**.fon the tr1als when complete overlap was preSumed to ex1st, _

_pﬁjp;,
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there were. mutual‘trade—offs between tasks. 'On left-ear'

tone trlals, however, although performance on the CVCVC

_);pmory task decremented 51gn1f1cant1y from basellne levels,"
i

t did. not vary w1th shlfts in task emphas1s. In additlon,
tone task performance nelther decrémented from basellne nof

fluctuated w1th task empha51s,,wh1ch supports the 1dea that.

B hem1sphere resources were not belng used to process the;

“.attended to.

e

f\.

- study also demonstrate th1s,h31_

there was no. overlap in demand when the left ear was be1ng

o

' Three assumptlons of the 1ndependent resources model

.can. be addressed by the present data.. One is’ the assumptlon o
that the hemlspheres constltute 1ndependent resource pools,-
1n that the resources of one hem1sphere are not transferable_

to the other.~ The present study supports thls assumptlon,

becguse mutual decrements and trademoffs were not found when o

o there was no overlap in resource demand ‘-Therefore, 1eft

attended tone durlng 1eft ear target tr1als, nor could r1ght:=-
hemlsphere resources be used to 1mprove performance -on the
1oad task b . A s | |

‘ A second assumptlon supported by the present data 1s
that resources w1th1n a hemlsphere can be-allocated to tasksmd
accord1ng to an allocatlon pol1cy that 1is: under the | |
subject s control In pgev1ous studles (e g., see Frledman;inf

Polson, Dafoe, and Gask1

were ‘shown " to be allocatable.- The results of - the present;?f

'e} a Shlft 1n task emphas1s

u»d’resulted in d1fferent1a1 performa ce trade offs on the CVCVCﬂf

" and tone tééib when both requlred left hemlsphere suBtgles. o

-

1 1982) eft hemlsphere resourcespl”‘



’A'third asSumption”of the independent resources”modell '
is that resources w1th1n a hemlsphere are undlfferentlated
Thls means' that regardless of the nature of tasks (e g.,;
audltory or v1sua1), if they demand a partlcular

AN

hem1sphere 'S resources, these can be used to perform any

task that is processed in that hemxsphere.»;Th1s assumptlon

PR

v.1s 1n d1rect confl1ct'w1th W1cken5‘ (1980*‘1981)'proposal

that 1nformat10n proce551ng resources are mu1t1 d1mens1onal
W1ckens suggests that resources can be categor1zed by

proce531ng stages (perceptual/central proce551ng vs.;

-response process1ng), process;ng codes (verbal Vs, spatlal)

and process1ng modalltles (audltory vs.;v1sual 1nput, vocal

vs3 manual response) Accord1ng to this’ vuew, the d1fferent-'”'

modal1t1es are l1kely to requ1re process1ng resources from

d1fferent pools. The present experlment clearly 1nd1cates

»

‘-; that the v1sual and audltory tasks used requ1red the same

- resources dur1ng rlght ear tone task tr1als. Therefore,-'

~

although further 1nvestlgat10n is. needed 1t appears ‘that -

. modallty spec1f1c resource pools may not ex1st.

As1de from the1r 1mp11catlons for models of d1v1ded
attentlon, the present results are also germane to the f

l1terature concerned w1th hem1spher1c process1ng.v 'hef"'

“.selectlve actlvatlon model (K1nsbourne, 1970' 1973 1974)

~3.would have a d1ff1cult t1me explalnlng the results of the'f

.

ma1n experlment._ The model predlcts that the verbal CVCVC
memory task should have selectlvely actlvated the left

hemlsphere, so that performance on the rlght_ear tone task

tr1als should have been 1mproved over basel1ne performance,r" B
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th1s 15 the opp051te of ‘what actually occurred .in

addltlon, the s%lectxve act1vatlon theory cannot explaln why‘.

a sh1ft in task emphas1s resulted in performance trade- offs’
durlng right" ear trlals, as attentlonal shlfts are belleved
to merely alter the act1vat1on w1th1n the left hem1sphere.

Thus, an 1ncrement in performance on.one task should be

.

. 15'3 .

o the. decrements that were opserved. o

~H1cks, 1978) Furthermore, thlS would be the case

accompanled by-an 1ncrement on the other task, rather than -

.‘["

. _
The funct1onal cere ;stance model d1ffers from the-

P ,-‘

selectlve actlvathon

model -1n that task jf

represent pfbgess1ng strurné¥ES con51st1ng of llnked neural

networks that are not d1fferent1ally affected/(1n terms of

what is- llnked to what) by attentlonal changes. Slnce many
studles (e g., Gordon, 1980 Klmura, 1964- Bever and o
Ch1ar1llo, 1974) have shqyn that sub]ects tend to- have a

left ear advantage for remember1ng tones, the functlonal

) cerebral space assoc1ated w1th a mu51c task must be assumed

to be local1zed 1n the rlght hem1sphere (K1nsbourne and

*i' .
regardless of whether the left or r1ght ear recelves thex,

\"1 tone., Durlng d1chot1c or b1naural presentat1on,rthe tone

presented to the rlght ear. is thought to cross the corpus
callosum to occupy the same funct1onal cerebral space as thef'

tone presented to the left ear. ThlS is a cruc1al

’

assumptlon of the mbdel and 1t hlghllghts 1ts structural

o

nature and the concept that cogn1t1ve tasks are generally




L

processed v1a structures that are loca11zed 1n one or the
other hemlsphene. e B _t d - ; o

The above assumpt1ons lead to predlctlons of

"51ngle to dual task decrements and trade offs on the CVCVC
'and tone tasks. that are equ1va1ent for both left ear “and .

V.rlght ear tr1als. These pred1ct1ons were notvconflrmed'by»

.,decrements occurred w1th ShlftS 1n task emphas1s durlng

the results ot the main experlment To account for thlS,

the funct1ona1 cerebral dlstance model would need to assume’“

"Vthat the left and right: ear tones are not processed by the ﬁ'f”

same neural@Structure. Furthermore, s1nce dlfferentlal B

rlght ear trlals but not dur1ng left ear trlals, the model

1 must explaln why ShlftS in’ selectlve attentlon from one ear,
to the other must have changed the neural structure(s) used
i,to process the tones.r To achleve thlS, the model would need _;

,to allow for 1ndependent changes of networks 1n functlonaf

->fcerebral space as a functlon of\attent1ona1 shlfts._ @h15'4:e*‘h7

L]

'7would be 51m11ar to the 1ndependent resources assumptlon
_that attent10na1 resources are dlfferentlally allocatable to

fdlfferent tasks. Such changes would undermlne the

s

-z

“structural assumptlons of the funct1ona1 cerebral dlstance
7model and make 1t d1ff1cult to d15t1ngu1sh 1t from the f.g"

'1ndependentrresources model

“Q In summary, the data from the ma1n exper1ment are 1n

'raccord w1th the predlctlons of the 1ndependent resources ~:5”’"
dfmodel The major underlylng assumptlons of the model that
éare addressed by thlS study have been supported whereas the

'f;,ppredlctlons of the 51ng1e capac1ty modsl (Kahneman, 1973)




bat

@

the mu1t1 d1men51ona1 model (chkens,_IQBO}tlQBf)ﬁ

'_select1ve actlvatlon model (Klnsbourne, 1976- 1§73' 1974),

and the functlonal cerebral dlstance model (Klnsbourne &
chks, 1978 Klnsbourne, 1982) have all been found wantlng
to a greater or lesser extent.A "“iig‘:{'i‘. o

The exper1menta1 control se551on was 1ncluded to

PRI

determlne the extent to wh1ch the tone presented to the

unattended ear- 1s processed It was expected that the_ |

'-unattended tone would elther be totally 1gnored and ‘thus .

>
L

not affect judgment of the attended tone, or,; that the

ta

{ unattended tone would be processed enough s0.. that 1t mlght'

>1nterfere w1th judgment of the attended tone. Surpr151ng1y,'l_ﬁv

both of these poss1b111t1es were found to occur. When~the<
left ear ‘was attended to, the tone presented to the r1ght

ear d1d not 1nfluence performance' however,vwhen the r1ght

ear was attended to, performance on mlxed tr1als (1 e.,'whensfw

2 L
the unattended d1chot1c tone matched the b1naural tone) was,fﬂw

A

poorer than on pure tr1als (1 e.,'when the unattended
d1chot1c tone and the b1naural tone were d1fferent) : This';‘

result was qurte unexpected and suggests that dur1ng

"r1ght ear attended tr1als,-thé\tone presented to the left

T A T -

. o
ear was prOCessed to a certaln degree, because 1t was g,

confused w1th the attended tone, whereas on left earvf'

'5. attended tr1als,1the tone presented to the rlght ear was not__'

processed to the same extent rnsofar as 1t d1d not become

confused w1th the attended tone. Although th1s result wasf'

not ant1c1pated t:supports the 1dea that both hem1spheres"_‘

o’

x‘fcan do the proce551nghré§u1red for many tasks, even though

1S

R '3

. - T ., S et . . B B K
R R . : SR » N
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theyomay not be‘equally'compdtent (Friedman‘&VPOlson;»JQBA);fJ
Importantly, these results contrad1ct the functlonal
'bcerebral dlstance model S assumpt1on that the: left and r1ght

,ear tones are processed in the same funct10na1 cerebral

%

space, and that ‘this space 1s the same ,égardless of wh1ch ;

!

)y
ey

hear is select1ve1y attended to..‘

There 1s no a priori: reason to belleve that proce551ng
the rlght ear tone ‘can . be voluntar1ly halted sooner than
~fproce551ng the 1eft ear tone. Therefore, a~d1fferent lt o o
fexplanatlon 1s needed for the obta1ned d1fferences in Z
“1nterference from the unattended tone.‘ One p0551b111ty is-
.jthat the mere presence of a tone demands R resources. when
g presented to elther the attended or the unattendei ear, that

that a: certalnldegree of mandatory process1ng is.

1requ1red If so,;_'en thlS could result in dlfferentlally

hprocessed 1nputs,r_epend1ng on the slope of/the performance, - -

';resource functlon for each ear.' Assum1ng that the r1ght ; .

. hemlsphe’e”was generally more eff1c1ent than the left for,

\-'".

';thls task the left ear tone presumably would be processed o

":,to a, greater extfét than the rlght ear tone, glven R

.resources.v Mandatory proce551ng would be unlque 1nsofar asf

"a1t would occur beyond the control of an allocatlon pol1cy

/”‘;(see Navon and Gopher,,1973) LIt dlffers from automat;cfffffm:

B

'Jh‘proce551ng (Schne1derfand-shr1ff1n, 1977) iln that .whereas-ﬁyf

e 2

'wautomatlc proce551ng may occur w1thout requ1r1ng resoufces,~;'”’

Vlmandatory process1ng,1mpl1es that resource are needéd*

a.v

It is p0551ble to 1nterpret the f1nﬂﬁn S of the"

V'experlmental control session 1n terms of mandatory o

o

8
r\:,‘.
?

. o - o . v . ‘ 87 P




: prdce551ng of the tone. 1n the unattended eart. onileft-ear
'attended trials, the unattended tone presented tg the. right
ear demanded a certaln amount‘of mandatdry resources from

the left hem1sphere. ‘ Because of the &elatlvely 1neff1c1ent
processing ‘of the rlght ear tone by tHe left hemlspheré

"these mandatory resources were not enough to- allowr

proce551ng to.reach’ the p01nt where the tone was .well enou@h

art1culated to compete w1th the attepded tone., However, on
o r1ght ear attended tr1als, the 1eft ear (unattendedy tone 1s

,oﬁf¢. ‘-processed more eff1c1ently ba the rlght hemisphere, and

/)thus, the result of mandatory proce551ng 1s a relatlvely
. A 'v.»

well artlculated tone wh1¢h 1s¥confused w1th the rlght ear

3
s v

tone and wh1ch qesults 1n the observed 1ncrease in false.'

N
S IR

. e
» PR
. FRAR -

These notlons may be used to explaln some . Qcomalous ,
2t S s
.6 .
flndlngs in. the data from the ‘main experlment We assume";QL '
_'gq "l . ‘
that 1n a g1ven hemlsphere, the ‘same performance resource

I e

functlon for process;ng tones exlsts regardless of whether

S '{fj“f they are attended to, but thai;;he utlllzatlon of resources

dlffers as a funct1on of select1ve attent1oﬁ’ . That 1is," R
. o ' CE ' o

S - R . 3
Aé3resource531n the relevanw~hemlsphere would be voluntar1ly L

A A .

: allocated to the toneﬂdurlng attended trlals, 50 that the ,.

) attendgd*%one 1s further artlculated However no more“ﬁham

.'_/ B

l‘«z\& "

mﬁ
attended ear.:’ For example, durlng tr%als when

f 7wgs,emphasrzed “the rlght and leftt

.

4;“-:,_would$rece1ve only the mandatory amount of resources they

L demanded xega;dléSS/of Wthh ear was att'_ded to. However»




'tone recelved would depend on whether or not that tone was

\trlals, the r1ght hemlsphere would allocate more" resources

. . .. - . . o . . .
durlng target task emphas1s, the amount of resources that a

°

belng selectlvely attended to. Dur1ng 1eft-ear attended

N ),

‘tto process the left ear tone, whereas the r1ght ear tone'
e I
~uwou1d Stlll rece1ve only the mandatory amount of resources.f

20 ]

o ey

P Qrom the left hemlsphere.' Dur1ng r1ght ear attended tr1als,
v‘ \"11.' o ‘ Y ) ; ﬂs‘ . .
R ':18{t ear tone would dhly rECe1ve*the mandatory amount of

1'\

- *‘left ear target trlals. The mandatory amount of resources

L
vl

o« CLv

)

PRI

R o

*iw 3

'ﬁhemmsphe;e.u Thusftgﬂ
‘ ;1ﬁéreas&ng theseubeyond;the mandatory resources demanded by

iy et
- L 4
W .’,r’*
. -

' Thus,,performance on the load task would decrement from
: s1ngle task basel1nes.. S1nce mandatory 5e§ources are;
'flndependent of allocatlo% pollcy,La shlft'in task emphas1s

jshould not vary the amount pf resources demanded by the‘

: consequentlyﬂ,IOad task decrements shouldfnot be

e

nﬁzgﬁﬁﬁrces from the rrght &ég}ﬁﬁﬁefg' but now th rlght ear-
’tone would be albecated gbﬁ@uresources by the left -
e i s i,v L

~‘ '\ f‘:‘;:w

”,.r

“" \,:. 37-' . Q‘g -nu)&%f - - ¢ : 9\/

the mere pres%pce*of the~tone.;_r."”
L Q& <._ N : ' . .
}”u The occurrence of mandatory process1ng may explaln why

- . . . K]

o

3
there vere decrements on the memory load task durlng

R 3
71.‘-’

CN Ty Bl B ' o

demanded by the r1ght ear (unattended) tone dur1ng these'

tr1als would take‘away from the total amount of left

.

hemlsphere resources avallable for procegslng the load task

li" ?‘ M-:\‘

l

RN

& &
~

presence of the r1ght ear‘%&nattended) tone, and

< . .

o -sv-»s:

d1fferent1ated across emphas1s condltlons.- Thls explanatlony

° C ‘y P ,', ) . . -,!:. oL

:~1s con51stent w1th the results.v‘;.‘«,'t_w'q;l:yl,'m'

¢ »

It
9(
L v.'{k




g useful and valid concept is an emp1r1cal questlon. Wlth

xachleved by comb1n1ng\the target task’ w1th a load task that

_sﬁé
Whether or not mandatory proce551ng 1s an operat1onally

b

-respect»to the present experlmental paradlgm, 1t 1s

-necessary to determlne 1f mandatory resources are demanded

by the tone presented to the left ear. Thls could be

-hem1sphere load task w1thout accompanylhg trade offs when‘

X not restricted to- the present experlmental results and, it

'may not be aware of the content of the mesSage pmghented to R

‘reqU1res?rlght hemlsphere resou: . If the unattended B

left-ear tone undergoes mandatory processlng, then,
performance decrements should be, observed on~a r1ght
the rlght ear tone 15 be1ng attended to.d

_The usefulness of the mandatory processing concept;isg;,l,:
A s

[may allow further 1n51ght 1nto other 51tuat10ns that 1nvolve;.;y

attent10nal proce551ng Ll For example, one reason bottleneck

theorles of d1v1ded attentlon were abandoned 1s that 1n some , -

E 51tuat1oﬁs, varlous attr1butes of an unattended 1nput were B

i, 3

:fqpnd to be ava1lable tofthe subject for futher proce551ng.‘

h Early ‘dichdtic llstenlng stud1es in wh1ch sff-‘

l_requ1red to shadow a message have shown that wh11e subgect§

'11\\

»the non shadowed ear, changes 1n*the phy51cal

.
W

:_characterlst1cs are often not1ced (Cherry, 1953) These ?ﬂ :

‘ ek
o

results suggest that process1ng the non shadowed 1nput hadeﬁ._;;,

‘£eached the p01nt at wh1ch phy51cal characterlst1cs of the. f.@ﬁ“

message were artlculated " but meanlng and other "hlgher

v
! .i’

'order propertles were not
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' If.we.assume that the unattended messaoe“demands
resources from ‘the’ contralateral hemlsphere, ‘then the case
in wh1ch only phys1ca1 changes were notlced may - reflect the

~

gfact that the mandatory resources were not suff1c1ent to
s

allow proce551ng to cont1nue to the extent that semant1C""

'propertleS”were art1culated Thls explanatlon 1s based on

the . assumptlon that a cont1nuum exlsts in whlch hlgher orderﬁ
.;attrlbutes nequ1re more resources to be art1cu1ated than do - rf.n
“;: ‘,‘10W€f order attrlbutes.’ Other studles,_howeuer, have shown ::-t;
that in SOme 51tuat1ons, the meanlng of unattended L

"-1nformat10n 1s processed to gome extent (e g., E1ch {955}?

A~Moray, 1959 Lew1s, 1970--Straube ‘and Germeer, 1979;

: Trelsman, Squ1re, and Green, 1974)~ In these situations;_._b

= proce551ng of the unattended message must have been ewwended
5 oo

- to the p01nt that semantlc articulation-was reached

- There are several p0551b1e reasons why semant1c
.h'

"artlculatlon occurs in some 1nstances but not . ‘in othegﬁﬁ
;One poss1b111ty is that the amount of processxng necessﬂnb
for artlculatlon of dlfferent attr1butes of an- 1nput may

3,factually change, and may do ‘so 1ndependently for each type
"-,,

of attrlbute.‘ Thus, Semantlc propertles of the unattended

lmessage may be avallable 1n some satuatxons because the

4“.

,~semant1c artlculatlon necessary for performance héa been L

-rlowered' Th1s explanatlon 1s 51m11ar to Norman S (1968)
9 i

'propos1tlon that what is. selectlvely attended to 1s greatly

l

{ ?f“:f ;.fgetermlned by currently actlvated memory re@reseﬁtatlons.-_‘o5

‘For example,,a person s name seems to' ]ump out" when heaor R
- }, \.4 . oL

: Jshe is scannlng a page of text, and the meaﬂﬂng of an
o

Py L ’ s . N



. unattended message may suddenly be notlced because the
;1nput 1nteracts w1th memor1a1 representatlons and attentlon
is- d1rected towards pert1nent 1nformat1on. To re- 1nterpret

Norman s rdeas, pertlnence may reflect lower levels of

}, ... H-
'artlculatlon requ1red for certaln 1nformat10n. Of course}'

in a complete accouﬁt it would be necessafy to def1ne what‘
A ’ o 4\,»-.'. “, S S
_ ” ’”-1-‘.‘o‘ :

g1s and what is not pertlnent tor any g1ven s1tuat1on.' S

',However, these 1deas are not 1ncongruent w1th exlst1ng

'models of 1nformat1on proce551ng whlch suggest that ;;y

3

xtffproce551ng 1s gu1ded from memor1al§%§§ng§entatlons that have

been actlvated (Ne1sser, 1976 Posner 1978) ' Furthermore,
”5£h15 approach‘may be relevant to the prlmlng l1tesature,i
L.where 1t has been shown that the nature of an unattended
stlmulus can 1nf1uence the proce551ng of several types of

f“features of a correspondlng target st1mulus (e g.,‘Cortlne .

s T

B and Dunn :1974 Cortlne & Wood 1972;,von erght Anderson,"

"and Stenman,_19;§)

?f_ o A second poss1b111ty that would explaln the occurrence:ﬁ

e :"g'vi'-of dlfferent degrees of mandatory proce551ng 'is that the _ﬁf}i%d
‘ -;performance resource functlons assoc1ated with- dlfferenb
By G ., \‘,»
1fs1tuatlons may dlffer where a‘steeper performance resource

’dslope would result in more process1ng for a glven amount of

S

S ma”datOF} reSources. Qpce agaln,'1t must be assumed that f'g
s | there ehéta ‘a. QonotanUm Of art1culat1,on ranglng from lower ié)
: : o :'f Cz‘ﬁ':_ ” . P i
‘to- hlgher oﬂﬁbr attrfﬁuies,.and thus R mandatory resources

bgtter c aﬁﬁe dfrach1ev1ng hlgher order '*

.would have”‘

-

L ERRRL R
g g.more e§f1c1ent process., Thls»»
Sy ol T, . . '
'uAﬁ SR
;t;requ1res 1nvestlgat1on of

-~ L . BN



‘Gopher,,1979) have suggested that practlce serves to

‘1ncrease performance on a task g1ven the same amount of

4

[

sgmg Bas1c assumpt1ons. F1rst 1t would be necessary to

\\1

'“determlne 1f the performance resource functﬂpn assoc1ated

with any glven 1nput fluctuates or remalns stat1c. Inf"

support of the former, somf researchers (e g., see Navon and

RISV
5 A

'fframeworks, that take the extent of proce551ng concept

fother 1ssues 1n the psychologlcal 11terature. rFor‘example,Z".
aone area of research whlch may beneflt 1s§%§at concerned
ww1th levels of process1ng (Cra1k and L0ckh$rt 1972)

”Extrapolatlng from the framework presented earl1er, it wogld (

-7task , i(» 3'_Q'f'%m

resources, thus 1ndrcat1ng that the process becomes_more'

eff1c1ent

The above examples of how dlfferent attr1butes of any

'g1ven 1nput may be artlculated are merely skeletal

used by theor1sts in the attentlonal 11tergture one step

‘further.' The task that remalns is to 1nvest1gate these hf;i

;:emp1r1cally and to test the assumptlons that accompany each

J

hypothe51s. Futhermore,_these 1ssues are not 1solated from
o o

A'be 1nterest1ng to determlne(whether the varlous or1ent1ng

S

tasks used in: thellevels parad1gm serve to Ga) change the;fl'

‘z;artlculatlon levels necessary fof‘the d1fferent attrlbutes
*fassoc1ated w1th ‘an, event ‘to: be processed (b) change thelh”
'uprocesses assoc1ated w1th the encod1ng of the stlmull, or
"tz(c) separate the 1nput 1nto dlfferent processes (e g,, A

-f-thS1cal Vs, semantlc lﬁvels)?wh1ch then rece1ve e1ther more.*

e 3 ) ,:ZL;'f,‘

or less resources dependlng ohfthe nature of the encodlng

A



' The occurrence of mandatory proce551ng in the present

study was an unexpected development.' However, many studles

have shown that ung%tended st1mu11 rece1ve proce551ng wh1chl
I

YESult in a range of responses, from the‘ or1ent1ng "‘fuvwf '

;" response (Pavlbv, 1927) to evoked cortlcal potentlals

(Shucard Shucard ‘Thomas,‘1977) The results of the B

present study 51m1lar11y 1nd1cate that in ‘some 1nstances

proce551ng 1s mandatory. Therefore, although attentlon can*‘

be allocated the‘assumptlon that all resources are

‘.5

allocatable (or not) cannot be made. In the future, ” E

RN
S,

theorles of attent1onal process1ng must 1ncorporate

A

mandator%#process1ng dnto thelr frameworks _.:'

s é'v

In conclu51on, the results of the present study best

support the.: »nde@endent resources moded “3As pred1cted by
i ﬂ"~n4%%“”, P g

the model .mutual tradeoffs be %en tasks‘were found>to RS
' L‘:’q e

occur only on tr1als where complete overlap fn resource

demand was presumed to ex1st.‘ Furthermore, the model E ma1n f,}

underlylng assumpt1ons of resource supply 1ndependence,' R

4

"‘resource allocatlon, and und1ffefent1at1on of resources,'- .

u were all supported by the data.y In contrast thea
‘ . u

:1;pred1ct1ons of the 51ngle capac1ty model (Kahneman, 1973)
,”'5the mult1 dlmenslonal model (wlckens,‘198q,,1981) l
‘.selectlze act1vat1on model (Klnsbourne, 1970' 1973 1974)"',?
'a;and the functlonal cerebral d1stance model (K1nsbourné and
;chks, 1978 Klnsbourne, 1982) were: not supported.-p iw itlxvffa'
“fTherefore, future 1nVestlgat10n oﬁ attentlonal proce551ng Ll

vlsbould taﬁe 1nto account the%notlon that the two cerebral '5g‘-”

>fhemlspheres behavqus 1ndependent resource pools.vf

e



T

The data from the experlmental control se551on 1nd1cate

‘that durlng rlght ear tr1als, the tone presented to the left‘.

‘%¢31ear was confused w1th the attended tone,-whereas, dur1ng

”Tleft -ear atbended tr1als.,the tone Pfese”ted to. the rlght -

I f "_6.7»

f'ear was not confused w1th the attended tone. To exp1a1n the )

3 'd1fferent1a1 1nterference effects of the unattended tone,

:W@qand to account for some anomalous f1nd1ngs in the ma1n.

!

o may demgnd resources.'ﬁ“'

It 1s 1mportant to note that the 1ndependent resource-

L)

, LI
. . on .

"g,some a}docatlon pollcy 1s not belng questloned as‘yx

e g s

'Lallocat1qn of resources 'is assumed to occur above and beyond”

“fn'f{mandatory process1ng. However, the poss1b111ty that

resources may be demanded by the mere presence of st1mu11

A

_f'should be g1ven con51denat10n in d1v1ded attentlon research
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exper1ment,,1t 1s suggesteduthat the mere presence of a tone-

g model assumptlon that resources are aIlocatable accordlng toA
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Instructaons T e e

-.CVCVC Namlng Task Screen1ng

- Today you w1ll be f1rst performlng a screen1ng se551on.

o ‘ . - rt»»".,
RPN to part1c1pate futher in- the exper1ment. ﬁour

R I .-..performance on the screenlhg se551on 1s not related to

;? )n.-"f-;n_sﬁ-_anythlng such as I Q or . personal1ty, and the ba51s oﬁ

.';@pri7_ﬁ' ' \Lwhether or not you are asked to part1c1pate further 1n

$<ji;€’t‘.;»?ni”. thls exper1meﬁt does not concern 1tseﬁf from yourllf;_ O
"l’ B T fbsolute s&core. Therefo*;. we only ask that you follow ~."‘
;:fjﬁf i-;. , strudklons and £E} ﬁé“dé your best ~f}‘frfpji'd;;g:ﬂkg*7
“f“ ;d . " 'f The flrst tash%wllg.lhvolve namlng f1ve ietter.. 5';:7;{;f
H ,;)} fﬁ énse words that ¢1ﬂ1 appear to the left or glght of r;;

center on the screen un front of ﬁou uHalf o%_tha

. s ” P L e : M * =

- g ?gbefore each tr1al boAll of the words w1d1 be prlnted

P 'fventlcally tshow example). and as I sa1d they w111 be B

&;.f«, o ne_-Y.e'f _Sée:n' -'f::’ : ’

}75.;." o . : ; » A
o chrnrest ‘ For each‘trlal you 11 hear a beep and about .




. a half second later a flxatron dot wlll come bn»the .
i U ,
. .'.a . center of the screen. It}s 1mportant that you f0cus on Lo
I . the- dot because about two seconds lateg a word w111 be'.r
d.ﬁ_hll " flashed on aery»brleflw‘andoyou-wlll have to name. 1t -f‘v‘d
;%Eg% ) i aloud ‘ Slnce the|words‘come on 5o briefly,fyou should ?p'-l
ég'f‘ q “not expect ‘to see all of them SO 1t s OK to guess if T )
Lo 3 you want to. u?, i_:f. .w' _‘;75‘_“Qt'-n‘d\_; c ’
S ? . ';4 We lel start w1th‘ten pract1ce trlalsg‘kso it' & -;3
. . ‘;li.Vgu beep,ﬂfollowed a hal? second later by a flxatlon;dot w;” "'M-ih
'f‘.w 3';3'? that you focus on. for two seconds, and then the word M i | “if:
“ ?j‘vxﬁﬁq = comes .on and y,u@are to say 1t alOud Any quest1onsi? ff:;,;?ﬁ7
. .{:;;ﬂ}i Tone Memory Scj;enlng and Slngle Task Trralsqg | Lo 4;h{€
X ’ gfﬁtf ?‘; | i{'4;~n thxsf':rt ‘of the expérament youpwaltvbe hearxng ‘§hﬁf?
.ﬁ i;;_ soundsifresented to you thr%pgh these headphones-l You ?1Q§:' o
s [f S w1ll be requ1red to judge some of these sounds-ln.t@rmsj v&:" ?_.
. of p1t~ch aﬂ B P
£ s %ﬁ§?.h” F%r each tr1ai §o§ wrll first hear a. Qarhiag‘*V" ;fa“vf
O ihfgégf ch@ck" Th1s clr;k 1nd1cates that a tr1a1 has;;:_w Ef ';!
. ,fff;f' ..started Half a: second after the c11ck a square-boxv vizs |
m. ‘ :;Q»' w1ll appear on»the screen;s ¥ou are to Just look at . :




88
another tone. This tone is presented to both ears but.
once agaln you will be- asked to llsten w1th only one
ear. Your job'is to decide whether or -not -the first

‘ .
tone that was presented to the ear you are paying

attention—tOT‘matches_the“pitch—of—the—secondftone
presented to the ‘ear. h E,'
For example, 1f you are asked to listen to yourk

right ear, and‘the first ‘tone (follow1ng the warn1ng

"click™) was thlS (glve example) and then three seconds
later the ‘'second tone presented to that ear was this
(example tone - same'pltchD, you shouldyrndlcate that
‘the tone matched. Howerer, if the first tone was this -
(give example) but the second tone was this (example |
tone - d1fferent pltCh) then you should 1nd1cate that "’
the tones are dlfferent. To 1nd1cate your decision you
?are to- use these response plates. (Expla1n the_
response plates) )

-

Throughout the,experiment it is very important

that you listenaWith only the ear that you are
"instructed to listen with. The soands presented'to
YOur other eay may act as’distracters. Theretore, if.
you acc1dently llsten to the wrong ear, .you may be'more a
llkely to make~an 1ncorrect dec151on._ So once aga1n,

it is very 1mportant that you ylsten to. the

' ‘ttended—to—ear only, All judgements that you make

should be based on the tones that you hear in that ear.,"

You w1ll be paid’ for your performance on thls

task. Each t1me you have made a correct dec1s1on

.



o

. rewarded. ‘ ' o,

‘ 89

(esq., reéponding 'yes' when the tones matched or 'no'

when the tones did not match), you will earn five

cents. 1f you respond incorrectly, you will not be
. . . . i"

e

At-th&s—pointrwe—wiil—do—a—feﬁ—prac&ice~br%a}s~to
familiarize you with the task. Before each trial
(practice) I will tell you what the correct answer

shouldsbe. "If -you have any questions abouf the.task{

please géel free to ask mé_now;or‘during the practice.

ACVCVC Memory Single-Task Trials

This task is a word memory task. It involves .

remembering three five-letter nonsense words over a

'period of time.  Each trial'goéé-as follon:vyou'll

o e . ) . .
hear a beep and then a fixation dot will appear on the
screen. You'llifocus on the dot and about one half 
second later, three nonsense words will ‘appear on the

écreén.‘\TheY'will be displayed horizontally, one

- underneath the‘other. ~When the words appear, you

éhbdld'say them aloud to me. The words will go off
after two énd a half sec6n%s; there will be a five
secohd paﬁsé, and_thénffﬁeée will be anbthér béep.’
When you hea;.thebéeqpnd_beep,vyou sthld‘say‘as many}
wf the words as you can back to me. |

"You wiil.héve fhe-opportﬁnity to make money on

this task. Each time youdcorrectlyvrecall all thgaé of

- the nonsense words you will earn five cents. If you do

AN

not recall all three, you will not earn ény.money.

/

There will be some practice trials and then we will run



- the real tr1als. ‘Are there any fuestions?”

Dual Task Trials

. " \

‘The next task is a combination of the two you just:

5 . C v
did. You will be performing,phe nonsence word memory

*ask—and—the—tone matchlng task—at—

tr1al works as follows- You 11 hear a warn1ng c11ck'
followed one halt'second bx,three nonsense words Whlch
you should. say out’ loud to me. After these disappear,

the tone matching task will begih, that\is, you will .

hear ‘two tones presented for two and a.hLlf.seconds,:a

three second pause, and then a last tone. You will be

matchingwthe.tones presented to one of your ears ;as you

did earlier. As soon as you have made yodr'reSponse to-
. C . |

the tone task, you are to say out-ioud‘the\three '

nonsénse words that you saw earlier "and wer¥'keeping in
N . N \ N N N
memory . Coe : . o

\
cveve memory task emphasrs For the" followmg set
of tr1als you will earn more money for the nonsense
word memory task than you w1ll for the tone matchlng
task. If you recall all three of the nonsensehwords
you: w111 earn four cents, and if you respond correctly
to the tone task you w1ll make one cent. Therefore,'>d
for each tr1al you can earn up to f1ve cents. Thus, it
"is to your advantage to place more attentlon towards_
performlng the nonsense word memory task than the’ tone
matchlng task We wlll run through d few pract;ce M

' tr1als and then do the real trlals. (Instruct:

regard1ng which ear to attend .to. )

o

[
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° l

-

Tone: task emphasqs Fof the folIowing set of
trials you will earn more money for the tone matchlng

task than you w111 for thé nonsense word memory tasg.

If you respo d correctly to the: tone task you w111 make
—four—cents—and—if-you-recall—all-three— nonsnese_words

you will mak%
| attentlon tolthe'tdne ﬁétching'task than to the

nonsense wor memory task. - We'will run  through-a few

|
practice trials and then ‘do the real tr1als.
i * |
i : '

..-’ b

|

|

i fa)
|- S

|

one cent. Therefore, you should pay more



APPENDIX D

Computer Programs,

92



1‘;'

93

é o

7

PROGRAM DAY |
C
C. "MAR 20/82 (ADAPTED FRDM 0NR3D1 FOR) .
C .
‘C THIS PROGRAM IS USED TO RUN THE SCREENING DAY (DAY1) OF
C HERD1 (1982). ' ) _
¢ \
C 1.*PRESENTS A HANDEDNESS AND FAMILY HISTORY
C: “QUESTIONNATRE TO THE—SUBUECT
c . 2. PRESENTS AND' SCORES 72 TINE MATCHING TRIA
C LS (36/EAR)
C 3. PRESENTS TRIALS OF A VISUAL FIELD CvVCvC N
c AMING " TASK o |
C AND SCORES THEM . S
C L .
+ C SET CLOCK OSCILLATING IN MSEC
C L. - ’ ' : ° 1 L
: CALL CLOCKBI4 -‘,,IND)V"
- C : I o . . L
o PAUSE THE ‘TAPE RECORDER e 'M" : L AT
, CALL DOUT(O "20000 IERR "0)
C - : . ' . ,
" C INTRoDucigpN | ,. = ‘ S
c S - s
CTYPES T L e
. - TYPE =,’ - " Weleome to HERD1 '
©TYPE ST | -
5 - FORMAT (/)
C
[o GET DATE AND VERINY
C « - B
; CALL IDATE(NMON NDAY NYR) S o ; b
" TYPE *,” Please ver1fy today' s date is: ’ .
]TYPEa*}' , : . ,NMON,NDAY, NYR
TYPE *," U= YES. .
CTYPE w0 0 = NO.’ -
| ACCEPT *,IRS . . »
. IF(IRS. NE 1) GO. TO 13
- GO TO 17 - -
13 - TYPE'5 . T
15 TYPE *,”Enter ‘today’ ‘s date:‘dd mon yr (ie 1° .1 . -
_ , - 30680 )" ) . e | !f‘-‘“
. " KACCEPT 14,NDAY,NMON,NYR = o »
14 .- FORMAT . (12 1X, 12 1X,12). 'I ; T e g
T TYPE 16, NMDN NDAY NYR* : I I
16

FORMAT (28H Please verify today s date ,1X, T

2, 1X,12,1X; 12)



CTYPE %0
TYPE x0T

YES.'
NO.Y

94

CDATE:! 12,7 -7, 12,7 - 200

- # ACCEPT = , IRS
é, SIF(IRS NE ) GO TD 15
C GATHER A BUNCH OF INFORMATION
17— ——TYPE5 T
PR “*TYPE *,’ Enter subJect number e
- ACCEPT =, ISUBNO :
' TYPE 5 ' ‘
fTYPE* ’A Please verlfy that subJect number 1
. ' 1 SUBNO - .
N TYPE* o S . l,YES’
TYPE=*,’ . 0=NO" .
g ‘ ACCEPT* IRS ’ . a
. C " IF(IRS NE 1)G0 10 17
o o TYPE 5 : :
A 20 TYPE =, 0 How old is the subJect7'
; . ACCEPT , IAGE - . v
| TYPE 5 : AR ‘
- TYPE=*,’ Please ver1fy that age ig! ,IAGE
- TYPE*.’-, _ Do1=YES'T -
O TYPE=*,” o 0=NO' L .
o o ACCEPT* IRS - ' - ’ I >
¢ B ~IF(IRS NE 1) GO TO 20 T R
T f‘TYPE 5 ' ' :
18 "TYPE. *,’ W1th wh1ch HAND'does the \ subJect wr1te7’ AU
- o " TYPE * . 1 ="RIGHT. A o
: - TYPE = ’*? L -1 z LEFT A
: " ACCEPT = IWRITE -
» R _.IF(IWRITE NE. -1 AND IWRITE NE 1) G TO 18
cC - .
S TYPE 5 . S
; 19 TYPE =* 'What is SubJect”s WRITING POSTURE”
R TYPE. *,;/ - 1 = NORMAL.' -
TYPE *, ’-. ‘ L -J-1 = INVERTED.’
“ACCEPT *, ,1POST e
. '»IF(IPOST NE.-1. AND IPOST NE. 1) GO TO 19
. C ’ .
N PAUSE ’ADVANCE PRINTER TO TOP OF PAGE AND HI
L - T RETURN'
C ;
C'WRPTE THE DATA dUST COLLECTED TO THE LP
C L
o ;H,WRITE(2 25)NMON NDAY ‘NYR - K
—= 125 'FORMAT(// 30X "HERDT - DAY 1~ SCREENING' /;40Xu,“



A}

G )

AWRITE(Z 26) 1SUBNO, IAGE, IWRITE, IPDST

26" FORMAT(//,1X,’ SUBJECT ./

WRITING HAND 12,
1 1X,"POSTURE ' ,12) .

V12, 1X,7AGE ', 12,1,

85

)

15) .
NTRS/5*0/

QUESTIONAIRE’-

.'“TYPE* ' This quest1ona1re is des1gned to. d1s

'-jTYPE* ! you use in perform1ngovar1ous manua]

c .
‘ REWIND 2 .
Cc ' _ ' .
C CALL THE SUBROUTINE WHICH DETERMINES CONDITION
. C. . . » L '
_ CALL TASK
o
- C STOP CLOCK OSCILLATING '
- C
‘j ‘CALL CLOCKB(O...IND)
C | -
' 'STOP
: ~ END
- SUBROUTINE QUEST
C ’
_ 'DIMENSION IBFRS(LO) IRS(
R : DATA NLRS NRRS NBRS NNRS
C . . )
' : TYPE* rat
TYPE=*,' ! ‘
‘”TYPE*,? , _ o o
T~YPE*," ‘ E o 1 .‘ .." .
TYPE=*;! !
cover which hand’
tasKs
: ' TYPE* ret ‘Q-
oo - TYPE*," ./ i
A 'ITYPE* ’Type In answer to

"..TYPE* ! Ente( a 1 iE you
tter with your
“ {RIGHT hand.’-
- TYPE*,' Enter a 2 if you
" - ~tter w1th your
1LEFT ‘hand."’
- TYPE*;' Enter a 3 1f you’
ual]y wel] w1th o
1BOTH hands.’
. TYPE=*,’ Enter a' 4 if you
. w1th the task "
TYPE=,"'.
TYPE*,"" . C T
CTYPE*," Assume that your
cept as 1nd1cated)’

the'fd11owfng questhnsf\

perfdrm the task be

perforﬁ‘the task -be ;i

PerfOrm theviésteq{l-u -

have NO EXPERIENCE |

hahdsfare EMPTY (ex -



PRL I

A

TYPE=*,’ before perform1ng each task "

TYPE=," '/

TYPE=,' If you have any questlons,‘please as
o K the experimenter’

TYPE*,' at this time.’

TYPE=,'"

00 o000 o S

CLEAR

CALL CLEARi )

TYPE*, "

PAUSE ' To continue press RETURN." "

SCREEN

o ) ) : ‘ o v

TYPE*.' . - PART ONE .

CTYPE 111 ‘ S
‘FORMAT (’ W1th wh1ch hand do you e ')

. .TYPE *," 1 .DRAW? "
_.CALL CHOICE o

ACCEPT *,IRS(1)

- i _
‘L'IF(IRS(1) NE 1. AND IRS(1) NE . 2 AND IRS(1) NE '

.3.AND,
. IRS(1) NE 4) GO TO 1 .



_CALL CLEAR

TYPE 111 - | U -
. TYPE *,’  2.WRITE? ' - ‘ Dl ey
CALL CHOICE L Ce . C e Ty
ACCEPT *,IRS(2) | N R
IF(IRS(2].NE. 1.AND. IRS(2) .NE.2. AND. IRS(2) NE R

- ~IRS(2)NE4) GO—TO

1 DEALING) ? ' : S ar;ghw.T;J

1 IRs(3). NE. 4 Go 10 3

1 - IRS(G) NE 4) GO 70 6 L a

.3.AND. | o st

CALL CLEAR’ |

TYPE 111 ‘

TYPE=,'. '3. REMOVE THE TOP CERD FROM A
ECK OF .CARDS (i.e., o

CALL ‘CHOICE SRR S SRS
 ACCEPT *,IRS(3) | PR\
IF(IRS(3):NE.1. AND. IRS(3) NE 2 ANE IRéTS) NE<912-”
_3.AND. - Sl :

- ,_9,.

CALL CLEAR - 4
TYPE 111 - o R
TYPE *,' . 4. USEsQ BOTTLE OPENER? .
CALL CHOICE
. ACCEPT .*,IRS(4).
1F(IRS(4) .NE.1.AND. IRS(4) NE.2. AND. IRS(4) NE -
 .3.AND. | R

1 IRS(4).NE.4) GO 1O 4

~CALL CLEAR L |
TYPE 111 . . . .o o P
“TYPE -+’ © 5. THROW A BASEBALL TO HIT A TARGET?’
~,CALE CHOICE™ 5 | o
ACCEPT *,IRS .
IF(IRS(5) .NE. 1. AND. IRS(5). NE 2. ANU’/hs(S) :
' NE.3.AND. R

1 IRs(S)LNE. 4) GO T0 5

" CALL CLEAR . - |
TYPE- 111 * .

TYPE *,’ - sg-use A HAMMER?

CALL. CHOICE . |

- ACCEPT =*,IRS{6)

IF(IRS{6) .NE. 1. AND IRS(6) . NE- 2‘AND IRS(G) ST
NE.3.AND. , P

" CALL CLEAR . e L
CTYPE 1140 o
. TYPE =+, 7. USE- A TOOTHBRUSH? '



CALL CHOICE -
ACCEPT *, IRS(7) 2
IF(IRSE7). NE, 1. AND IRS(7). NE 2 AND IRS(7)

98 .

10

12

. CALL CHOICE
'ACCEPT *,1RS(8)

NE.3.AND, .
IRS(7) .NE. 4) 60 10 7 L
» CALL CLEAR @ - | |
8 TYPE e
| . TYPE =, 8. USE -A SCREWDRIVER° .

IF(IRS{8).NE.1.AND. IRS(8). NE.2.AND. IRS(S)
NE.3.AND. S
~ IRSIB).NE.4). GO TO 8

eALL CLEAR 7,'-,;_- e
TYPE 111 L e
TYPE *,’ 9. USE AN ERASER.ON-PAPﬁR? =

CALL CHOICE

. ACCEPT =*,IRS(9)

IF(IRS(Q) NE.1.AND. IRS(9) NE. 2 AND IRS(Q)
" NE.3.AND. _
IRS(Q) NE 4) GO TO 9

CALL CLEAR_HC

TYPE -111

CTYPE =, 0. USE’ A TENNIS RACKET’ va7"
‘CALL CHOICE- |
~ “ACCEPT *,IRS(10)

IF(IRS(10) NE. 1.AND. 1RS(10) NE.2.AND. IRS(1
'0).NE.3.AND.
: IRS(10) NE. 4) G0 TO 10

CALL CLEAR S P s

TYPE 111 A S R
O TYPE *,’ - 11.iUSE%SCISSORS?<;P-, b,
~ 'CALL CHOICE I T

- ACCEPT *,IRS(11)

DR
v i L

IF(IRS(11) NE..1. AND IRS(11) NE 2 AND IRS(1 .

E 1) NE.3.AND. * o
| IRS(11) NE 4) GO TO 11
‘”CALL CLEAR - R
TYPE 111"~A

CALL CHOICE

‘ACCEPT. *, IRS(12) oo
U UIF(IRS{12) :NE. 1. AND. IRS(12) NE 2 AND IRS(1

2) NE.3.AND.
IRS(12) NE 4) GO TO 12

CTYPE *,7 12 HOLD A MATCH WHEN STRIKING IT7 . «““‘ |



: o
=\

CALL CLEAR

CTYPE 111
.TYPE =*,’

CALL -CHOICE

N

13, STIR.AfLIQUIﬁ? T

ACCEPT *,IRS(13)
U UIF(IRS{13) .NE. 1:AND.IRS(13) .NE. 2nAND IRS(1

4

OO0 OO

14

15

**ﬁTYPE* '

.‘:(:'vv

99

Which. hand to the follow1ng peOple
in your 1mmed1ate

. 3

3)..NE.. 3. AND.
. IRS(13). NE.4) G0 TO 13
CALL CLEAR . o -
TYPE*,' . 4. ON WHICH SHOULDER DO YOU RES
-~ T A BAT BEFORE e s -
C ISWINGING? ' . e
TYPE*,I{ : o N o
TYPE*," 1 = RIGHT SHOULDER’ |
TYPE*," 2 = LEFT SHOULDER' = _
© TYPEx,' 3 ="EITHER SHOULDER EQUALLY WELL'
CUTYPEX, 4= NO EXPERIENCE WITH.TASK' . .
'ACCERT *, IRS(14) - °
TIF(IRS{14) . NE. 1. AND. IRS(14). NE.2.AND. IRS(1
©4).NE.3.AND: o
IRS(14) NE. 4) GO TO 14
CALL CLEAR O e '
CTYPE#,' . 15. WITHAWHICH,FOOT DO YOU KICK
S BALL? Y o
S TYPER, e .
- TYPEw,’ 1 = RIGHT FOQT' ,
TYPE=*,’ 2°=-LEFT FOOT' ‘
TYPE®,! 3 = EITHER FOOT EQUALLY WELL'
CTYPE®, ! 4 = NO EXPERIENCE WITH TASK
ACCEPT * IRS(15) .
~ IF(IRS{15).NE. f. AND. IRS(15) NE 2 AND 1Rs(1
- 5).NE.3.AND. -
1 “ IRS(15) NE. 4) GO 0 15 ,
;CALL‘CLEAR ._//"*\\\§\ S
oo N
.TYPE*vIIA i k\'\__\
vaYPE*, '-‘H///m:}: P 4
PART TWO.



19

“TYPE*,’ BIOLOGICAL family use to write with?’

TYPE*,"'

TYPE £, * 1. YOUR FATHER ?' ,

TYPE *,'" ‘

TYPE- *,’ 0=DONT KNOW--PLEASE -
TELL EXPERIMENTER' s

: TYPE *, 0 » 1=RIGHT HAND'

s

20, -

- 87

gy

TYPE_*.° - E - 2=LEFT HAND'

ACCEPT = IBFRS(1) B
: IF(IBFRS(1) NE. 0. AND. IBFRS(1) NE 1.AND?Y 18BF

RS(1) NE.2).

w019 S
CALL CLEAR

TYPE *=,' '.,
TYPE *,f . 2. YOUR MOTHER 7'
TYPE *,’

-

L TELL EXPERIMENTER’,

L;TYPE ) L 0=DONT KNOW—-PLEASE
TYPE x, 0 e 1=RIGHT HAND'. |

TYPE-*,' = f . .. - 2=LEFT HAND"

" ACCEPT *, IBFRS(2) o
" IF(IBFRS(2).NE.Q. AND. IBFRS(2) NE. 1. AND IBF-;

'RS(2).NE.2)
. GO TO 20

v

TYPE*’;” : i | ' N

TYPE *.' How many brother 's do you have? (0.

"51,2,3,4,...) "'

'ACCEPT * 'NBSIB

CALL CLEAR

| IF(NBSIB) 67 7,87 4 v

ICNTTNB§IB+2_
NBRO=1

DO 118 1=3, ICNT

‘TYPE *,’ BROTHER NUMBER ’ NBRO"--_L:'7

TYPE =* ”‘

TYPE =, = .0=DONT KNOW--PLEASE'TE - # °

..+ +LL EXPERIMENTER'
TYPE *,” * . 1=RIGHT- HAND" '/

TYPE *.° D=L EFT HAND’' - ,*]fff' ~

ACCEPT *, IBFRS(I) -
‘IF(IBFRS(I) NE.0.AND. IBFRS(I) NE 1
AND. IBFRS(I).NE.2)
GO 0 29~

P

r .

CALL CLEAR- . .. o RS N
TYPE*, " ' . e o ‘ T . SRIREA A




oo

118

77

I

NBRO=NBRO+1
- CALL CLEAR
‘CONTINUE

TYPE * ' How m?ny s1ster"s do you. have7 (0,
1, 2 3,4, ! :

ACCEPT * NSSIB

CALL CLEAR'

> IF(NSSIB) 77,78,79

444 | ~
o TYPE* Thank you for your cooperat\on 1n th

79

22

1500

’ TYPE 444 ,

101

NLNT”NSSIB*NBSIB¥2 T V.
NSIS LI .

DO 78 BSIB+3),NCNT .

TYPE

OTYPE *¢
SR - "TELL EXPERIMENTER’
TYPE *,’  1=RIGHT HAND'

TYPE *,’ 9=LEFT HAND’
ACCEPT *, IBFRS(y)
IF(IBFRS{d).NE.0.AND.IBFRS(U). NE

AND.1BFRS(J).NE.2) - , ,///Q

: GO 70 22
NSIS=NSIS+1 :
CALL CLEAR '

- CONTINUE

TFAM=1" .

NF AM= 2+NBSIB+NSSfB

DO 500 I=1,NFAM ,

IF (IBFRS(1].EQ. 2)1FAM--1 0
CONTINUE L LT

TYPE 444
FORMAT(//////)

is- part of the'

| TYPE*,” experiment. - Would you now p]ease re

: tuhn control’’

“TYPE*J’ of the term1na1 back to the. exper1mev

nter for the'

,,TYPE*"'next part of today”s session. THANK

YOU. "

J= (N .
TYPE *,’ SISTER NUMBER ! NSIS et

* !

*,! 0= DONP KNOW“PLEASE -



' L 102
PAUSE ‘To continue, press RETURN'

CALL CLEAR
C . .
. C SCORE QUESTIONNAIREQ
C - | N
- DO 88 1I=1,15 | | A
| IF(IRS(II).EQ.2) NLRS=NLRS+1 LEFT
& IF(IRS(II).EQ.1) NRRS=NRRS+1" ‘RIGHT
1 IF(IRS(II).EQ.3) NBRS=NBRS+1 . BOTH
IF(IRS(II).EQ.4) NNRS=NNRS+1 " NO EXPERIENCE
8s CONTINUE '~y » .
- 7 NTRS= NRRS- NLRS
C.
C WRITE QUESTIONNAIRE DATA TO THE LP
c - . |
. WRITE(2,201)(1RS(I). =1,15) ,NTRS -
201 FORMAT(//,1X,’ QUESTIONNAIRE RESPONSES ', 151
1,2X,' TOTAL: ' ,12) |
C ,
g WRITE(2,202)1FAM . ° ”
. 202 FORMAT(//, X, FAMILY HANDEDNESS ,12)
- C. _ L
. WRITE(2, 203)IBFRS(1) o
203 ‘,FORMAT(/ 8X,' FATHER: ' ,12) N
c e
.  WRITE(2, 206)IBFRS(2) o
206 FORMAT(/ 8X,’ MOTHER: " ,12)
| IF (NBSIB.GT. O)WRITE(2 204)(IBF&S(I) ‘1=3, ICNT)
204 - FORMAT(/,6X,'BROTHERS: ,1012)
.Cc '
IF(NSSIB GT. O)WRITE 2 205)(IBFRS(I) I= NBSIB+ e
o ~ 3,NCNT) \ , '
205 -FORMAT(/ 7X, SISTERS 1012)
o ‘REWIND 2 |
" |
. C WRITE DATA FOR EXPERIMENTOR
C. ' | BRI
- CTYPE®, QUESTIONNAIRE TOTAL LNTRS
CTYPE*,' '
CTYPE*,’  FAMILY HISTORY: IFAM
. IF(NTRS.GE.13. AND.IFAM.EQ. 1) e
‘1. TYPEx*,' _ Y - ‘ EXPERI .
. MENTER: T |
~ . IF(NTRS. LT 13 OR IFAM NE.T)
1 TYPEx,! AL . EXPERL ¢

‘MENTER -'.-

)



00

O OO0

103 .

RETURN
END

 SUBROUTINE CLEAR

[1=1TTOUR("033) .
I1=1TTOUR(" 133) .
11=1TTOUR("062).

00000 000 .

ododohﬂonhoood o

IT=ITTOURT"112)
RETURN
~ END. ¢

SUBROUTINE CHOICE
THIS IS THE SUBROUTINE WHICH PRODUCES THE DISPLAY
OF RESPONSES 10 C .
MOST OF THE ITEMS ON THE QUESTIONNAIRE " -

CTYPE %,

TYPE*," 1= RIGHT HAND' .~
TYPE=,’ "2 = LEFT HAND'
TYPE=*," 3 '= BOTH HANDS
~ . EQUALLY WELL' - . T
TYPE*," 4_=,N0 EXPERIE |
. UNCE WITH TASK’ b -
TYPE *,"0 ‘
RETURN
END. - -

ﬂ,jE‘. - °H A
SUBROUTINE TASK

THIS IS THE SUBROUTINE WHICH QUERYS THE E FOR THE

NEXT SECTION, AND. .
THEN DIRECTS_PROGRAM CONTROL TO THE APPROPRIATE

" SUBROUTINE

.555:. FORMAT(//) "g -ﬂ: . '°v]“



“TYPE 555

104

TYPE * ' Enter the number of the test you wa
nt to go to :’f o
TYPE =,

TYPE *,' 1 = QUESTIONNAIRE.’
TYPE *,’ "2 = TONE MATCHING.'-

CTYPE =+, 3 = CVCVC NAMING.'
TYPE =*," 4 = STOP.'

ACCEPT * NTEST

- TYPE ‘555

81
"
83

84

O 000000

°1NTEGER_RVFC R o N
CREAL LVFPC T

TYPE'* ! Please verlfy that you want to 9o t
: NTEST

TYPE_* - 1= YES
“TYPE *,' -~ 0 = NO.'

ACCEPT * , IVRS
IF (IVRS.NE.1.0R.IVRS.EQ.0) GO TO 5 .
IF(NTEST.NE.1.AND.NTEST.NE.2: AND NTEST. NE 3,
AND.NTEST. NE 4)
GO 70 5

(NTEST EQ. 1) GO TO 81
(NTEST.EQ.2) GO TO 82
%NTEST .EQ.3) GO TO 83

IF
IF
IF
IF(NTEST.EQ.4). GO TO 84

CCALL QUEST . -y
GO TO 5 .

CALL TONADN

GO T0 5 -

CALL CVCVC Co "
60-T05 -, T o

RETURN 4 = .
e

SUBRDUTINE CVCVC

 DIMENSION ITRAY1(80),1TRAY2(60), ITRGSTM(BO 6 |

), IIRS(GO) IVF(SO)

\



C THIS IS THE SUBROUTINE WHICH PRESENTS TRIALS AND . S
C CORES LVF AND RVF -
C PERFORMANCE ON THE CVCVC NAMING TASK.

+ 105

A

©.C GET SOME INFO . Ao

c .
101 .TYPE* ’CVCVC NAMING TASK'
- TYPE=*,'’
TYPE=*,' How Tany PRACTICE tr1als (normally N
: = 10)? ’

C . o . ' -
ACCEPT*.NPRAC ‘ . _ N
NPRAC=NPRAC+1 . INCREMENT;FDR SCORIN

_ _G.PURPOSES

C,

' TYPE* ' How many TOTAL tr1als INCLUDING PRACTICE"

: TYPE=*,' Normal]y, 1 tray of 60 trials.’

C B

. ACCEPT* NTRIAL

c . < ‘

TYPE* ! Please ver1fy that number of: trlals
o = NTRIAL _ :
TYPE=," ‘ 1= YES’
TYPEx*,' :  0=NO'
, ACCEPT* IVRS S
‘ . IF(IVRS NE. 1) GO TO 101
o _
c - .
C
. C READ IN TARG STIMS AND VF FOR TRAY1 FROM FILE TARG

C ET TXT

C

o CALL ASSIGN(18 ’TARGET TXT’ 10"0LD’f‘NC’)

cC . . ..

Do R AD(18, 15)(ITRAY1(I) 1=1, 60) )
15 . F RMAT(60A1) o
o ‘ o
| DO 17 I=1,NTRIAL ©
- S READ(18,16) (1 TRGSTM(I d) d 1, 6) ,
16 - " FORMAT(B6A1) _ . 5
17 © CONTINUE . & =
.C , . S e
S CALL CLOSE(18)
.C =
~C'ASSIGN VFS 10 TRAY 2
I DO 20 1=1, NTRIAL
“LF(ITRAY1(I).EQ.THL) ITRAY2( [)=1H
L IF(ITRAY1(L).EQ.1HR) JTRAY2(I)=1H )
20 o CONTINUE L \
C g . . '\



25
26

106

TYPE 26 O

',FORMAT(//)
"TYPE *,’ Type in EXPOSURE DURATION 1n\msec

TYPE =*, X Normally, it w1ll be 130 msec.

ACCEPT * , IOPEN :

TYPE % Please verify that exposure durat1o }
n , 10PEN .

TYPE =,’ L 1» YES !

TYPE =, K A .0 = NO.’

ACCEPT * , IVRS

IF(IVRS. EQ 0.0R. IVRS NE. 1) GOTD 25

OO0 O

0. 0. 000 o &

40 -
45

50 -
55 -
80
o - cALL CLEAR

SET UP SCORING ARRAYS

; DO 150 [I=1,NTRIAL ~ ¢

TYPE 26. . \
TYPE 26 A . L

TYPE *,’ Which tray will you be presenting?’
TYPE*',I » ) ) o . N *
TYPE =*,’ . . 1 = TRAY {1’
TYPE =, 2= TRAY 2’

'ACCEPT *, [TRS

IF(ITRS NE. 1 AND.ITRS.NE.2) GOTO 27 -

-

CIF(ITRS.EQ.1) GO TO 40 *,
" IF(ITRS.EQ.2) GO TO 50

DO 45 I=1,NTRIAL
IVF(I)=1TR AY1(I)
CONTINUE

_GO TO 80 °

DO 55.1=1, NTRIAL.:
IVF(1)=ITRAY2(I)
CONTINUE .

CONTINUE

DO TRIALS '

CALL DOUT(O "7, IERR,"7)



IF(II EQ. 1) PAUSE 'PUT ON NEW SLIDE TRA%

) _IF(IIRS(

" TYPE*,’. Did Subject respond correct1y7"
TYPE=* oo

KTYPE*:‘-'- i = YES.'
TYPE®C 0-= NO.’
TYPE=* . 2 = OTHER.’

Q

ACCEPT =*, %R I )

NE. AND.IIRS(II).NE.1.AND.IJR

K TY&E 26,
o, TYPE 26
L) ' C ~ - Y » o
v C # DN : o li '
B ~ “PAUSE ' Press "RETURN"'cr"CENTER';.td‘s
o . = tart trial.’ » s s -
% MTYPE 26" .t a T a
o TYPE 85 e '
85 *FORMAT (6H TRIAL,6X,2HVF, X, 4HSTIM) , .
: ~ TYPE 26 . Loe
- C o
TYPE 95, PIJIVF(II) (ITRGSTM(II dd) ddyv 6);
95 FORMAT(3X 13 7X,A1,8X,6A1) L
C . e
CALL CLOCKB(...IND) . ) WATT .
- 1/2 SEC 28
C1OO IF(ICLOKB().LT. 500) GOTO- 100
: ; IBELL= ITTOUR("OO?) ‘ . RING
L ‘BELL . B :
o . 5 o E
o CALL CLOCKB(,..IND) - . WAIT
1 SEC: ~ :
110 IF(ICLOKB().LT. 1000) GOTO 110,
C . .
: CALL DOUT(0,"4, IERR o) - _ FIXA
TION DOT FOR 2 SEC .- o
! CALL CLOCKB(,,,IND) '
C120 IF(ICLOKB().LT.2000) GOTO 120
o CALL DOUT(0,"6,1ERR, "4) o TARG
© - ET TASK - sl 1DE - S .
o CALL CLOCKB(,,,IND)
c130‘ IF(ICLOKB().LT- IOPEN) GOTOQ .130
- CALL~DOUT(O."2,IERR,"2)- : RESE .
o - T SHUTTERS . o S
C . .
c . .
140 TYPE 26



- S(1

'CALL CLE
-CONTINUE

IBELL=IT
IBELL=IT

I).NE.2)
GOTO 140

'CALL DOUT(0,"100,1ERR,"100)
CALL DOUT(0, "100, IERR, "0)

AR S - CLE

TDUR("OO?)
TOUR("OO?)

AR SCREEN

- 108

<

ocvb"n

'C . SCORE
C )

160

170

C':.' N
. C WRITE
C‘

479

THE DATA

© NL=0

NR=0 .
LVFC=0

~ RVFC=0

DO 160 I

IF(IVF(I

E-CONTINUE

IF(NL.EQ.

C.LVFPC=( |

RVEPC=((

 DIFF= RVF
TYPE ouT . THE DATA TO THE - E

':TYPE 26
TYPE 56

TYPE *,’
TYPE=*, 'f

© TYPE '*,°

USE ONLY TRIALS NPRAC- END

L~
\

NPRAC, NTRGAL -
) .EQ. THL.AND. IIRS|
).EQ.1HR.AND.II S
) .EQ. 1HL)
). EQ.1HR)

).EQ.1)
) EQ.1)

FLOAT(LVFC
FLOAT(RVFC

PC-LVFPC |

e

0.0R.NR. EQ 0) )
))/(FLOA
))/(FLOA

LVFC=LVFC*1
RVFC=RVFC+1
NL=NL+1 "
NR=NR+1

RIGHT VISUAL. FIELD:' ,RVFPC

LEFT VISUALEFIELD'E-LVFPC

TYPE*, .

CTYPEx,'
TYPEx, /! .
' IF(DIFF GE.12.)

CTYPE®, ' .

- TER:
IF(DIFF

;_TYPE* !

TER:.

xskkr RVE - LVF: DIFF

LT 12 )

OUT THE DATA TO THE LP ‘

WRITE(2,
”FORMAT(/

171) o f
// 3OX CVCVC NAMING’)

EXPERPMEN ~

 EXPERIMEN



172

173

174

109
WRITE(2, 172)RVFC NR RVFPC . - '

FORMAT(//,5X,"RVF: ©,12,” OUT OF '-LzyticORR#N!“"

o ECT = ' ,FB. 2)
WRITE(Z 173)LVFC NLLLVFPCL

,FORMAT(/ 5X "LVE: ,12,' 0UT OF ‘12,0 CORR

CECT = 7,F6.2)

WRITE(2, 174)DIFF o :
FORMAT(/ 5X, '****** RVE-LVF SCORE .F6.2).f

175

176 )
T WRITE(2, 177)(IIRS(I) =1, NTRIAL)>

R ' |

. REWIND 2.

:VWRITE(Q 1757 :
f -FORMAT(/// 10X, RAW DATA' )

. END

@

WRITE(2,176) (IVF(1),1=1, NTRIAL)
FORMAT(V 1X,60A1) . )

FDRMAT(/ 1X, 6011)

RETURN



’"DIMENSION FNAME

"COMMON. /SCREEN/1C

. PROGRAM HEARoz
o o
1 15) , 1SE
7 FNAMED (
5 4(9),15
L ), IMOV1(4),
COMMON /PARAM/NSTIM, NPERTRL ,NLET -

(11), INE
ISTIM2( 5
, A

), 1 0( T(
2,3,5), 10
I1BOX(3,5), FNAME TI
R(2),IM IM

i

. O=—<n
Vo e
N~ T-

- BYTE FNAME, FNAME2, FNAME1 FNAME4

. LOGICAL- INFO IBLK

LOGICAL=*1 ICLR IMDV1.IMDV2 NEWLN’ISTIM1 ISTIM2 IBOX -

;‘LOGICAL*1 ISTIM3 _
f-DATA NSTIM, NPERTRL NLET/222 3, 5/

noo.bo_hnodob

000

A oc7d

jCLEAR

TDATA FNAME/’S','N','N', /D' ,*2" TR ,T D7 AT
DATA FNAME2/'H' ,#2f rLs r1i rqf v i ‘T' X 'T""O/,u

DATA FNAME1/’S'.'N"'N' ‘D', 2, CS’,

. . 4 .I_'IDI ,,l.AI ITII "0/“ . -
DATA FNAME4/'T',’B’,' 0’ XA T, 0/
DATA ICLR/'~', 28/ ‘ P
DATA IMOV1/'“' 17,39, 43/
DATA .IMOV2/'~',17,37,42/

"DATA NEWLN/'~',11.8,8,8,8,8/

SET CLOCK OSCILLATING IN MILLISECONDS e T ey
',' CALL CLDCKB(4 _ ..IND) oL L

PAUSE ’THINK RANDOM THOUGHTS AND THEN PUSH RETURN'I-'

NOW SET. up HAZELTINE CHARACTERISTICS
CI=MTATCH(1,1ADR) " 1= SubIJNE OF HZLTNE-

ISET(1)="10000

- ISET(4)=80

I=MTSET(1,ISET)
SCREENS ~ * ﬁ_;' | 1
CI=MTOUT(T,ICLR,2) -

'CALL CLR100

// .
r//

ZERO PAYMENT VARIABLES |
.AERNror-o.o."Fgwg:&;'_"

BUCKS=0,0 . .



-
o ERNBLK=0. o |
C

- .C GATHER A WHOLE BUNCH OF INFORMATION REGARDING THE RUN :
C o

TYPE* : - WELCOMEfTO HEARD'2' '

TYPE %, . B a

’ITRLCNT=1-'”

SUBdECT NUMBER IS AéCEPTED AS TWO
SINGLE-ELEMENT PIECHES OF

CHARACTER DATA SO’THEY CAN BE PLUGGED INTD THE_UUTPUI
FILENAME BRI , _

CTYPE* ’ENTER SUBJECT NUMBER AS A 2 DIGIT NUMBER' '

OOOOOOQ'OQ‘]

10
' ACCEPT 15,15UBT, 1582
15  FORMAT(2A1) —
o TYPE#, !
.20 .~ TYPE 25,ISUBT, 1sUB2
25 FORMAT(’ CONFIRM THAT THIS IS SUBdECT
o NUMBER: ' ,2A1) - |
COTYPER, R -
COTYPE*,’ : ‘u_ S qevES
CTYPE=," R 0=N0'

ACCEPT#*,IANS -
IF(IANS.NE. 1. AND IANS NE 0)- GO TO 20'
IF(IANS.NE.1) GO T0 1o R
e CALL CLR100 = | 4-,._‘»gC. , :
c OPEN THE FILES - S SRR

c R
SR FNAME(2)=ISUB1 v B T SR T S
"FNAME(3)=1SUB2 a, R T
~ OPEN(UNIT=8,NAME= FNAME TYPE NEW’) T e A
~ FNAME1(2)=ISUB1 - R
. FNAME1(3)=ISUB2 - ‘ SR
g 0PEN(UNIT=9 NAME = FNAME1 TYPE~ NEW‘) e

ACCEPT SUBJECT ORDER (FROM‘1 2)

hrﬂwo L

”';73'30~_}" TYPE*"ENTER ORDER FOR THIS SUBJECT’”

CTYPE®,! -
COTYPERY if,.1‘
o TYPE*,' . 2
";ACCEPT 35 IORD

“cveve: EMPHASIS FIRST" ,
“TONE EMPHASIS  FIRST":

L T

T

FR 1 O il



o

_f 35
40

45 .

CFORMAT(AT) - . e
IF(10RD'NE. *1’.AND;10RD.NE;{2ATGO 1030

112

TYPEX, " - '

~ TYPE 45,10RD R
[AFORMAT(' IS THE CORRECT ORDER ' A1;’?’) :
- TYPEx,’ ! o R

CTYPE*,! .- 1=YES'

TYPE*," 0=NO' -

.A CEPT*,IANS . -

(IANS.NE. 1. AND TANS. NE 0) GO TO 40

o 1 (TANS.NE. 1) GO TO 30
j.C L CLR100 .

C CONDITION # IS DETERMINED ’,Ii”-~‘-'

: 'C-

50

"0(70;5 O

69

Ee

55

C TYPE=*," .

oo Q'V_ACCEPT 35 ICO
‘65ﬂ—'r
L UTYPEX, .
CTYPE*,”. . 1= YES"

ACCEPT*, TANS' TR

TYPE#,” WHICH CONDITION 15 NEXT2":
CLUTYPEX,! o
CCTYPE®t g
- TYPE*,' 2
L TYPE®,! . 3.
CTYPE®,' - AL
0
ND

cveve ALONE'

TONES ALONE" .

DUAL -CVCVC' EMPH' - ,

DUAL  ~TONE. EMPH' .~ . - Ll
NO CONDITION --STOP HERE" S

TYPE* A I ' ol &‘.EIO'L_WIfD.'”RJJ‘Q,

TYPE 65,1COND -~ ";}»I?;

FORWAT (' CONFIRM THAT YU WANT CONDITION A1)
TYPE®,’ " 0= NO"-'H

TF(IANS.NE.1. AND IANS NE O)GO 10 60

IF(IANS.NE. 1) GO T0-50 .. o
. IF(ICOND.EQ.’ 0’)GO 0 1000
- CALL CLR100.- | _.__."‘w*‘ -

TO DETERMINE WHICH LIST 15 WANTED »fff’_ffgﬂ;_EfSI;j;j7"'

TYPE*-’WHICH cvcvc LIST DO YOU WANT vljj&IH*_}t° -

a,~«TYPE* Lot -
TYPEXL! 1 =CVCALN- L1STY 7

 STYPE*,’ . -2 =CVCALN: L15T2:;;f’“"

L TYPEx.' " 3 =DUAL - LISTI ‘& .
. TYPEx,’ . 4 =DUAL LlSTZ_: o

COACCEPT 35, ILIST O a T
TYPE 69,1LIST. = . G T e
',FORMAT(' CONFIRM THAT YOU WANT LIST"AII» S el
“:'TYPE*JF'.JK' L Lo Sl ) ihft'II

“i ~ e N



TYPE=*," . 1=YES ' o , S
TYPE=*,' 0=NO '

' ACCEPT* ['ANS

IF(IANS.NE.1.AND. IANS NE O)GO T0 67 -
IF(IANS.NE.1)GO TO 66 " _

- CALL. CLR100 IR | |
'.TYPE* "WHICH TAPE_ARE Yau RUNNING FOR THIS7"'

TYPE=*,’ ",

TYPE*,” .-~ 1=TAPE ONE ’

TYPE*,’ .~ 2=TAPE TWO "

TYPEx,' -~ 3=TAPE ‘THREE'
. TYPE*,’ . 4=TAPE FOUR *

ACCEPT* ITAPE

TTTYPEF, ”“CONFIRM_THAT YOU WANT“TAPE rpre”'

TYPE=, "'’

CTYPE*, ! y=YES  *

oo

TO RE

00 00000600000000000000 0607»

TYPE=,’ .~ 0=NO 1'[

.VACCEPT* IANS - .
- "TF(IANS.NE. 1)GO TO 71 {éi

,CALL CLR100‘”T

'i’FNAME2(5)'ILIST . X L
© OPEN(UNIT=11,NAME= FNAME2 TYPE- 0LD’)="

CALL -CLR'00 ' | - A
«g STIMS FROM ILIST INTO AN ARRAY SRR T
IF(ILIST EQ s OR ILIST. EQ 2')GO TO 12 N SRR



c - | ‘
C (1). DUAL STIMULI-LISTS.
‘ DO 8.1=1,144
o READ (11, 7)(ISTIM1(1 J), =1 NLET{
7 " EORMAT(5A1) - :
.- 8 CONTINUE : )
. goT1013 - - T
i2 "~ CONTINUE o L v
(2). CVCALN STIM LiSTs. | .

DO .11 1=1,72 -

SRRET

Fe)

— READ(11 7)(ISTIM3(I d) PRV A s NLET‘
LR CONTINUE o ‘

'odond_

o000 -

13 CONTINUE e
CALL CLOSE(11)
TO OPEN FILE WITH, BOX FOR TONALN TRIALS AND 10
ENTER- THE . BOX INTO AN ARRAY IBOX{I,J]. R
OPEN(UNIT= 13 NAME = FNAME4, TYPE:= OLD’T
| DO 500 1=1,3 -
 READ(13, 505) (1BOX(I,u),Jd=1,5)
505 ~  TFORMAT(5A1) -

5000 7 CUNTINUE | L .

.. - CALL CLOSE(13) Lo
C."""'"_"”"‘."“'T_ """""""""""""""""
C. Y
C FIGURE ouT. EMPHASIS A - \

C . RN - -
 IF(ICOND.EQ. '1' OR\¥€OND EQ *2) TEMPH='0’
“IF{ICOND.EQ.’3") .- IEMPH=' Y/
“IF(ICDND EQ.'4') - © - IEMPH=!2’
70 TYPE* ’WHICH BLOCK 1S no BE RUN-?(
: . . TYPE* II : .
CTYPE=,' 1= cvcvc ALN -_EMPH 1
;TYPE*;' -.2=TONE ALN -~ EMPH 1’
VITYPE*,’ - '3=DUAL - EMPH 1"

TYPE*," .. T e

TYPEx, "ﬁﬁ?cvcvc ALN - EMPH 2' .
“TYPE#,” .5=TONE ~ALN - EMPH 2' -
TYPE*.”  6=DUAL CUEMPH 20

b ;3 ACCEPT 35 IBLK :'(.7

ALONE
CVCVC -

.TONES



72

CTYPEx*,'!

TYPE 72 IBLK

CTYPEx,'’
TYPE*," . 1=YES"
TYPEx,”  0=NO’
TYPE*,’ !

ACCEPT*, IANS
IF (IANS . NE.1.AND.IANS.NE.0)GO TO 70
IF(IANS.NE.1)GO TO 700 .

CALL CL%100 :

c ;
C DETEhMINE # OF TRIALS FOR THE PRESENT BLOCK

TFORMAT(' CONF IRM- THAT YOU WANT BLOCK' , A1)

C
IF(ICOND“EQ_*W‘)NTRIALS 24
IF(ICOND.EQ.’2' )NTRIALS=48
IF(ICOND.EQ.’ 3" JNTRIALS=48

| IF(ICOND.EQ." 4’ INTRIALS=48
c |
80 TYPE®,"
D TYPEX,’ YOU WANT TO RUN’ ,NTRIALS,’
. . TRIALS FOR THIS BLDCK7’
,TYPE*,’,aW
. TYPE*,’ . 1=YES'.
TYPEX,’ . 0=NO'
CTYPEX, | |
" ACCEPT*,IANS .
IF(IANS.NE.1.AND.IANS.NE.0)GO TO 8G
IF(IANS.NE. 1) TYPE=, HOW MANY TRIALS FOR
| . THIS BLOCK?'
,IF(IANS.NE;1)ACCEPT* NTRIALS
‘CALL CLR100 - |
- C
: IEARED
- IF(1COND.EQ. '1’)GO TO 86
c
- 85 TYPE*,” WHICH EAR 1s THE CORD ON9’
 TYPE*,’ ! S
TYPE*** 0=LEFT EAR' - -
TYPEx,’ ' 1=RIGHT EAR’
TYPE*," ™ e
ACCEPT#, TEAR - S
TF (IEAR.NE.1.AND. IEAR.NE. O)GO T0 85
‘IF(1EAR.EQ.Q)IEER="0"
 IF(IEAR.EQ. 1)IEER-’1'
| - CALL CLR100" - B
e ,
82 TYPE=,” DO YOU WANT THIS BLOCK WITH EAR’

TYPE*,"t

TEAR



o TYPE®,'-  _1=YES . '
© TYPE*,' . 0=NO '

116,

ACCEPT*, IANS
IF (IANS.NE .0, AND. IANS . NE.1)GO0 T0 82
IF (IANS.NE. 1)G0 TO 85

¢ CALL CLR100-"

- C
¢ - , |
86 TYPE* ’WHICH SET OF TRIALS FOR THIS CONDITIDN7'\.._
TYPE=,'
CTYPE*,' 1-SET 1 (01 T0j20) (cveve ALONE1)’ 3
N TYPE#.’ 2=SET 2: (21 .T0. 40) (TONALN1 EAR-?)'.
- TYPE*, : (41 "TO 60) (TONALN1 EAR 2?)’
-~ TYPE*,' ~ . 3=SET-3: (61 T0 80) (DUAL1 EAR ?)' -
~ TYPE*,’ ¢ (81 70 100) (DUALT EAR 7?)'
-~ TYPE=,'! o e A
. TYPE*.,",‘ ------ . ---"-f-"'*,'-'*""""‘_"'."_‘"""ﬁ""
TYPE=*,"' _ S o z
TYPE*," ~ 4=SET 4: (101 TO 120) (CVCVC ALONEZ)'
CTYPEx.'  5=SET 5: (121 TO 140) (TONALN2 EAR ?)’
CTYPE®," 1 {141 TO 160) (TONALN2 EAR ?)’
"TYPE*,’  6=SET 6: (161 TO 180) (DUAL2 EAR ?)'1
TYPE=*,! o+ (181.70 200),(DUAL2 EAR ?2)
TYPE* b ) . [ o
| . ACCEPT=,ITSET . &
- ) IF(ITSET LT.1 .OR. ITSET GT 6)GD TO 86
C - : 1
78 TYPE*,’ DO YDU WANT SET’ ITSETv ‘.;.
S CTYPE=,"’ . R
SR TYPE*".'j 1—YES’ ,
Co o ACCEPT* IANS ' ‘
o ~IF(IANS.NE- 1. AND IANS NE o)Go TO 78
.. IF(IANS.NE. 1)GO TO 86 -
S f}CALL CLR1OO » .
. C, "i , o
C SET VALUES OF INFO (TO BE PASSED)
c .
u 87 _ CONTINUE i .
C a-.‘_ T
INFO(2)=15UB1
NFO(3)=15UB2
INFO(4)="0"
INFO{5)=I0RD - <
INFO(6)="C""
INFO(7)=1COND-
INFO(8)='B" "~



mmzmr .
= -
T
T

-

NI T T T [
—_ S~~~
m
- m
x

c .. ' B .
C.ZERO VARIABLES FOR PERCENT CORRECT.
. PCORL=0.0 -
PCORR=0.0
- HITL=0.0
- HITR=0. O
MISSL=0 -

~MISSR=0—
CRL=0.0 - -~ .. e
‘CRR=0.0. .~ = | -
FAL=0.0 r e
FAR=0.0 Ok R
NRECL=0 &7 ¢ o
" NRECR=0 e o
NRECML=0 -
NRECMR =0
.~ NRECCL=Q - -
"~ NRECCR=0
NRECFL=0- . =
- NRECFR=0 . ™"
CNRECFA=Q .. =
- NRECCR=0- - .~ .=
CNTREC=0 . - . 0
| NTON=0 Lk e
o SIToN=0 .y
. C- - |

- GET THE CVCVC S, READY IF- NECESSARY; _ o
; ~IF(ICOND.EQ.’2')GD 70 105
.C . -~ __uﬁgv .
P ITRLCNT 1 g ' S
: o CIF(ILIST.EQ. ’1”OR ILIST EQ 2 )GO TO 99 T
C.(1). DUAL TASK STIMS. . ‘
<% D0 90.I=1, 48 '
DO 89 -J=1,NPERTRL
| DO 88 ‘- 1,NLET
L T ISTIMZ(I J; K)’ISTIM1(ITRLCNT K)
88 .  CONTINUE
77+ ITRLCNT= ITRLCNT+1
89 " CONTINUE §
~..90 . - CONTINUE R
. GD-TO 105 - -



LT R 118

C (2). CVCALN: TASK STIMS.
- DO 104 I1=1,24 -
/ - D0.103"y= 1 NF’ERTRL
o " DO102 K=1,NLET
ISTIM2(I d K)'ISTIMB(ITRLCNT K)

102 . CONTINUE
~  “ITRLCNT= ITRLCNT+1
103 CONTINUE .
104 . CONTINUE
C k‘ . . - .
c .-
105  CONTINUE - -
C- i
C
N DO 120 ITRL 1 NTRIALS -
¢ - :
~ IF{ICOND.EQ. 1) GO TO 91
| - FF(ICOND.EQ.’2') GO TO 100
o “IF(ICOND.EQ.’ 3’ .OR.ICOND.EQ."4') GO TO 110
C

91 . - CALL H2CVC (INFO, ITRL ‘1STIM2,NREC, ITSET NTREC)
S TCALL H2PAY(ICOND IEMPH, ITRL,NREC,
| - 'LTON, ERNTOT ERNBLK)

- GO 10 120" |
100 - CALL H2TONE(INFO ITRL IEAR ITSET
Ce -+ HITL,HITR, MISSL, MISSR,
1 CRL CRR, FAL: FAR, 1TON, 1BOX, ITAPE)
o CALL H2PAY(ICOND TEMPH, ITRL, NREC '
-~ 'ITON, ERNTOT ERNBLK)
o _Qeo TO 120 - ) |
§10 0 CALL HZDUA(INFO ITRL NREC CORL CORR NRECL
. o R NRECR, NRECML, NRECMR,
R p, . NRECCR. TEAR,ITSET, ISTIM2 NTON
S ITON; NRECCL , NRECFR '
2 T NRECFL HITL, HITR, MISSL MISSR CRL,
SRR - ~©"CRR,FAL,FAR, ITAPE) SR
o CALL H2PAY(ICOND IEMPH ITRL NREC ITON ERNTOT L
120 . CONTINUE AETPIE
" C_'_ _______________________________________________________

",- fWRiTE(9{400)( NFO(d) gstaa)
480: . FORMAT(2X,14A1) . .- R



118 -

1F (ICOND.EQ.’ 2" )GO TO 132
~ . IF(ICOND.EQu’1’)GO'T0 140
co-
C _________________________________________________________

C THE.FOLLOWING CALCULATIONS ARE FOR THE DUAL CONDITIONS
C

CORR=CORR/20.%100 |

CORL=CORL/20.*100 B
PERALL=(CORR+CORL) /2" I

TYPE*,’  CORRECT RIGHT EAR:’ ,CORR *- .

TYPE=,' CORRECT LEFT EARY ' ,CORL.

310 .FoRMAT(/)

oo oo .

-"WRITE(Q 110) a L |
" WRITE(9, 121)IEMPH ITSET . S
21 - FORMAT(2X,’DUAL TASK RESULTS: EMPHASIS 3
. NUMBER' , 1X, A1, -

1 sET 12y,
:‘ C;_-;_5;;_£J__-;;-_,-;;,,;;;;;;;Q;;l;;”‘o
" C LEFT EAR TARGET: - L e

S WRITE(Q 419) | o
413 FORMAT(2X,"LEFT. EAR TARGET DATA - LOAD DATA )

SR  WRITE(9 420)HITL MISSL CRL FAL CORL o :
. 420ff‘.FORMAT(2X HITL"4X MISSL’ 4X "COR- REdL’

- - 4X, "FAL',4X,
A ’PER CORL"/ 2X F3 0 5X 13, 7X F3 0 6X
R ‘:_ 7x F6 2) v
S "WRTTEKQ 440)NRECL NRECML NRECCL NRECFL
440 ;’»FORMAT( x,1 g

3 5X 13 7X I3ﬂ6X 13)

. C RIGHT EAR TARGET

SR 1*19WR1TE(9 125) ;," | R S
125 J_;FORMAT(2X 'RIGHT EAR TARGET DATA - 'LOAD . DATA')

"UWRITE(S, 430)HITR MISSR CRR, FAR CORR

- ffl430ﬂ’.'FoRMAT(2x HITR' ,4X, MISSR‘ 4X," COR-REUR" , 4x*

L CUEAR’., 84X,
IR ’PER CORR' , 2 2X,F3.0,5%,13, 7%, F3. o sx
,--,;rgrwﬂ,. | , F3.0,7X,F6.2). R
| i WRITE(Q 440)NRECR NRECMR NRECCR NRECFR 11 L
TG e - e
o C _____ ‘_.___' _______________________________
- C EARNINGS



120

C. ' A
R WRITE(Q 444)IEMPH ERNBLK Cod Co
. 444 FORMAT(2X,’TOTAL EARNINGS AT END OF DUAL TAS
S 'K EMPHASIS ', :
1 A1,” -ARE' ,FB.3)
¢
C

"WRITE(Q 129)IEMPH ERNTOT ‘ _ .
129 FORMAT(QX “TOTAL EARNINGS THUS FAR' VIX, AT,

: 1 ARE' F8.3) -
c L ‘
S .. GO TO 150"
C
'C"""‘“‘"""""""""'“""‘""""""""’“""-‘“‘ ______________
£ B \
132 CONTINUE 1
- C L S
G . v
- C THE FOLLOWING IS FOR THE TONE ALONE CONDITIONS
-C FIRST THE LEFT EAR. TONALN CONDITION .
C .
T | |
A “_,WRITE(Q 560)ITSET : R
. 560 _FORMAT(QX ’RESULTS FOR TONALN SET 1,12)
cor | e
y ,WRLTE(Q 410)
-':._:,. C ‘U.

""WRITE(g 190) - N o
190" ‘FORMAT(2X ’RESULTS FOR LEFT EAR’)' ;

_Ii”pCORLé(HITLfCRL)/20*1oov7" |

WRITE(S, 133)HITL MISSL CRL, FAL PCORL -
133 FORMAT(2X HIT',5X,’MISS’ 5X," COR- REd' 5x “F,
- “A",5X,'PER COR*,/, .

fff‘i“ 2%,F3.0,5X, I3, 7X, 53 0, sx F3.0, 7x F8. 3I :
i R o
C FOR RIGHT EAR TONALN CONDITION
| ,:9.199 PCDRR (HITR+CRR)/20*100 o
"f3;f1"_ | WRITE(Q 410) N



451

WRITE(9,451)

VFORMAT(ZX "RESULTS FOR RIGHT EAR’)

121

C PROGRAM CO&TROL IS NOY SENT BACK UP TD VHERE CONDI

" C'TION # IS

‘- .. C'.».

C
' WRITE(Q 210)H1TR MISSR CRR FAR PCORR .
210 FORMAT(2X HIT', 5x MISS' 5X COR REd’ 5X !
. : ‘A’ L, 5X, 'PER COR’ /,
\ 2X,F3.0,5X,13, 7X F3 0 sx F3 0,7X,F8. 3)
C .
o WRITE(Q 410)
c . | | |
) ,-.WRITE(Q 215)ERNBLK o
215 FORMAT(ZX BLOCK EARNINGS AT END- OF TONE ALO .
: . NE ', F8. 3)
.-C~
- C '
3 WRITE(Q 410)
C.
' - WRITEL9, 220)ERNTOT | o
‘ 220‘--FORMAT(2X ‘TOTAL EARNINGS THUS FAR ARE d ,F8.3)
c - o oo
- C o s o | o
. 60 TO 50 @, . Do
oo Jenm e
.'C-—'-."\"'""‘i"“'."""‘.‘“‘"'-"‘,","'“-’- """ ST T Sl :
. 140 “CONTINUE P LT
‘~C ________________ U U P U S
- C THE FOLLOWING IS FOR THE CVCVC CONDITION ALONE
C ,
o wRITE(Q 123)ITSET '
123 FORMAT 2X // RESULTS FOR CVCVC ALONE SET . 12)
C. . o 4 .
c . RS o .
R WRITE(9 141)NTREC S0 ’ L
"T“141':"FORMAT(2X ' THE NUMBER OF CVCVC RECALLED’ 13)
SCo _ _ o
R yWRITE(Q 565)ERNBLK ' ’ '
5655.~.F0RMAT(2X ‘BLOCK EARNINGS FOR cvcvc ALONE AR.
o : B F8. 3) . '
. C ' : _ _
.o WRITE(9, 142)ERNTOT o .
- 142 '.FORMAT(2X *THE TOTAL EARNINGS AT END OF cvc e
e b ALONE’ 1X,F8.3) - - SRR
c. \ e , ‘ _ o
0--- ________ '..___'..-,_'_.‘.-_- ..'____-‘_-"_,.v...-___-__"_-_‘..'b ______ : -__-.‘_.._."
C:

C. DETERMINED‘TO SEE 1F. ANOTHER CONDITION SHDULD BE RUN B



.‘C

150

cirj‘cm

. C MAKE

CONTINUE .

| Go,To_so‘

URE THAT THE E HASN'T BOO BOO-ED OR CHANGEDn

C HIS/HER MIND

1000

TYPE®,’ "
 TYPE,’ARE: YOU SURE You WANT TO STOP°'

TYPE=," ° .

TYPE*,’ 1=YEs"

TYPE=,". O=NOf

_TYPEx,' '~

122

-~ ACCEPT*, IANS

c .
C WRITE
- C 4

© C WRITE

. WRITE(S, 135) o 'ﬁ,.‘ . ‘_;T‘~
135 I S

” CALL CLOSE(B)

o ocSO o

S0 ooooo .

IF(IANS.NE. 1. AND IANS NE O)GO TO 1000

IF (IANS. EQ 0) GO TO 50-
ouT TOTAL EARNINGS
TYPE * ". R '

. Y “
TYPE=*, ‘THE TOTAL EARNINGS FOR THIS EXP WERE .-

LERNTOT

CTYPEX,’

BUCKS= ERNTOT

TYPE®,’ THE SUBJECT EARNED ’ ,BUCKS,’ FOR THIS. ..

EXPERIMENT"
A SENTINAL ”

FORMAT( 999999999999999’ SOXT

UNPAUSE RECORDER j-ﬁf'f«""l.f e

-4

o CALL DOUT(O "20000 IERR "0)

.J'STOP”.ﬁ
:‘END.

o

MSUBROUTINE CLR100

. 1=ITTOUR("033).
--_:.I_ITTQUR("133)

. > .



0000

I=ITTOUR(*062) = ..

o123
I=ITTOUR(" 112) -

RETURN

END

SUBROUTINE H2TONE(INFD ITRL, IEAR,
wo ITSET HITL HITR
MISSL MISSR CRL CRR,FAL, FAR IﬂON IBOX ITAPE)

bIMENSIQN INFO(15) , ISTIM1(10) 1DIGIT(10),

EobOOQOhh

ICOR(192), 1BOX(3,5)

.E,COMMON/SCREEN/ICLR(Z) IMOV1(4) IMOV2(4) NEWLN(4)

N o s W N

CLEAR SCREEN

T0 CHECK 1F MUST CHANGE EARS
;;IF(ITRL NE.25)G0 10 4

~ LOGICAL INFO = - o
LOGICAL=*1 'ICLR, IMOV1 IMGV2, NEWLN,I1BOX S .A.E

DATA NSTIM, IBELL/S 007/ .
DATA ICOR/O 1, 1 0, 0 0,1,0,1, 1.0,1,0,J,0,0,lf

70,1,1,0,1,0,1,0,0, o
1,0, 1,0,0,1, 0,0,1,0,

1, o 1,0,0,1, 0,0, 1 o'_
1,0, 0,1,0,1, 1,1,0,1,

1,0, o 1,0,1, 1,0,1,7
1,0,1,0,0,1, 1,o,o,oj' |
11.0,1,0, 0.1, m,o;ojo,ffﬂ

.aQAOOCOO+Q46o;o
QOOOOOOanavod

»—~CLac:cr-caj*C>a;3-ac>cn:

II MTOUT(1 ICLR 2)

IF(IEAR.EQ.0) ICHGE=1

-~ IF(IEAR.EQ.1)ICHGE=0
* . "IEAR=ICHGE -

TYPE*, ’TELL SUBdECT 0 REVERSE THE HEADPHDNES'VR'E'

S TYPE* e

COTYPER, |

o TYPE=*, ’HAS THE SUBdECT REVERSED THE HEADPHONES e
~ TYPE* LER



CoOTYPER,  =YES -
TYPE®," 0=NO ‘.

ACCEPT*, IANS e

1IF(IANS NE.1.AND. IANS NE. O)GO 10 3
IF(IANS NE. 1)GD T0 2 S

4 NTRIAL ITRL S R
IF(ITSET EQ. 5)NTRIAL ITRL+12O o

IE(ITRL.LE.4.0R. ITRL.GE.25.AND. ITRL.LE. 28)GO 05

IF(ITRL.LE.25)NTRIAL=NTRIAL-4
%F(ITRL .GT. 25)NTRIAL NTRIAL 8
JMP=1 ’ .

5. TYPE* "TRIAL NUMBER’ NTRIAL

PAUSE ’PUSH RETURN -TO START TRIAL"
CALL CLR100 ‘ ,

000 .

'START RECORDER .

o CALL CLOCKB(...IND) ‘ BT
6. CALL DOUT(0,"20000, IERR‘"O) S
) CIF(ICLOKB().LT. 20)GO T0 6 -
.7+ - CALL DOUT(O,"20000,IERR, "20000)

B IF(ICLOKB() LT 40)GO 07 .

9 ',i IF (ICLDKB() LE SOO)GO 10 9
WAIT FOR WARNING TONE o

;otio 213

TYPE=*, "WARNING TONE’

0o

DO 111151.3 *~¢“:‘_.’ S
' - .TYPE 13, (IBOX(1,d),u=1,5) -
13- FORMAT(SAT) " ﬁ-,z,-
11 GONTINUE - .

0 C CLEAR SCREEN AND MOVE CURSOR 10 CENTER

4 I11= MTDUT(1 ICLR 2)
: 11 MTOUT(1 IMDV1 4)
ZERO CLOCK AND WAIT 500 MSECS

 CALL cLOCKBI,,.1ND)
20 ¢ IF(ICLOKB() L¢500)60 TO 20

40" IF(IDINP(O," 100000, 1ERR INPUI) EQ 0) GO T0 10NQE; S



¢ CLEAR SCREEN AND PRESENT BOX.

125

C e~ e o . . e T,
II MTOUT(1 ICLR, 2) D '

. CALL H2TBOX(IBOX)

C

-C WAIT 2500 MSEC AND THEN CLEAR. SCREEN

. cC ' ' _ 'w"*'nﬂffﬂ,_
C STOP RECORDER * .. . R I R
- o IR PR

‘oc’i‘o’” o

_odoffﬂ

-

'hoo[ooh

_~d¢oog’

c
. CALL CLOCKB(,,,IND) .
*."25  IF(ICLOKB().LE.2500)G0 TO 25
Coo 1= MTOUT(1 IClR,2)
C
" C.
C DETECT BOTH TONE PAIRS S R
¢ i |
C.a0 ¢t IF(IDINP(O "100000, IERR, INPUT) £q. 0) 60 10 40
50" . IF(IDINP(0."100000" IERR, INPUT).NE.O) 6O TO'50°  *.
N  TYPE*,' TONE 1 OFFSET’ i | S
c -

“60 SIF(IDINP(O 100000 1ERR, INPAT) . EQ. 0) 60.10 So"*ﬂ
70 IF(IDINP(0," 100000, IERR, INP8T) :NE.O) GO TO 70
T TveEs,”Tofe 2 OFFSET"' ~ R

. 'p’CALL CLOCKB(,.,IND) ‘
71 CALL DOUT(0,*20000, LERR, "0) -

% IF(ICLOKB().LT.20)G0 10 71"
72. - CALL DOUT(0,"20000, IERR, "20000)

. IF{ICLOKB(). L1. 40)60 T0 72, -

CWAIT FOR MUSIC RESPONSE ifﬁ E'
. CALL DOUT(0," 100060, 1ERR,"0) ,
S CALL DOUT{(D,™100000, IERR, “100000) S T
80 ' IF{IDINP(O, 17, IERR;, INPUT) .EQ.0) ) TO 80‘,.j 3
'RRESENT FIXATION DoT AFTER MUSIC RESPONSE_-g”E 4
RO L MTOUT(1 IMOV1 4 i?v'?;j,l RN T
IF IS A PRACTICE SET WANT 10> SKIP SCORING PR
IF(IdMP EQ. O)GO TD 200
SCORE RESPONSE ;,"' o

IF(INPUT EQ.2. DR INPUT., EQ 4) IRESP Tf7f‘YESg~V“,' L
IF(INPUT EQ 1.0R, INPUT, EQ 8) IRESP= 015 No; _',Eg:f -

10 MATCH THE RESPONSE (YES O/NO 1) TO DATA ARRAY
ICOR AND IEAR ' e o



NOTE THE KEY 1s ASLFDLLOWS
_ITRLR=00 1S.A HIT  LEFT EAR. |
ITRLR=02 'IS. A MISS LEFT EAR - . - .
ITRLR04 IS A CR “LEFT'EAR =
- LTRLR=07 IS A FA. - LEFT EAR
~ - ITRLR=10 IS A°HIT  RIGHT EAR -
~+  1TRLR=12°'1S.A MISS RIGHT EAR
© " " ITRLR=14 IS A CR  RIGHT EAR -
(ITRLR=17"1S A FA. RIGHT EAR

U IFAKERITRL .. -
COOITRLR=25 L o
© IF(ITAPE.£Q.2) ITRL=1TRL+48

,ooohodOOGOd'“
7>>>>>>>>
N
>

T IF(1TAPE.EQ.3)ITRL=ITRL*96
< IF(IJAPE.EQ.4)ITRL= ITRL+144

N o
o (1) FIRST THE YES RESPONSES GIVING ONE OF TWO HITS
€ R

IF(IRESP- .EQ. 0)GO TO 100-- "
IF(IRESP _EQ. ICOR(ITRL).AND.IEAR. £q. O)ITRLR 0
F(IRESP .EQ. ICOR(ITRL).AND.IEAR.EQ.1)ITRLR= 10
F(ITRLR.EQ.O)JHITL=HITL+T . -~ i
0 UIF(ITRLR.EQ.10)HITR=HITR+1 e T

~ IF(ITRLR.NE- 25)GO TO 110 B R

‘ .

99 GOTQ 105

S0 cONTINUE

Cc
C FOR THE "NO" RESPONSES HAVE MISSES AND CR'S

WC .
' ICOR(ITRL) EQ 1 AND IEAR EQ O)ITRLR 2
ICOR(ITRL).EQ.1.AND.1EAR.EQ. 1)ITRLR 12
ITRLR.EQ. 2)MISSL MISSL+1 - . e
ITRLR.EQ. 12)MISSR MISSR+1

100 IF(
CIEC
LIE( _
TF R
‘ ﬁjIF}ICOR(ITRL) .EQ:0.AND.]EAR.EQ. O)ITRLR 4
IF
IF(
IF(
GO

ITRLR.EQ. 4YCRL= CRL+1 a~<
ITRLR.EQ. 14)CRR CRR+1
TO 110 i :

105 CONTINUE E;yfiﬁﬂf~*h.z%., ST
TO CDMPUTE THE FA’SA'. | |
f,,IF(IEAR EQ. O)ITRLR 7.0 A:’

"1F (IEAR.EQ. 1)1TRL§-17 B

 CTF(ITRLR.EQ.7)FAL=FAL+1. .I-g;:ciff;.vs"~
~ IF(ITRLR. EQ. 17)FAR FAR+1 R

dho'odﬁﬁ;‘Aﬁﬁ

. TTONz0 . ST e
"”-IF(ITRLR EQ o OR ITRLR EQ 4)1T0N -

ICOR(ITRL) /£Q.0. AND. TEAR.EQ. 1) ITRLR= 14 ff(,;:,..g

“fﬁﬁﬁﬁ,g*wmgow



IF(ITRLR EQ 10 OR ITRLR EO 14)ITON 1
ITRL IFAKE )

‘."C TO WRITE THE RESPONSE TO THE FILE

”7__ ' WRITE(B 90)(INFO(J) d 1, 14) NTRIAL IRESP ITRLR
190 FORMAF(14A1 3X T, 13 3X ’RESP’ T1,3X SCDRE’ 12)

"ACf-* """"""""""" mm e m e = -ff-*f‘-f ------- e
: f200 CDNTINUE *f . .":~;'31'T/7” R f&i a'g»~ S
C WISH TO REMOVE FIXATION DDT FROM SCREEN AFTER 2 SEC |

— AL CLDCKB(,,,IND) >{‘.:_
250 - IF(ICLOKB().LE. 2000)G0 TO 250
”U.”:‘CALL CLR100 _ ‘

; ‘_“RETURN
e

0000,

SUBROUTINE H2CVC(INFO ITRL, ISTIM2 NREC
BT R ITSET, ISET, ;*- .
a1 '“;‘*;“*~,‘:,,r-.,f-;, NTREC)

. DIMENSION INFO(15), ISTIM2(72 5) '
W'”n_VCOMMDN/SCREEN/ICLR(Z) IMOV1(4) IMOV2(4) NEWLN(7)
R ISTR1(41) ISTR2(40) :

v COMMON /PARAM/NSTIM NPERTRL NLET s

" LOGICAL -INFO . -
oL LDATA IBELL/“OO?/
LG

""C SCREEN Is CLEARED

' II MTOUT(1

J

ICLR 2)

i
.0:{
o

: TYPE 5 o L S , B
5 FORMAT(//) ' _aﬁjjz;~
PAUSE 'TD INITIATE TRIAL PRESS RETURN’“

© L0GICAL*1 ICLR, IMOV1 IMOV2 NEWLN ISTR1 15TR2;¢$TIM2'{;*5}

7;>£f; IF(ITRL GE 1;ANp;iTRL,LE;4)isET;50u.';4;;LL*’T
NTRE=ITRL

b IF(ISET NE 50)NTRL ITRL 4 -PﬁTffiT S e



. ICvVe=ITRL -
‘IF(ITSET NE 1)NTRL NTRL+100

: "‘CALL CLR100 R o
: TYPE*,’ THE STIMS FOR - TRIAL' [NTRL, " ARE:"
TYPEx,' | : S

j'128‘

TYPE*,! . |
. ACCEPT*,NREC SR
vASIF(NREC GT.. 3) 60, T0 65 T

.C ‘ '
: A DO 20 J=1,NPERTRL"
. .. TYPE 15, (15T1M2(19NC d K) K=1, NLET)
15 . . - FORMAT(35X,5A1) . e _ |
20 - CONTINUE '
" C CLOCK 1S. ZEROED AND BELL 1s RUNG AFTER 1/2 SECOND _
» C _,“ . o ) [N .
P CALL CLOCKB(.,.IND) . L
~~30. IF (ICLOKB().LT.500) Go TO 30
B ‘~-11 =MTOUT (1, 1BELL;, 1) o
Cc
C. MOVE THE CURSOR 170 THE CENTER
o ,'fII MTOUT(1 IMOV1 4) "
. C CLOCK" 15 ZEROED ONCE AGAIN TO COMMENCE TIMING
SC _ -
. , "E.CALL CLOCKB(.,.IND)
. C. . - 4
C o ’
—_— «qFLAG1 0
... IFLAG2=0 . - S
.40 ;‘IF(ICLOKB() LT, 500) ‘GO TO 40 .
_g‘ffi " CALL HZDISP(IFLAG1 ISTIM2 ITRL) ’
50 *IF(ICLOKB() LT. 3000) GO TO 50 '
o CALL H2CLR(IFLAGZ) ,
c T S
-,}pso. - IF(ICLOKB() LE. 9000) GO TO 60 \ :
SCo
'fC,SIGNAL 10 SUBdECT THE END - OF THE TRIAL WITH ONE BEEP :
TCWAND A FIXATION DOT IS GIVEN R
C
I T1= MTOUT(1 TBELL, 1)
S 11 MTOUT(1 IMOV1 4). ) _ ‘
C ' |
;.C:NOW THE NUMBER OF RECALLED WORDS 1S . OBTAINED FROM THE E
- C :

,65;"5TYPE*"HOW MANY. CVCVCS DID THE SUBdECT RECALL7’“' -



TYPE*,'"
TYPE=,'
TYPE=*,'
ACCEPT*
IF (IANS.
- IF(TANS.

!

1=YES’
0=NO'
IANS
NE.1.AND.IANS.NE.O) GO TO 65
NE.1) GO TO 65

CALL CLR100 -

 NTREC=NTREC+NREC

10

IT=MTOUT (1 TCCR2)™

o 129
TYPE*,' THE. suschr RECALLED' ,NREC,’ CVCVCS. . TRUE?’

DATA TO-FILES

EQ.S0)GO TO 80 o
751 (INFO(J), J=1, 14) ,NTRL ,NREC
4AT,3X,°T',12,22K, NREC' | 12)

-

NE.S50)NTRL=NTRL+4

IF(ITSET NE . 1)NTRL NTRL-1OO

SUBROUTINE H2DISP(IFLAG1HISTIM2 ITRL)"

THIS SUBROUTINE IS USED FOR THE DISPLAYING OF STIMS‘
IN THE CVCVC NAMING TASK OF HEARD2

- COMMON/SCREEN/ICLR(Z) IMOV1(4) IMOV2(4) NEWLN(7)
" DIMENSION ISTIM2(72 3,5), IMOV3(2)

 LOGICAL*1 &CLR, IMOV1, INOV2, IMOV3, NEWLN, ISTIM2
'DATA,IMOV3/16,16/.
“commB /PARAM/NSTIM NPERTRL NLET ;

CONTINUE

v TI=MTOUT (T, ISTIM2(ITRL I, d) 1) L
CONT INUE - - BRI

Ja

(1 IMOV2 4) L s

1 NPERTRL
1, NLET

C o . .
C CLEAR SCREEN
C
c . .
C WRITE THE RAW.
C o
~  IF(ISET.
WRITE(S,
75 FORMAT(1
c S
c : -
IF(ISET.
80 . -
c .
1000 ~RETURN
- END -
C
C
C
~C
C
C ON THE HAZELTINE
- C
c
&
C«
N IFLAGT=1
vvo_“:
R § & MTOUT
c 1
o DO 10 1=
DO 5 U=
5.

11=MTOUT(1, NEWLN 7)

1



II MTOUT(1 IMOV3 2)

_mnh'onoconf.

”\'5 ‘

C

8 'IL'

THT'S bUBROUTINE—COMPUTES_THE”NUMBER“OF—POINTS—EARN :
“ED. FOR THE 9 .
VARIOUS TASKS IN THE EXPERIMENT HEARD2

TSNS A LT A Ve EMATULLT L s LW e S AR RN T I AN T ek T NS

130 .

RETURN
END

’..:SUBROUTINE H2PAY(ICOND YEMPH ITRL NREC ITON

- ERNTOT,ERNBLK, SR
©oIsen) S

LOGICAL ICOND

CSET PAYOFFS -;, L e

DATA GVCALN/.05/  CVCVC ALONE

.~ DATA TONALN/.05/  TON ALONE .

DATA CVCDL9/.04/ ' CVC PAYOFF -.DUAL CVC EMPH.]E

"~ DATA CVCDL2/.01/ CVC PAYOFF -- DUAL-TONE EMPH

DATA TONDL1/.01/ TON, PAYOFF-- DUAL CVC EMPH

DATA TONDL2/ 04/-.,TON PAYOFF - DUAL TONE EMPH

LIF(ITRL NE. 1 OR. ITRL NE 26.0R. ITRL NE 75)G0 TO 8
 IF(ITRL.NE.123.0R.ITRL.NE.149.0R.ITRL.NE. j98)GOI08

ERNBLK=0.0 - = e

. FORMAT(/) "~
C DETERMINE CONDITION

IF(ITRL GE. 1. AND ITRL. LE 4)GO TO 50
IF(ITRL.GE.25.AND.ITRL.LE. 28)G0 T0 50

I1F(ICOND.EQ.”1") GO TO 10. . . cvcvc alone g
“ IF(ICOND.EQ.’2’) GO 70 20 ~ . tonalone ~ - ' '
- IF(ICOND.EQ.'3"’) GO TO 30 ©  dual - cvcvc emphasis -
IF(ICOND EQ 4')

GO T0 40  dual - ton = emphasis
IF (NREC.NE.3)GO’ T0 12 I ST

- "ERNTRL=CVCALN
GO TO 13 -

ERNTRL=0.0

" CONTINUE o

- -ERNBLK= ERNBLK+ERNTRL S e

CERNTOT= ERNTOT+ERNTRL ‘ _”E "4,
TYPE:5 ‘ ' '

TYPE*,’Money ‘earned on this TRIAL: L ERNTRL ”ng

" TYPE 5
"'TYPE* 'Total amount earned on th1s BLOCK ! ERNBLK



- ERNBLK=ERNBLK+ERNTRL RN

CTYPE S T o
_ GO TO 50 S L

ERNTRL=1TON*TONALN

5‘! SRECEE K18

ERNTOT=ERNTOT+ERNTRL

TYPE 5 -
g ERNTRL

TYPE=,' Money earned on th1s TRIAL

-~ TYPE 5 |

- TYPE*,' Total amount earned on th1$ BLOCK " ERNBLK

- TYPE*,' ' o ) _
TYPE 5 SRR L ‘v; S e

T30

- 33
35

w0

43
‘4s’f

TYPE 5

TGO TO 50 j.»_ e

- IF(NREC NE. 3)GO TD 33
- ERNCvVC=CVCDL1 - =
GO TO 35

ERNCVC=0.0.
CONT INUE

- ERNTON= ITON*TONDL1 '
. ERNBLK= ERNBLK+ERNCVC+ERNTON
~ "ERNTOT=ERNTOT+ERNCVC+ERNTON

TRLPTS=ERNCVC+ERNTON | |
TYPE*,’ Money earned on this TRIAL:’ TRLPT$ 

O UUTYPE,' e : -
R TYPQ*.’ S For CVCVC MEMORY:’", ERNCVC

TYPE* f“,;’r'f .. For . - TONE:',ERNTON -

. TYPE 5 oy

) IF(NREC NE. 3)GO 0 43

- ERNCVC=CVCDL2 -
TE0T0 A5
CERNCVGE0.0 -+ . o e
 CONTINUE : - L e
- ERNTON= T TON*TONDL2

ERNBLK= ERNBLK*ERNGVC+ERNTON .~

" ERNTOT=ERNT@T+ERNCVC+ERNTON
- TRLPTS=ERNCVC+ERNTON . . -
o TYPE 5 B A . .:“f
 TYPE#,!MONEY EARNED ON THIS TRIAL ’-TRLPTS
~ TYPE=, "’
 TYPE=*
. TYPEx,’
U TYPE .
R ,.‘.TYPE*'II
. TYPE'S

' j"f " For: cvcvc MEMORY ' JERNCVC -~ - .
T For oL TONE: LERNTON :f

m‘- @

~ RETURN "~



bhbh

YHEND. f{',

N \

SUBROUTINE H2TBOX(IBOX)

-THIS SUBROUTINE PS USED FOR THE DISPLAYING THE BOX
FOR - THE TONALN‘ROUTINE IN HEARDZ SRR

‘]'CDMMON/SCREEN/ICLR(2) IMOV1(4) IMOV2(4) NEWLN(?) R
' DIMENSION' 1BOX(3,5),IMOV3(2) ‘
*-LOGICAL=1 ICLR,IMOV1,IMOV2, IMOV3, NEWLN, IBDX

DATA .IMOV3/ 16, 16/

2212 R

;oongoodfx:14"~

10

o

000 0000

U.RTLOMMON /PARAM/NSTIM NPERTRL NLE - -~}q »

TYPE, "Lff~TLWELCOME'TOIHEARDSJJfLLP.

132

| ?j?11 MTDUT(1 IMOV2 4) o
D0 10 I=1,3 T'uu- | “YL f-Q;,x°7”~

DO & J=1,5" "~ -
Il= MTOUT(1 IBOX(I d) 1)

. CONTINUE .

LI=NTOUT(1, NEWLN 7) h'ftf';tg;F,Ei'

CONTINUE
-f11 §i0u1(1 IMOV3 2)

f}RET T R S S
CEND- T e

[

PROGRAM HEARDS

‘P PROGRAM FOR THE EXPERIMENTAL CONTROL DAY

H3TONE - IS FOR TONE ALONE TASK.-

Al ITI "0/

U; DATA FNAMEQ/ SI 'N' lN/‘IH Jer{SIA';LTID’ﬁ’, i‘

VIAI ITI "0/

SET CLOCK OSCILLATING IN MILLISECONDS

CALL CLOCKB(4 ' ,,IND)

GATHER A WHOLE BUNCH OF INFORMATION REGARDING THE RUN

e

TYPE * AN

DIMENSION FNAME(11) FNAME2(11) INFO(12) ISET(4). ,
~ BYTE FNAME,FNAME2 ~ | DO
. LOGICAL INFO - L e

- DATA-FNAME/’ S LN H '3! ’R"'~‘"'D’



'nnhoo

“133
TYPE . -

SUBJECT NUMBER 18 ACCEPTED AS TWO SINGLE ELEMENT PIECES OF .
CHARACTER DATA SO THEY CAN BE PLUGGED INTO THE. DUTPUT
FILENAME 4\ . _ , . Voo ‘ T

10 A TYPE* " ENTER SUBdECT NUMBER AS A 2 DIGIT NUMBER'
~JACCEPT 15, ISUB1 ISU82

AN

‘"V15- " FORMAT (2A1)

CTYPEX,!

20\ - TYPE: 25, 1SUBT, 1$UB2

PEEN

VC

ooy FNAME2(
et

A\

35 FORMAT(A1]
40 eTYRER,C | S
a5 FORMATL 1S TH'JCORRECT ORDER '”Aj}’?‘TZT

.Cc e
S50 TYPE®, ’WHTCH CONDITION Is NEXT”"

25 '"fFORMAT(' CONFIRM THAT THIS 1S SUBdECT NUMBER "2A1T,
Y PER e
4TYPE* o R . HEYES' .o
TYPE*, . . . fl,‘:'. . 0=ND'
. ACCEPT*,IANS . RS
~ TF(IANS'NE.1:AND. IANS.NE.0O) GO 0 20 A
- IF (IANS.NE. 1) GO .TO 10 o

: ;fc OREN THE FILES BRSNS
R | " f’éb

SUB1 o

'-FNAME(2 I
ISUB2 -

" 'FNAME (3
'OPEN(UN

, 8, NAME = FNAME TYPE"NEW’) R
v FNAME2 , SR

)=
)=

IT

2)=I1SUBT

N 3)=ISUB2 = . Lo
“OPEN(UNIT 9, NAME= FNAME2 TYPE- NEW')‘“ .

C ACCEPT SUBdECT ORDER (FROM 1 2)
C

.30 . TYPE®,’ENTER ORDER FOR THIS SUBdECT"

:,mTYPE* R
CTYPExLtL T2
ACCEPT 35, IORD B

PURE f-MIXEfo‘T7D..;
MIXED. - PURE" ;~}\;

Snn

IF(I10RD.NE. ”T'TAND IORD NE ’2')G0 TO 30 C
~  TYPE-45.10RD 1 L R

S TvRER )

CCTYPEX, o 1=YEST O
TYPE®,\" o 0=ND' |
\ACCEPT*, 1ANS |
CTF(TANSINE.T.AND: IANS, NE 0 GO TO a0
CIF(IANS.NE.1) GO T0.30 N

~C- CONDITION # IS DETERMINED

CTYPE®,’' 7 N
TYPE* ST e PURE' -



TOTYPEX,! 2.
TYPE*,! 0

- ACCEPT 35, ICOND._
TYPE=,' . ’ o

60

65 -

g o134
MIXED' e
“NO' CONDITION - STOP- HERE"

TYPE 65, ICOND - B - .
FORMAT(’ 'CONFIRM THAT YOU WANT CONDITION ' A1) -
TYPE*," ' ?

 TYPE%,' 1aYES!

TYPE®,’ - 0=NO' -
TYPE*,' N

ACCEPT* IANS

707

CSCSCiry»j SRR

BLOCK

NSg.‘

s

C1F(IANS.NE.1.AND. IANS NE. o)GO TD 60

- TF(IANS.NE. 1) ‘GO TO 50
‘IF(ICOND EQ 0’)GO 10 1000

NUMBER | o ,
TYPE*,’ THERE ARE 6 BLOCKS IN THIS EXPERIMENT'

 TYPE#,’BLK1=PURE- TRIALS ' 1 TO 24

. TYPEx,”BLK2=PURE - TRIALS 25 O 48
" TYPE=,’BLK3= MIXEDY . 5h 49

“TYPE*,’ BLK4=MIXED1

970 72"
T0 96’
10" 120"

TYPE*,’  BLK5=MIXED2 :

| TYPEf.ﬁELKG;MIXEDZ TRIALS. 121 T0 144"

_TYPE*,”ENTER BLOCK NUMBER (1ﬂT016)’_.
- ACCEPT 35,1BLK |
TYPE-70,1BLK . s
EFORMAT("CONFIRM THAT YDU WANT BLOCK ' AT

TYPE=*,! 1=YES'

TYPEx.’ . 2=NO ' |

* ACCEPT*,IANS

~ IF(IANS.NE.1.AND. TANS . NE. O)GO TD 69
VIF(IANS NE- 1)GO 10 69 - |

DETERMINE # GF TRIALS FOR THE PRESENT BLOCK |
'NTRIALS =04, ;u;;Fi;ff; -;4]j;,'- '-",ff ;*f](fj;.za

““ATYPE* 1 YOU. WANT TO_RUN".  NTRIALS,” TRIALS FOR

“THIS BLOCK

OTYPEX,T T U R S T,
CTYPEX 4= YES"' i;* T e
CUTYPERLL | |
N ~ACCEPT*,IANS | S
. IF(IANS®NE.1.AND. TANS. NE O)GO T0 80 : o
~IF(IANS.NE.1)TYPEx,’HOW MANY TRIALS FOR’ THIS BLOCK’

IF(IANS NE. 1)ACCEPT* NTRIALS



-85 TYPE=, 'WHICH EAR IS THE CORD 0N°" . \\\% A
T L UTYPE*, ! o :
TYPE*," N LEFT EAR'.
TYPE*,' . - 1= RIGHT EAR"“
TYPE=,' ! g
- © " ACCEPT 84,1EAR - } .
. 84 CFORMAT(I1) =~ . T
- . TF{IEAR.NE.1.AND, IEA .NE.D)GO TO 85 - -
Do  TYPE=*,’ THIS_BLOCK IS SET WLTH EAR’ IEAR -
o IF(IEAR.EQ.7)IAEAR=' 1 - . S
u ‘.:IF(IEAR EQ o)IAEAR- 0"
C. ‘ | N _
Cc o ]
86 ,;TYPE* 'WHICH SET OF TRIALS.FOR THIS CONDITION”
, © TYPE*,!
CTYPEx,' 1= SET“J (01 TO. 24y 3
"TYPE*,' - 2=SET 2 (25 70 48)' "
TYPEx,’ . 3=SET 3 (49 T0 72)'.
. ~TYPE=," - 4=SET 4 (73 10 96)'
~ TYPEx,* 5=SET 5 (97 70 120)' =
. TYPE*,' - B=SET B (121 TO 144)!
- TYPEx,! 7= PRACTICE oo
co. TYPE®, -7 . : L
»ACCEPT* ITSET S
CIF(ITSET (LT.1 .OR. ITSET GT 7)G0 T0 86
TYPE* ’THIS 1S SET' ITSET . o
c _ o "
. C B
C SET VALUES OF INFO (TO BE PASSED) S
c R
2 1NFOTT)=!S' : ‘
INFO(2)=ISUB1
INFO(3)=ISUB2
INFO(4)='0'
INFO(5)=1I0RD -
INFO(B)='C'
INFO(7)=I1COND
-INFO(8)=’'B"
JANFO(9)=1BLK
{NFO(10)=’E’
NFO(11)=1AEAR
o C :
I o ZERO VARIABLES FOR PERCENT CORRECT :
. C ,
o ff,;ﬁHITLM 0.0
. HITRM=0.0 " -
S HITLP=0.0 .. — =0 o e
HITRP=0.0.. =77 7 oo T e
“MISSLM=0.0 - . T oo TR

 MISSRM=0.0
. MISSLP=0.0 . -
~ MISSRP=0.0



“.. CRLMNM=0.0-"
. . CRRMNM=0.0
* GRLMM=0.0.

CRRMM=0.0 "

CRLP=0.0
. " CRRP=0.0-

FALNMNM=0.0

 FARMNM=0.0

- -EALMM=0.0

 FARMM=0.0 .. *
'FALP=0.0.

FARP=0.0_.

136

ocxh“n"fk* |

~PCORLP=0. 04»~ S
~PCORRP=0.0 .

PCORLM=0.0

.+ . PCORRM=0.0 -

“ 125"

1%0

126

DD 120 ITRL= 3
- CALL H3TDNE(INFO 1TRL, IEAR ITSET, HITLM HITRM
"~ UHITLP,HITRP, MISSLM MISSRM MISSLP MISSRP
~ _“ "CRLMNM,
. CRRIMNM, CRLMM, CRRMM CRLP CRRP FALMNM FARMNM
" FALMM, - : ,
‘ rFARMM FALP FARP)

RS

¢CONTINUE

\ ‘IF(ITSET EQ 7)GO TO 200 e
“ IF(ITSET.NE.1.AND.ITSET.NE. 2)G0 TO 190
. 1F(IEAR.EQ.1)GO T0-130 = - - | sk
- PCORLP=(HITLP+CRLP)/24%100 - | S
WRLTE(9, 125)HITLP MISSLP,CRLE, FALP, PCORLR{
~ FORMAT (2X,” LEFT EAR - PURE CONDITION’

'7x ’PCORLP’

HIT'

”*-E;GO“Togédof.?'_~~‘

QlPCORRP=(HITRP+CRRP)/24*1OO | -
- WRITE(9,126)HLTRP,MISSRP, CRRP FARP PCORRP
FORMAT (2X,” 'RIGHT EAR-PURE CONDITION’

7X ’PCORRP’

IT‘

NTRIALS

5, MISS!
X, 'C.R."

o 4X,14,5X,
g 54 1,5%,F4. 1 5x F5 2)

/ 2X F4

12X, H"“"
/ 2x Fa.1,

5X, MISS’
5X"~'C R."
- 4X,14,5X, - -
~F4. 1 5X F4 1 5X F5 2)

5GO TO 200



N137‘

“MIXED CONDITIDN PRINT OUTS

190 IF(IEAR.EQ.1)GO TO 195 Co
~ _PCORLM= (HITLM+CRLMNM+CRLMM)/24*100 | o
- WRITE(9, 144)HITLM MISSLM,CRLMNM, CRLMM FALMNM
D " "FALMM,PCORLM - : -
184 " FORMAT (2%, 'LEFT EAR - MIXED CONDITION’ 2%, 7-.%
o "HIT! ,5X, P
1 . UmMISS’,5X, CRLMNM' 5X, CRLMM',SX,‘FAL

oonob‘f

— - MNM, 5K, FALMM! -

2 -~ 'BX,’PCORLM',/,2X,F4.1, S
3 0 AX,14,5K,F4.1,7X,F4.1,7X, F4 1.6X,Fa. 1.
T 5x F5. 2) DR | |

- GO TO 200 f

o0

195 bCORRN= (HITRM+CRRMNM+CRRMM)/24*100 | .

" WRITE(9, 145}HITRM,MISSRM, CRRHNM, CRRMM , FARMNM

.- FARMM,PCORRM - .

.145 . FORMAT(2X, ‘RIgHT EAR MIXED CONDITION' / 2X,

' . CHIT*,5X

4 'MISS’,5X, CRRMNM’ 5X, " CRRMM , 5x 'FARMNM’
Ly "EARMM’ ,

L2 “EX,! PCORRM' ./, 2X F4.1, - =~ '

3" © . AX,14,5X,F4.1,7X,F4.1, 7x F4.1.6X:F4.1,

3 5X,FS. 20 | |

”’1]Go 10 200

PROGRAM‘CDNTROL IS NOW SENT BACK UP TO WHERE CONDITION

#1s

DETERMINED TO SEE IF ANOTHER CONDITION SHOULD. BE RUN
- o

200«,, 60. TO 50 - L

nn'donnnapnde‘-?-_'.-

o - g MAKE SURE THAT THE E HASN'T BOO BOO ED OR CHANGED HIS/HER MIND
T . »/ .
DR 1000 TYPE*,” = * ' R,
T e " TYPE*,’ ARE YDU SURE YOU WANT TD sropv':;

--'TYPE* A T o T

CTYPE®, . = YES'

- TYPE*,! - .. 0= NO’ S o e e
- _ACCEPT* IANS SR N TP




C
’C WRITE A SENTINAL

}'
F(IANS.EQ. 0). GO TO 50

(IANS NE 1.AND. IANS NE O)GO T0 1000‘

138

‘ " .

| SUBROUTINE H3TONE(INFO ITRL IEAR ITSET
HITLM HITRM

T WRITE(S, 135) |
135 FORMAT( 999999999999999'
e A CLOSE(B)
¢ ser 'RECORDER TO AN’ UNPAUSE STATE
| —CALL DOUTTO‘“?OOOO“IERR‘*O;
c .
' _STOP
o END -
= _END
G
1 HITLP;HITRP,MISSLM, MISSRM,MISSLP, MISSRP,
" CRLMNM,
2. CRRWNMCRLMM,CRRNM, CRLP, CRRP, FALMNM
T T EARMNM.FALMM,
0.3 FARMM,FALP,FARP)
. |

- "LOGICAL..INFO -~ -
: DATA ICOR/O 1,0,0,1,1,
o 0.1,1,1,0,1,0,
< 1 -0,1,0,0,1,1,0,
. ..'.0_v1v1‘r'1v0i.110v
2 N ,1'l 110'!'2"‘110!;!
. "-‘- 0'141!'2»!- 10111 ’
e 3 vg1,1;0§i;1,0,1,
s 1:1,2,1,0,0,1,
, o | o : -011!"1'1:1".',101112l
BT 1102,1,0,0, 1,
E o1 1a001,2/
o IF(ITSET.EQ.1)ISET=0
'IF(ITSET.EQ 2)LSET:24\
L IF(ITSET.EQ.3) ISET=48
L IF(ITSET.EQ.4)ISET=72
- "IF(ITSET.EQ.5)ISET=96
o IF(ITSET.EQ.6)ISET=120
w7 IF(ITSET.EQ.7)ISET=7 -~ =
©  IJRU=(ITRL+ISET). -~ = .
- :’TYPE* ’TRIAL NUMBER’ ITRL
-C B L .

. DIMENSION- INFO(12), ICOR(144) |
0,0, 1, 01,1, 0, 0, 1, 1 0,
0,1,0,1,1,0,0,1, 1,0, -
2101201 |
2,1,0,1,2,0,1, 1,2, 1-AA‘:
2,1, o 2\+~2 11,2, o :

2, 1 0, 2 1, 2 1 1,2, o"

1 2~1,'



e . 139
PAUSE *PUSH. RETURN TO START TRIAL’ o

L
- C START RECORDER
C.

CALL CLOCKB(...IND)

5 CALL DOUT(0,"20000, IERR‘"on
S IF(ICLOKB().LT.20)G0 T0'5
6 CALL .DOUT(0,"20000, IERR, "20000)
o ,,‘l TF(ICLOKB().LT. 40)GO T0 6 | .
R o
9 LIF (ICLOKB() LE. 500)G0 0 9
_C ' -

“'C
28

C WAIT FOR WARNING TONE

Cc - ' = k SRR
10 IF(IDINP(O "100000 IERR INPUT) EQ;O) GO ~T0 10
B TYPE* ! WARNING TONE"'-‘. : e o

‘onno;m

S

ZERO CLOCK AND WAIT 1ooo MSECS o
~ o CALL CLOCKBI,, IND) e
.20 - .1F(ICLOKB() LE. 1000) GO TO 20 SN
‘C DETECT BOTH TONE PAIRS | T;f5; | o
. 4Q.FRL‘IF(ID1NP(O 100000, 1ERR, INPUT) EQ.0) GO T0.40 e
50 - IF(IDINP(0," 100000, IERR, INPUT). NELO)UGO T0" 50
S U TYPEX,! TONE 1 OFFSET' IR L
o 60 IF(IDINP(0,"100000, IERR, INPUT).EQ.0):GO TO 60 -
‘70'.:I.IF(IDINP(0 "100000, IERR, INPUT).NE.O) GO TO 70 -
Lo TYREX) TONE 2. OFFSET"-' STl T
sToP RECORDER |

: 0(36‘5

; A"”)CALL CLOCKB(.,.IND) o

71'_ CALL DOUT(0,"20000, IERR, "0)

R - IF(ICLOKB().LT: 20)G0 T0°71 :
72 ~  CALL DOUT(0,"20000,IERR, "20000)
o 1%-IF(ICLDKB() LT 40)GO TD 72

WAIT FOR MUSIC RESPONSE L
i CALL DOUT(O "100000 IERR, “0)

. "CALL DOUT(0,"100000,IERR, "100000) L
«80_-_ IF(IDINP(O "17 IERR INPUT) EQ 0) GO TO 80

<nc$h.;f”l

SCDRE RESPONSE

IF(INPUT EQ 2. OR INPUT EQ. 4y RESP 1 YES::”"U
IF(INPUT EQ 1. OR INPUT EQ ) RESP 0 '

bnob;‘



‘j*]TRLR 00
 ITRLR=01’

TO SKIP SCORING IF IS PRACTICE TRIAL (ITSET 7)
3 IF(ITSET EQ. 7)G0 TO 200

Now 10 MATCH THE. RESPONSE (YES O/NO 1) To DATA ARRAY "
ICOR AN6 IEAR: TO ‘GET SCORE. =

____-——_--—

NOTE THE KEY IS AS FOLLOWS

HIT - LEFT
HIT - LEFT

”hdhfooobédhhthbonodoooooddohhddohO'hn‘_

~ITRLR=02
I1TRLR=03

" ITRLR=05

ITRLR=14

ITRLR=17

~1TRLR=04

. ITRLR=06:
. ITRLR=07:
ITRLR=08
 ITRLR=09
“ITRLR=10.
© ITRLR=11.H
- ITRLR=12 MI
" - ITRLR=13 -

. 1TRLR=15 C.
ITRLR=16C.

" 'ITRLR=18.
- ITRLR=19

MISS - LEFT
MISS = LEFT:
._.iLEFT

lllllllll
: l'ﬂ

el

-

"7140‘5;

EAR PURE COND
EAR-MIX COND.

~EAR PURE COND
EAR:MIX COND -
EAR -PURE .~

“EAR MIX - NON= MATCHING NJ;;;r__”'
CEAR MIX- - MATCHING.NO ' = -
T EAR PURE.-COND. TR
T EAR MIX - NON-MATCHING NO =
JEAR MIX - MATCHING NO .
HT EAR PURE COND. .. . = -
HT EAR-MIX COND = &&= -
" EAR PURE COND
"EAR MIX COND :

EAR -PURE: ‘COND -

EAR MIX - NON-MATCHING Nolffﬂgf}t
CEAR MIX - MATCHING NO . - -
“EAR PURE COND .

EAR MIX. - NON- MATCHING Noﬁ*

{T EAR MIX - WMATCHING NO =

£ IF(IRBSP.
L TF(ITSET.
 "IF(IRESP.-
UIF(IRESP S
- IF(IRESP.
- IF(IRESP,

S GD TO 104
- 99 - IF(IRESP.

“IF(IRESP
" IF(IRESP.

~  IF(IRESP.
j\Go T0 104

SET ITRLR 70 A VA
ITRLR 25"

(1) FIRST THE YES RESPONSES GIVING DNE OF 4 HITS

EQ O)GO TO
EQ 1.0R. ITSE
.EQ. ICOR(LT
VEQ. ICOR(IT
EQ,ICOR(ITRL
EQ}ICOR(ITRL

EQ}ICOR(ITRL

;EQ;ICOR(ITRL

EQ.ICOR(ITRL
EQ;ICOR(ITRL

100 S -aa?fﬁgirl}'V e
T.EQ. 2)GD 7099 S :
RL):. AND IEAR.EQ. O)ITRLR 1
RL)'AND.IEAR.EQ.1)ITRLR= 11

) .AND.IEAR.EQ. 0)HITLM= HITLM+1:”]EE

) .AND. IEAR.EQ. TJHITRM=HITRM«1

) AND. 1EAR.EQ.0)1 7

);ANDQIEAR#EQEI)ITRLR 10 KRR
O;HITLP HITLP+1Wr 
1

). AND. IEAR.EQ. -
HITRP=HITRP+1 . ©

).AND. 1EAR.EQ. 1



| ’E‘C FOR THE "NO"'RESPONSES HAVE CR S OR MISSES v
c o |
C-T0 DETERMINE 1F MISS f |

100 IF(ICOR(ITRL) EQ.0. OR ICOR(ITRL) EQ 2)G0 TO 101

o IF(ITSET EQ.1.0R..ITSET.EQ. 2)GD-TO 81 . :
IF(ICOR(ITRL) EQ.1.AND. IEAR.EQ. 0)ITRLR=3
YIF(ICOR(ITRL) EQ.1.;AND: IEAR.EQ. 1)ITRLR 13
- . IF(ITRLR.EQ. 3)MISSLM MISSLM+1 o , o
IF(ITRLR EQ. 13)MISSRM MISSRM+1

o GO T07°110 - - S
‘8' IF(ICOR(ITRL) EQ.1.AND. IEAR EQ O)ITRLR 2 L

IF(ICOR(ITRL) EQ.1.ANDTIEAR.EQ. 1)ITRLR 12
IF(ITRLR EQ. 2)MISSLP =MISSLP+1 - .
- IF{ITRLR: EQ 12)MISSRP MISSRP+1

GO TD 110 :

bo‘h_o‘o R

TO DETERMINE IF WAS A CORRECT REdECTION ‘{WE;E-E

101 CONTINUE

TF(ITSET.EQ. OR ITSET EQ 2)G0 10 Ti2

o IF(ICOR(ITRL) EQ.0.AND IEAR.EQ.0) ITRLR=5

'~TQ:QSF(ICDR(ITRL) _EQ.0.AND.IEAR.EQ.1)ITRLR= 15

S PTF{ITRLR.EQ.5)CRLMNM=CRLMNM+1.~ .. -

T LF(ITRLR.EQ.15) CRRMNM=CRRMNM+ 1

S IF(ICOR(ITRL).EQ.2.AND.IEAR.EQ. 0)1TRLR=6

.4 . TF(ICOR(ITRL).EQ.2.AND.IEAR.EQ.1)ITRLR= 16

T TIF(ITRLR.EQ.BJCRLMM=CRLMM+1 = . R

coo o IF(ITRLR., EQ. 16)CRRMM CRRMM+1 ;::“;-f~f ,
G0 TO 110 s | T,-,M;av g :

"”112*,“;IF(ICOR(ITRL) £Q.0. AND, TEAR. EQ. 0)ITRLR=4 = 7o
'4“%NHmMNM)NOAWIMRW‘MmmﬂAJﬂ”
“IF(ITRLR.EQ:4)CRLP=CRLP+1 . Sl '
IF(ITRLR EQ 14)CRRP CRRP+1

TO DETERMINE IF WAS A FALSE ALARM T oaiu
104 IF(ITRLR NE 25)@0 TO 110 E"' e
‘ 7:f;1F(1T5ET EQ 1. DR ITSET EQ z)Go 70,105,

r-;11F(1COR(1TRL) EQ. 0. AND TEAREEQ O)ITRLR 8

" IF(ICOR{ITRL):EQ.0.ANB.IEAR.EQ.1)ITRLR= 18

o+ 'IF(ICOR(ITRL).EQ.2:AND.IEAR.EQ.0)ITRLR=9
‘*‘IF(ICOR(ITRL) EQ.2.AND. IEAR.EQ. 1)ITRLR 19

 UIF(ITRLR.EQ:8)FALMNM=FALMNM+1

gy IF(ITRLR EQ 18)FARMNM FARMNM+1



}ITRLR EQ. 9)FALMM FALMM+1

H l—l A

| IF(ITRLR.EQ.19)FARMM=FARMM=1 B
105 IF (1COR(ITRL) .EQ. 0. AND. IEAR. EQ.0)ITRLR=7
. 'IF(ICOR(ITRL)EQ.0.AND.IEAR.EQ. 1)ITRLR 17
IF (ITRLR.EQ.7)FALP=FALP+1 .
... IFUTRWREQ 17)FARP FARP+1
BRI R CONTINUE |
C \ N
o c TO WRITE THE. RESPONSE 0 THE FILE:
S
o RITE(8,90)(INEOLI)Y JTJ1),lTRLWIRESPﬁJTRLR
T80 FORMAT(11AT,3X. r17,13,3X,"RESP’ ,12,3X,’ SCORE’
7200 CONTINUE .
e
- C R
C
o ITRL=(ITRL- ISET)
© RETURN -

END

e



