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Abstract

A reliable, easily administered performance test of selective a:téntiéﬁal
ability was sought. A monaural listening task provided a baseline control for
adequate hearing aaé'ﬁﬂmary; a2 dichotic listening task then provided indices
of ability to focus attention and resist distraction while a simultaneous

listening task provided measures of ability to broaden attention and monitor

)

multiéle information channels at the same time. Results showed the binaural
tasks to EE.SéﬁSitivE to individual differences, revealing a wide range of

per formance scores on each task and a variety of performance relationships
between the two tasks. These results tended to have high reliability. 1In
addition, comparisons between tasks suggested that the dizhaticllisteniﬂg task
is the most difficult of the threeitasks. ?iﬁéllyi significant practice
effects were apparent for binaural tasks. Altégéﬁhéﬁ,‘it was concluded that the
three listening tasks used in the present study represent a useful method

for éhe_iﬁvestiggtian of individual differences in and performance éatterﬁs

of selective attention.
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A Performance Test of Individual Differences in Selective Attention

University of Rochester

The world i3 Ffilled with the miracles of selective attention--the

doting mother who is able

to see every graceful move that her son, the

left tackle, makes regardless of what acts of aggression are occurring

among the other 21 people

on the same football field; the student who isr

able to simultaneously study his history lessonm and annoy his neighbors

with the frenetic music of his favorite rock group; or the sports car™

enthusiast whose abundance of dashboard instruments makes it neo more

difficult for him to place his key in the ignition. Not surprisingly,

then, the phenomenon of selective attention has been the focus on con~

*,

siderable research, as investigators have sought to describe and explain

-this remarkable and vital

v

Cverall, the gist of
is that the filtering out
f@r most people, with the
psfchmpathalggigal groups

averyday observation also

phenomenon.

both everyday observations and empirical rééea:ch
of irrelevent material is a relatively easy taék
géssible exception of séhizgphrénics or Dﬁher
{McGhie, 1969; Wishner &;Wahlg 1974). Haéevéri

suggeats that individuals differ from one another

in their filtering ability. Some students are much\maré'disruptgd in their

studies than others by the heawy breathing of their roommate's girlfriend

LS

in the next room: some executives are much more able than others to tolerate

a noisy air conditioner in their offices. We marvel at the Incredible

ability of some to concentrate in the face of almost any kind of chaos

or cacophony and lament the sceptibility of others to even minimal

distraction.

i
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Just as people can focus their attention, however, they can also selec-’
tively broaden their attention. When we drive, for example, we scan the
road ahead and try to be aware simultaneously of traffic signs, pedestrians,
and other cars ahead, behind, and beside us. Furthermore, common experience
agéim gells us that écmé pggﬁle are better than others at atééﬁding broadly
to a wide variety of inputs. .

It .is reasonable ﬁo believe, then, thaé there are clear individual dif-
ferences in filtering and br@adeﬁing (i:e., selective attentional) ability,
a skill which has been implicated as important to one's ability to form dis-
crete concepts (e.g.; Payne, 1971), tQVfESpDﬂd rapidly and accurately (eig,,
Shakow, 1952)2 to estimate size and distéﬂée (e.g., Calloway & Dembo, 1958),

even to judge time (e.g., Curton & Lordahl, 1974). Furthermore, as Nideffer

(unpublished -manuseript, 1975) has %ninted out, it is likely thaﬁvgneis ability
or inability to contrel attention will have major effects on performance and
N .
achievement in any number of liﬁé sitvations. The young man who is easily
‘distracted is likely to be frustrated in his aspifatiéﬁs to béénme a surgeon;
the policeman who cannot keep track of many aspects at once may fi%d himself
in trouble in a riot situation, as may the housewife in a rcom full of children.
Thus, an individual's aptituié fcr selective attention seems a useful thing
to try to determine.
Nidéffér has appraaghed this task by means ¢f a sz2lf-report inventory,
 his Test DfrAtﬁEﬂtiDﬁai and Iﬁﬁgrpiesgnal Style (TAIS), with Eﬂgauraging
r;sultsg he has found significant relationships between rcported attentional
styles and such life consequences as student grade pcint average and_pélice

applicant screcning decisions (Wolfe & Nideffer, 1974; Nideffer & Wiens, 1975).

5)
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Perhaps éhe most widely used method of investigating selective attention, '
however, that used by Broadbent, Treisman, Moray.and others, in their formula-
%iqﬁ and elaboration of "filter" theor (Egeth, 1967), is dichotic auditory
presentatian. Although most dichotic presentation investigations have focused
mainly on the unifgrmities of performance in order to elucidate the gengrala
processes invelved in seiective attention, it seems likely that similar dichotic
presentation techniques could also be used to reveal individual ﬂiffétéﬁéésg.
The notion afﬁééghctic éresen&atian tasks to provide an inde; of selective
atter ional ability is, in fact, particularly appealing, since an Dbjective,:

performance task would permit not only empirical tests of relations between

aktentional ability, role performance, and qthef cognitive and perceptual
abilities (eég., reaction time, Size-cénstangy, timé éstimatign),lbut also
would allow one te assess the sh@rt;téim influences of such factors as emotion,
mat{vsticn, practice, and training-on atteurional perfazmanée, The present
study, then, represents an attempt to develop dichotic presentation tasks which
will be éEﬁSitiVE to stable individual differences and may therefore prﬂvidé

an objective index of each individual's current attentional functioning.

Héthcd@lﬁgy

Experimental Procedure

Three cimple listening tasks were used to provide indices of attentional
ability. |

1. MaﬁauralkliSCEﬂing; In the baseline or monural listening task, Qner
syllable words were prescnted to the §is left'éar? and 5ijegcs were -instructed

to listen to and try to remember these words. Seven lisis of words were pre-

sented to each 5, length-af the word lists varying consecutively from 2 to 8

* -
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different words; each word in each 1list was repeated 3 times in random order.
In other words, Ss first heard Z different words repncated three times each,

then 3 different words repeated three times each, etc. Immediately following

each list of words, Ss were presented with a-pziateﬂ,liét of words, which

included the wards‘thay had just heard and twice that number of words tbéy
had not heéard, and asked to pick out the %@rds they had just heard through
the sarphones.

2. Dichotic listening: In the dichotic listening task, designed to test
how well Ss could ‘focus their attention and filter out distraction, different
words were preserited simultaneously to the Ss' left and fight'earsgnand S8s were
instructed to, listen to éﬁd remember only the words coming é@ ;halleft ear
and to ignore the words coming to the right ear. Again, there were seﬁeﬁ
lists of words varying in lgﬂgth from two to eight different words. Again;
following each auditory presentation, §s werevpfeséﬁ§gd with a longer priﬁ;ed
list of words. This time the printed 1ists contained the target (left ear)
words, the distractor (right esar) words, and the 5amé;number of control (ﬁané
Présgﬁtgd) words, and the Ss were instructed to pick out only the words ;hey
had heard in the left ear.

3. Simultaneous listening: ' In this task, désigned to tap S5s ability to

‘broaden or disperse their attention, different words were &gain presented simul-

taneously to the left and right ears. In ;hig task, however, Ss were instruc-
ted to listen to and try to remember the words from both ears.
5s were 30 cﬂlicge freshman volunteers. Words in each list were one-
the ' ’ . .
syllable cues sclected on/basis of meaningfulness ratings from Archer's (1960)
list of CVC trigrams and were presented via tape recorder earphonss. To
determine the stability of performance over time, these tasks were administered

twice with at lecast 48 hours between each administration.

¥
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Measures
. Subjects' responses to fecagnitian lists ware s;ared for the numbe; of
left ear words correctly identified (Recognition) and the number of control
! words incorrectly identified (Control Errors). In addition, the number of
right ear words identified was noted for the two binaural tasks; for the
dichotic listening task, these identifications represent errors (Intrusion
Errors), the inscrucéigns being to pick cut‘ggiz wordg from the left ear.
-
Finally, eachiaf these scores were summed across all seven words lists in each
tasg and combined to yield a shorthand index of performance efficiency. TEE
Overall Index was essentially the number of wards»gérra:tly identified minus
the number of errors (Index = RDC@éﬁiEiéﬂ - Control and Iﬁtrusian Errors);
for the simultaneous listaqiﬁg task, ﬁhefe there were twice as many - target
words to be recalled, total fecsgniti@n_was divided by two before subtracting
errors (Simultaneous Listening Index = %(left ear Re&@gniticn + right ear
Recognition) = Control Er;:r:n:‘s).j The maximum value for the/Index, if the Ss
identified all the target words and made no errors, was 35 for each task.
R%sults
Table 1 presents the frequency distributions of Overall Index scores for -
b?E§>sessiaﬁs 1 and 2. The range of scores for the relatively simple m0ﬁauf;;
. T
N ' I
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listening task was somewhat constricted; as expected alt Ss did relativaly

well. Considerable spread of scores occurred, hoﬁever; for the other two

tésks, particularly for the_ﬂizhntic listening task. Furthermore, as Isble.z_x

: ) shows, Ss differed also in éhe relationship between dichotic listening and
simultaneous iiSEEﬁigg performance. Many Ss did relatively well on both tasks
wh?le a;;éégal number did relatively poorly on both; in addition, there were .
a fair number of gsvwhc did poorly on Qnerégsk but relatively well on the QEEE%.

As is also épparEﬁt from Table 1, performance in the second session was
genérally better than in ﬁhe first, median Qverallendex aécres bging-séméwhat
higherifét session 2. Table 3 summarizes the diffe:én:as in mean performance
betweén these two seésiéns, 'There sgre clear difféfences for simultaneous listening
mean left ear and total Recognition being greater in Ehe‘seggnd session, and
for dichotic 1i5tenings S5s remembering more tafgéé_wafdsg ﬁéking fewer Egiiusiun
Exrors, and thus raising their Overall Indextcf pétforﬁance oﬁ the secandfzry-

Nevertheless, with the exceptiaﬁ of Control Errors, gs performed simﬁlafly
;;;5 ;ggggﬁﬁ £é~99§ §§9ﬁh§g across both sessions. Those who éhcwed efficient -

7 dichotic listening perférmaﬁcé.in session 1, for exémpie, also tended to do so
in session 2, as shown by the test-retest correlations of scores iﬁ Table .4,
. Recognition and Overall Index scores showed signifiéané stability for all
tasks, and, for the dichotie listening task, all scores, iﬁglgding Control
Errors shggcd high test—feﬁest ccrfelaticnsg

Discussion
¢
A1l subjects, then, did relatively well.on the monaural listening task,
suggesting that whatever differences appear for ﬂiéhotic and simultaneous

listening tasks cannot be accounted for simply as differences in hearing or

memory ability. 1In addition, these binaural results cannot be attributed to

gv
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general competence factors. It st not the case that subjects did well
both binaural tasks or poorly on both, as a general competence model would
App:aximatel? 407 of the subjects did well on one binaural ask and
Nor was superior performance correlated with
ore. Thus, the

other.
ured by WAIS voc abulafly sc
cited by binaural presentatlcn seams to
entional require-

e
m
\EL
n‘
i

the at
racting

intelligence as mea:
eli
handling

in

L

higher verbal
; wide range of scores which were
be attrlbutéble to individual differences
ments of the tasks--namely, to differences in the ability to ignore dist
material or to monitor multiple infor maflan channels Furtthmafe,.despi:a the
benefits of practice, these differenc . persisted from session to session,
scores showing sipnificant correlational stability across time. Thus, it appaérs
reacaes in selective attentional ility do exist
g procedure. | :
nature
ist ”ing

stable individuals diff
;Emple testi
these tasks provide additional information about the
ion of these 1

that st
cted by a

and can be det
Beyond th

more, t
abilfty.

Bl

abi confirmation

explore individual differences in attentional functioning,
ion ‘about

the nature

Furtherm
of selective attentional
tasks as uséful means to explore
for example, the present da;a also provide group informat
d relative difficulty of the various tasks. Unfortuna éiy time llmltatlons
do not‘permiﬁ discussion of these aspects at- this time, so I will just mention
he data suggest that Ss were able to broaden their attention more R

does occur which can improve

]

nin

e

that

effect: vely than they were able to focus it.
hat learr
to the tasks, .remembering

One finds also from the data tha

performance. JParticularly in the dichotic listening task, subjects wcre able
to better their pEfEDfmaﬁce on their sccond exposure | tasks, -

more words and/or making fewer Errcrsg. Individuals ean, it seems, adapt to

binaural presentatian and imprava with practice. Jﬁst how much merauement

ets effect. thi: impraﬁemeaé is not yet :lgar,

!

actu ,ally possible or huw sub_j

10

ERIC



O

ERIC

Aruitoxt provided by Eic:

nevertheless, it is encouraging to know that there may be things which a

poor selective attender can do or learn which will decrease

his difficulty.

In summary, then, the simple listening tasks of the present study hold

promise for the investigation of many aspects of the phenomenon of selective

attention. 1In particular, they provide objective, reliable

indices of indi-~

vidual performance which can be used to elucidate the. specific consequences

of poor selective attention, the external influence of such
or strategy on performance, and the nature and relationship

attentional skills. 1In fact, research along these lines is

11

things as practice
between various

already in progress,
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Table .1

) Frequency Distfibuticn af-Dversll-Indéx=Szaf25‘

i

= 25.5, 1 3

(W]

- 23.

o
o~

= 21.5

L

= 19.5

- 17.5 ; 4

Median. . . 31.8 -, 25.

1}
T
Uﬂ‘

I.-= Monalral ‘listening

= Dielotic listening
Simultaneous listening

Ib-.

P

Session 2

=
3
=8

~d
n

. l33.0 .. 27.0° ' 24.5
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7 7 T _“Relatiéﬁship between DL and SL performance

Session 1

;Di Qverall Iﬁdéx‘ﬁedisn =\
"SL Overall Index Median

NI
M\ \lum

o

DL

3> Mdn - < Mdn

T ooMdn| 9 | 6
s,

¢Mdn| 6 | 9

¥ -
= Dichétig,listening
Simultaneous listening

]
|
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Table 2

- DL Dverail-Iﬁdexlﬂedignn
SL Overall Index Median

scores

Session 2

> Mdn

& Mdn'
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- M Recognition
.M Control Errors
M Index. - °

-E Récogniti@n‘
D inﬁrusién‘ﬁrrars
D Control Errors
tD;EifDES (Céﬁ?téi'andﬁlntfgsian}

D Index

5 Rezpéniﬁien (left ear)

W

Recognition (right ear)
.5 Recogrition Etctal)

B

)

‘ Control Errors
Index
= Monaural

}_
= Dichotic -
= Simultanéous
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Table 3

Practice Effects

Mean Session 1 Mean Session 2

13

Hean-difﬁggg;gg

32.50
1.53

30.97 -

128.43
4,27
0.93
5.20
23.23

25.87 °

. 26.67

3

wn
[ %
\Um

3.03

23.17

“two-tailed t-tests for paired comparisons; ' n 5.30;¥

16

32.93

1.37

31.57 .

-0.43

0.17

. --Q'; 60 )




Table U4

. Test - retest correlations

Recognition
© Control errors
Intrusion errors

‘Overall Index

MI; = Monaural listening
DL = Dichotic listening
SL =.Simultaneous listening

=]
[}

= 30 for all correlations

v p4.l0 |
¥ p£.05
*% p. .01
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A
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.66

49
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