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neither of these two types of experiments did we find evidence for a_time-
sharing ability. Finally, we used performance on a simple secandary task
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provided information rot:available from the s1ngﬁe task counterpart. The
"easy-to-hard” predictjon technique was found to be a successfu] method of
predicting performance on d1ff1cu1t'f35ks
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The theoretical basis of this research was provided by a "general

. resdlirce" theory of atsention, in which all mental processe$ are' seen as

drawing on the same pool of attentional capacity. During the contract
period, a more explicit model of “nter-task interference was developed.
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This report sunn.r1zes the research carr1ed out under

cantueﬁ‘m'ou 77-C- 0225. ALl of the gtudies reported- here .
g I

ot

h.ve been de!cr1bed in prévious techn1cal reports ‘or pub11cat1onsM @

' . The purpose of this documént is to summarize the results and to

-« . 5 . °

prov1de 2 reference for specific sources., e
. - o - 6. u
~ BACKGROUND - . a -
6ﬂrin9 the 1970’s, a nunber'of psgcholooists began to r;late:
the ability concepts derived from- psschonetr1c testbng to the

-pProcegs concepts developed by cogn1t1ve psscholog1sts. In th1s

K3 ) s

laboratory, we adapted a nuymber of exper1nental tasks to slel :
1ndiv1dual neesures of the speed and ‘accurascy of var1oux,cognf41ve
processes (Hunt, 19783, Hunt, Frost, & Lunneborg, 1973: Hunt,'

Lunneborg, & Lewis, 1975). These MEeasuUres were correlated with
-

standardizeq neasures of academjc ab111t5. Modest correlations

~ were found between a nunber of Process arm abjlity measures, Most

notably, a relationship was found betueen verbal ab111t3 and speed'

of access to 1nforn.t1on in.1ionag~ tern MemMory, Th1s finding has
¢

S

been replacated by a3 number of other 1nvest1gators (Goldberg, L///
\

Schuartz, & Steuart, 1977} Jackson & HcClelland, 1979} JacPson,

*
.

‘1980’ Keating & Bobb1tt, 1978). Our -Work on the relationship

»

between cognitive Processes and verbal ability is summarized 1n ://
s A\]

Technical report $1 (Hunt, 1978b).

. The\naJor thrust of the effort to relate cogrnitive and

psschonetr?c‘éeasures has been to analsze complex psachonetﬁsc

-

. abilities in tqrns of simpler and better understood co§n1t1




-abilits ME3SUT @S

. more things at ‘once.,’
x.

‘results,

Final -Report’

-

the tspxcal psschonetrxc nea;:E}s of .

L 4
pProcesses, For example,

¥ " ‘

verbal abil1t3“ combines scores on vocabulars. reading

~

O

conprehonsion, shd severgl other subtests. We wanted to discover
'

the extent to uhiéh speed ‘and accuracy of variousg simple.’ ’
. ~ e . ) .
mechsnistic cognitive processes was related to performance on

‘Such an approach conplenénts.attenpts to

analyze complex task perfornance by break;ng the tasks thenselveJ

into d1screte stages (Sternbera, 1980).
ONR Contract 0N-00014;?Z~C-0225 extended the idea that
A - ,

individual variation in' complex coanitive processes could be

-

_explaiﬁed in terms of variability in simple coﬁpénents of those

Previously we had ssked whether the speed and acurac's'.

v

of simple processes would predict ability scores.,

ProOCesses,
In-t'is

research, we asked whether the effort required by the siéple taské

’»

would predict performance on the more complex tasks. In Mmany
[ 4

cases, complex intellectyal tasks require, that a person.do two ‘or
, b Yo

fmental arithmetic requires »
h)
person to hold partisl results in memory uhzle computing later

For exanple.

If the person’s total mental capacity is required to

‘hold part;al results in nenors. then little,capacity will be

®. / -

available to noke further calculations. In f%:s case, neither

. o« N
speed nor accurscy of the separate n.nors,and computations

Prosesses would be sufficient to predict performance on the

conplex mentsl canput.tion'task.x Some meassure’ of the effort

L

requ1red by the conponent tasks would also be required,

The ides of"nental effort’ is closely related to the notion

-
-
. ! s ..\ 6‘
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thet it is difficult to sttend to several things at once. A .

. concepﬁualls s1nple nodel of attention as the expenditure of
\ \ /
." mental capacity uas put forward by Moray (1967), and later by

*

Kahnenaﬁ (1973), and extended by others (Navon & Gopher, 1979} '

w®

Norman & Bobrow, 1975), According to Kahneman, all mental -
Processes drgu from a single pool of mental resources, called
‘attentional capacitg.'k Two siéultaneoﬁslg per}orned mental task;
'intbrfere with one another if their conbinedjpttentional demands
exceed the person's totil attentional Eépacits. We will refer to
this as the ‘qenersl resource nodel' of attention. ‘IQ our

. \
4 research, we have appl1ed the general resource model®to the fxeTh\

7 ¢« of individual\differences. Suppose that People vary in thedir
chatpcteris?ic leve} of attentional capasits or in the efficiency
uith'uhiéh they perform specific tasks, To what ekiént will this
determine thelr reiative performance on var1ous cognitive tasks?

The idea that .ttentional factors n1ght be a source of -

individual differefices led us . to Propose tuo lines of research.

In the first, we ssked whether performance on the two tomponent
tasks Perforned separately would predict beﬁforn;nce on the same

two t.sks performed s1nu1taneous13, and further, uhether

M J
perfornance in thgrdual task s1tuat1on uould be more h19h13

related to complex cognitive ability neasuﬂes than -performance on
. 4 7
the components. In the second line of resesrch, we testod what uo

| have callod the ‘easy-to-hard Predict1on’ hypothesis, Accord1ng L

- v

. . to this hypothesis, perfornbnce on a secondara t.sk executod

dur1ne the oasy version of = comp lex pPrimary tasks should pred1ct

v ”

- . . N A
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performance on 8 harder version of the same Primary task.
0l * ‘ 0

=

SINGLE AND DUAL TASK HEQEHBES AS PREDIE?ORS OF VERBAL ABILITY

Jwo or our first studims of individual differences in

sttentional factors developed from an earlier interest in

predicting verbal ability, WNe reasoned that nbns complex verbal.
, . a
tasks ;equire thoijpeople hold verbal infoination in memory while

* ’

1Y
oncoding and nanipulatine new infornation. For example, the noun

.

Pphrase of » sentence must be held in. memory uhile the verbd is

encoded and procossod. Each poragraph of an essay must be .

interproted in liqht”of the information retained from ea lier
Paragraphs, ‘Thus it seemed that a) both linguistic Processing the
.verbal short- tern femory should be important i1n predicting vorbtl
ability; and b) the abilits to carry out both functions
sinultaneousis'niqht be more inportant'ghan the ability to carry
them out in isolation. |

He tested theso.hspothgs;9 in two experiments., They are
described in Tonpnicoi_Report 2 (Longnan,‘1978). In these

experiments, gubjecfs were asked to penforn two, tasks! a rote

. ’ »

regall task and s sentence verification task. In the dual task
conditions, 3 list of items was Presented, and while these items
were being retained in memory, the subject was asked to respond
‘true’ or ‘false’ to a sorios of sentence verification items
(e.g;, "Plus. is _sbove star, x “): Finally, the memory itons'uere

recalled, 'In the single task conditions, the recall and sentence

- - L]

-
' ¢
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vorification tasks uere perférned separately, ﬂe reagoned that' if

- - .

sub jects d;ffered exther in their total attentional capac1ts or in
{ -~
the effic;encs with uhlch they performed either recall or sent@nce
> N i
ver1f1c3t1on tasﬁs then these dxfferences would be.reflected,;;

dual but not single task perfornance.’ In that case, dual and
51n91e task neasures uould be aﬂperfectls corrélated, and dusal
task ngasugfs nxght be nore strongly related to complex mMeasures

of vephql-abxl;ts.

In fact, single and dual task measures, were qQuite highly

-

. ‘4
correlated, and the patterns of correlations betueen the two tSPES

.NJ of tasks and the criterion ab;l;ts measures were alnost identical,

“ .
The experiments provided no ev1dence for an attent;on ~related’

’tine—shar;ng' factor., S1n91e and dual task measures uore equally -~ @

i

.. accurate in prediéting verbal sbility, ' .
A - o . .

These studies indicated that a dual task combining rote

~.memory and linguist;c Processing does rot improve prediction of -

v ’

sverbal ability over tha} provided by single. task neésurest .There *,
aré'several studies in the literature in.uhich §u8Jects were asked
to gerfofn a8 number of téfks both separately and in cénbinat@pn *
(e.g../gpnnings & Chiles, 1977; SQerko,,1§77). These studies Ggia
motivated by, the hupothesis that there is a general Jb{iitg to do i
. two things at once and that this Bbility should nan;fést‘;tself in
‘dual task perfornance. In fact, no general t1ne—shar1hq factor
emerged 1h the analu’s of the correlations anong dual and single

task measures, Thus, ourn results were consistent u1th a nunber of
>

other ltudies in, suggestlng that there is no qgeneral time-sharing

A ™Y . -

Q : -




e

_If tN@¥Daneman and Carpenter finding proves replicable, it ’
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factor, and‘that in msny cases dual-%ask performance is quite well

pred;ctod bs-perfornance of conponent tasks.

.*A rocont study by Daneman and Canpenter (1980) calls this
> £ ‘ ' *

‘tohclus:on into question. In their study, nenors snd uerbal

+ L U
> \ -

proc0951ng tasks were coﬁb1ned‘1n 8 sl;ghtls different way!
’ -
Sbgaects uere asked to renenber the fznal word in each of a8 series *~

+

of,senienbes th t thes were read1ng for conprehens1on. Thus, in

~

their dqll task, -memory and verbpl processing tasks were

3

integrated, Danenaq and'Carpenter found a verd hiagt c¥rrelation
Lo - : . -
between accuracy of recall and reading ability. In coritrast, we A

and  others (Lansman, 1978} Palmer, MaclLeod, Hﬁnl,,& Davids&ﬂT‘Note

1; Perfetti & Lesqold, 1977) have found v1rtu3115 -no relstionship

betuoen ‘ote memory and verbal ab111t5 1n the college populat;on. N

5

-

- , ’
suggests that verbal sbility, or at least reading ability, is ",

~

relasted to the sbility to combine Jenogs and verbal processing,

T

but that the ret}tionship is only evident wher@the. memory and
Processing components are élosels integrated. As the Danenan and . '\‘

Carpenter study used a very small sample of hlghls selected

people, replication of their results is cleerls in order.,

FOCUSED AND DIVIDED ATTENTION ‘ NN,

In the research discussed so far, ’tlne shar1ng has been

vsed to refer to a subJect s ability gp divide attention betueen«

two competing tasks. Txnersharlng ability may also refer to the

'-" . 10 . ’ /

.
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ability to divide attention between two cbnpeting_channels_of

information. MWe investigated this ability wsing dichotic

liétoning and visuak;search tasks, If there is an apilits‘to

rl

divide attentioq,ﬁetueen.tuo séurces of "information, then we would
exp%ét pe(fbrn;nce'in 3 single cﬁannel condition -to be an
‘inperféct predictor of performance in a divfﬁeé attention
conditions. We might also expect the abilitg to diviqe attention
bétueen thé two ears to Bg related to the ability to divide
attention between two visual locations.‘ Our research on the -
ab;lits to dividctattentlon between two channels of information

describod in Technical Report %9 (Poltrock, Langman, &- Hunt,

1980) .,
‘e " "In a larqe study of indivjdual differences i e ebility to
- divide(pnd focus‘attention, we\\asked subJecté to perform both

dichotic listening .and visual o arch tasks,” In\tQ:h cases, they

were gsked to press a3 key when they heard or saw one of a set of

7

/ “target letters. For each modality, there were three conditions!

singlé éhannel'(letters were presented to a single éar_or at a

] . - -~ ,/
single location), focused attention (letters were presented at two.

locations, but all targets oécurred in 3 single locatxon). and

dxvxded attention (targots could occh/at either of two

locations). The' dopendoqt Measures were reactibn time and M

. -

N aécUracs in detecting tsrqet letters. Although reaction times -

. Were considqubls slower‘and responses less accurate in focused

-

and divided than in the single charhel condition, performance in

\ ~\Jthe three conditions was very higqhly correlated within modality.,

)




-

Ve

- Qood fit.,

. data,’ i : L

attentional theory,

“ Finsl Report g
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. . [}

L
Iq other,ubrd!, performaénce in the

-

.sinqle gpanhel condition

predicted performance in the other two conditiogs alkost

perfoctlso' The LISREL pfogran'fbr analysis of covariance

structurés was used to it several models to the data., A nodél

contasinina one factor for reaction times to auditory stinuli and B

second factor for reaction tinep to visual stﬁﬁull prb&ided a very

The visual and auditory factors were correlated with

. ] . - e

each other (r'= ,41),

ability to divide or focus aitention were required to explain the
-y, . ’

In sdnnars, the conclusions drawn from the study of divided

and focused attention were simildr to the conclusions drawn from

N

the studs of tino-sharxng botwedn competing t.sks. Thete uas no

ovxdenco that the ability to d1v16e attent:on between tuo tasks PE

3

was an important source of 1ndiv1dual differences in performance,

1S

In both casgs, ‘Performance in the single chsnnel or single task

condition predicted performance in the divided attention or dusl

« o~ >
s .

task situation almost Perfeq}ls.

In.developipg the dichotic listening task, it was possible to
study an issue which, though .-not directly concerned uith
individual differences, has some i;teresting'inplications for
Frevious studies 90nparin9.sin91e chaﬁnel and
divided attention cgpditions in the 5uditor5'nod;11t5 had cammonly
used what Schneider and Shiffrin (1977) have called ‘consistent
mappina conditions, ’ which Minimizé ponaﬁd!‘on attent@onai
‘capacity, ‘

Throughout these experiMents, one set of stimuli were

' .

B .
. 1 2 » [ .
. ) — .

No separate factors corresponding to the .

o’
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gpbzgnated a3 tarbots ond anothor set as. dzgtractors._ It had been

\

found that accuracs is about equal in szngleachannel and divided -

e H L -

attontzon condztxoﬁs as loné 85 two stimuli do not occur .

o - . L

S ,q‘ sznultaneousls on the two chahnels. (See, Po ple, Ostry,

: ) ras, 8 m;rks, 1976.) We wondered whether thmin'é uas'

3 ’ related ;o the.reduced attentionaf donands of the eonszstent
nappdne condztion. Accordznqls. we h;a subjects perforn tho |

<

dichotic listening task under both consistent and earied mapping

0

eonggtzons. sTho cbnszstont—varzed dzstznctzon proved to be as

.y
\

, '1nPortant 1n auditors tlrgeteﬂetectzon s Schngﬁder and Shiffrin .
- had shown it to'be in visual search. Reactzon time was'much- ;//’> '

.0 . faster and accuracy higher under aenszsteh£ qpppzng condztions.

s . i Furthernore, there was a much’ smaller nenorsj;et size effect under ”

- - . ¢

"conlistcnt mapping condxtions, and this effect decreased ovor .
- ‘
practice. These rpsults ore repoa'od in ‘meore detd;l in Technzcal

LS

b
. - Report #9 (Poltrock, Lansnan, & Hunt, 1930). and also in = report

that is 'in publicstion (Poltrock, kansdan,-& Hunt, in press). N

’ ’ - .
v

&g, EASY-TO-HARD PREDICTION , o , . é,

., . _ A major part of 2;r research on.this contract has concérned "‘
:\2‘- _what we have called ‘easy-to-hard prediction.’ Like~th: research
described above, thit~;ochniqu¢ tnvolves exanznatzon\ofAzndzvidual
'ﬂ ;’ diff.rencol in dual task perfornance. Houover, thi ratzunalo is

‘-

o

'J

‘~'g,son0uhat d&)¥ort;t.‘ When two 'asks are perforned sznultaneousls,
- they  compete for

attentional capacit&. If one. of the tasks.is
designated as ‘primmry’ and the other as ‘secondary,’ then the . *

y: (o ' , - ' ' ‘
K . v “ . 10\ .uj. . .

_* wll Toxt Provided by ERIC »
s : / 3
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- a\h(\uutﬂ_-s tdsk should receive top pr1or1t& in the aillocation or
resourcou,{'%d the secondars task should receive uhat'1s left.

Secoﬁars task perfornance should therefore reflect spare capac1ts -

¥ L

availablo dur1nq porfornance of the Pr1nar3 task:, He reasoned
hat. spare capacity avsilable dul'.ng perfornance of an easy

primary task should be svsilkable for Perfornance of a3 harder

’

& ersion of “the sane pr1nar5 task., ?hus perfornance on 2 secondary
task dur1ng an easy prinars task should pred1ct perfornance on 8

hardor version df tho sand. pr1nars task -- the eass—to-hard P

\ ) - ) . /
. <\
The rationale ﬁohind the~eass-to-hard prediction teéhnique is
’ .
der ived more fornalls in Techn1cal'R¢port #8 “(Hunt & Lansﬁan,
e

. prediction.’

’ 1990),_ A reviied version of this report is also to be Publfsﬂbd '
f -

“in & book edited by R, Sternberq (Hunt & Lansnan,.1n press). In L.

",

v ,' ‘:j’: PaPer, we assumetl that perfornonce on anB task is 8 function

of}two ind1v1dual Parameters! a structural parameter specific to

e 7 - that particular task, ahd*s resource paraneter roflect1n9 the f\\
amount of general sttentional® ridurces available to the task. W

showed th‘glperfornance of "th ndary tashk dpring the easy

(' Primary &ould provide infdrmatioh concerning the“resource

13

' parameter that was unavailable from single task perfopmance.
- ' ) -
Since the derivg‘}on wds done in terms of classic information

theory, it made no assumptions concerning the form of the
Qelgtionﬂhip between performance and resources available.
TQe oass-to~Harq prediction technique'has been tested in

.

several experiments, which are described in Technical Reports #2

. 14
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(Lansman, '1978), #4 (Hunt, Lansman, & Wright, 1979), and ‘#7
- (Lansman & Hunt, 1980). Ih’several of these experiments, the

- priMary task was & contihuous paired associate learning task in

which sub jects uére asked to keep track of two to seven ’
letteﬁ-nunber pairs, while the“sgcondars task _required sub jects QS

-

d_respondqas Quickly as p&sqible to a simple probe stimulus,

Réacfion time to probes that occurred during an easB version oé
’ -J I. / L

the paireJ’associatd'pwﬁnars task p%edicted performance on a
haider version of the.paired sssociste task. In snother
experlnent the pPrimary task was a spat;al memory tasek in which

U4
sub jects were asked to Judge whether a spatial pg&tern was

identical to 3 standard pattern and the secondary task again
- involved response to @& probe stimylus. In this experiment,
readction time to the secondary probes did not significaq.i;

improde prediction of performance on the hard version of the -

Y

primary task. The differences between the paired associste and

[ - @ ]
. .

the spatial memory ta;ks seemed to be that resoqsce aveilability

wes the limiting factor in‘perfornance of the paired assoc¢iate but

»

not the spatisl memory tasg.

The easy-to-hard technique was also used in an experiment
involving a sliqhtls'different par,‘ign, described more fully in
Technical Ro;ortl 4 (Hunt, Lansman, & Wright, 1979) and 48 (Hunt, .
1979). (Report_#8 has also boqupublished in the British Journab**
of Psychology (Hunt, 1981)), In this case, the primary task was ,;

-~ LY
the Raven Progressive Matrix Test and the secondary task reauired

\\\\ subjects to exert a constant pressure on a lever. On the Raven

vy

» . ’ R ~ 4 |

.- 13
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Test. oaph item is more diff1cultl)han the previous iten.

Perfornance on the secondars td{z abring any q1ven Raven item was

- -

found to provide 1gfornat1on concerning which subJects were auout

to make 2 mistake on the Succeeding iienq Interpreted within the
. . . .
qenetgl resoyrce 'theory, the results showed that those subjects

whose total capacitQ was rekuired by one problem (producing poor

A . S

perfdrnaéce on the secondary task) were likely to fail to solve
v [ M » ' .
" the succeedina, more difficult problem.

€
*

In earlier sections of this paper, we reporfed several

~

experiments in whfch:pér?onnance In dusl-task condition@'uas.vers
I ] o 7,A .. | ) ’
[ accurately predicted by performance in single task conditions.
Here we are arguing that per‘orﬂ%nce»of a simple secondsry task

. does indeed pfovide.jnfornetion unabqilable from performance of
the s1nqle-task counterpart. How can.this contradiction be.
- resolved? The issue /is. d;;;ussed in’ Technical Report #8 (Hunt &
Lansnan. 1980).r Perfornancé on most, conpiex tasks reflects both

structural plraneters and resource 11nitat1ons, whether the tasks

are performed in s1n91e or- dual task conditions. If this is the

N . ~N

casse, then we uould expect single and dual_task performance to be
. ®

h\éﬁls-correl.ted gince they*both reflect the same underlying

’ . ) ™~ -
parameters. However, some simple -tasks, such as response to 2

'single probe gt}nulus.'aﬁa ‘dats-limited’ under single task

. conditions. That is, performance of these tasks would not be

4

improved if additional resources wer® sldocated to them. However,

under dual-task c¢onditions, these ssme tasks become

resource-limiteds - Porfornane‘/is inversely related to the amount
, « ‘ ,

. (RS .
[}
'] A . ¥ . . b
’

ERIC . . o , 16 "y
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of resourc;s draun off 65 the primary task. In th:s case,

)

pirfornance_in the singlo-task cond;txons reflecis onls structural
[ ] : [
‘Paraneters specific to the task, uh:le secondary task performence

’

reflects both structural and resource paraseters, The result is
that single and dual task performance are ndt highly correlsted.
Dual'tpsk Performance provides infornation doncerninQ’resources

available‘durinq the primary taskﬁ This 1nfornat10n can be used .

to\\rtdxct pébfornance oq 8 harder versxon of the same prxnars,
task, = " B ¥ »
S

el

[ 4

A THEORY OF ATTENTION

S \
‘99 theoretical basil of the easy- to~hard technique was a

a
sinple theory of’ attontzon, in which all mental processes/ybro
~

. seen as drawing- upon & general attentional resource. The strength
, »0of such a theory lies_in its simplicity aan}bilits.to sudgarize a

* vast asmount of‘dcta on dual-task intdrférencp. Its ueaknoss is

tho’flct that at&ontionll capac1ts 1:/z/str1ctls hspothotxcol

construct, and is not tigd to any other

tﬁzoretical entity, Implicit in the general resource theory is an

analoqs botuoen attentionol resources and phssxca enerqgy sources

hssiq;ogical or even

such as oloctr;cits or uator PoOwer, eut uhxie-onergs resources

are woll dofinod within theories of phssxcs. attentional resources

~
.

sre dofxnod onls by analo%s.

During the contract Period, we have developed 3 More explicit
I

’

model of attention, called the Production Activation Model, The

theory is described in detasil 'in a Parer /by Hunt (in press)., It

17
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is closely related to models of thinking developed in the fields
Y . :
of cognitive science and ‘srtificial intelligence. However, the

ProQuction Activation Model qoes bésond these theories in that it

)
-

desls with the prgblen of’hgw the organism handles competing

stimuli., Within the_model, mentsl activity consists of the

execution of a series of productions., These productions are
F ]

stored in long-tern memory. It is the function of a deci;ipn
mechanism to detefmine the order in which the productions will be
f execbtgd.{ At any giQon moment, the exiernsl world and tﬁe
contents of sﬁort-tdrn memory form a stimulus configquration. This
confieuratlon act;vates 8 number of productions., Hh;dh production

will actualls be exncutn&“ﬂ‘pgnds upon two things! a) the match

of .the st1nulus conf1guration to the*p&ttorgﬁfggg;faed by the

product1on,,and b) the baseline activation level of each of the
£, - "
‘Lrodgctidns. The baseline activation level of sproduction is

strongly influoncéd bs-the productions,tﬁat hayb preceded 1t. The,
execution of qne& production biases the system toward the execution

© of.certain other productions in such a way that a2 well-practiced

L

task‘consilts‘oz 8 chain &} péoductions tha{ ii'usualhﬁ'executed
’ -5

as sn uvunbroken sequonce. Within thié néd!l, ltructural
1nterf¢rence results from competition for one of the effictors

1nvolved in the exocution of productions; Central-1nterferance

rcsults from conpq%!tion for access to the dec1s1on mechanism,

.

' > Within the Production Activation Model, the decis1on

1]
o '

SMQGHIDISH fills the role that qeniral attentional capacity’

filled in the Genera]l Resource Hod.l..)Both,are,striétls

.
18

/
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theoretical concepts. The dxfforance is tpa& the function of the

p
.

decision mechsnism is more fulls spocif1ed u;th;n the Production

Activation Model. The model thus allows us to fornulate nore.

}splcificfhu;;tions conéorning dual task'interferen&e. These

N /
" questions concern the role of.practice, task pr;orzts, expoctancs,

and several other variasbles, OQur new con{ract, ) .

[
0N-00014-80 C-0631, was fornulatod within the franeuork provided

by’ thc Production hctivatxon Model. Under this contract, we have
propos.d two main linos{of rese.rch. We will a) devolop a’
-

conputor simulstion of the Production Acthatxon Hodel, and b))

.

onpiric.lis 1nvest1gate some the the questions rasised bs the

1

model . The empirical investigation uxll‘provido data aqain;t

.
4

which to test the conputor sinul.tion.
+

2 —
gR !

~
.
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) ‘r;ofhor. Je C.. MaclLeod, C. H.. Hunt. E.. &Davidson, J,. E. Is v1sua1

1nfornation procosstng related to reod1n97 Unpubl:shﬁd paper.
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