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Lexical Decisions Under Different Cross-Modal
Selective Attention Situations Among Students: A
Chronometrie Study " -
Ceyeton A Vgl =~

Hies stucdh investigates the clivcnioncteie aspect of afformativi Processing i
Levical Docision making set-npe The procedre emploved selearive atteition
SEptiont varyv by o tecins of differcoi fovels of L iianing or oeeforing nature
of oudput responsex. The task reguired the suhjects to decide whether the
stimulus presented on a particular modaliny (visual auditory). was an “aninid’
e or net. i cross-modal sitwotion ander different treatment condjtions.
The findings (analysed with ANOUL of chronomerric data) réldted 1o the
conditions. had as theie buse the fucilitation and interference in f/?é‘ﬁg.-ﬁz_i:rf{w hy:
the sumule throush unattended channel owing to their semantic: refationship
with those e attended channel. The excellence of viswal modality over the
awditory one was explained by the principles of visual domimance.. The
significantly shorter responses were times explained in terms of self-terminating
search for ‘Yes' response and exhaustive search for ‘No' response still
extending through the non- amimal work dictionary.

INTRODUCTION o
Cvidence are accumulating to the effect that human beings-dre-tot 'much free to

ignore the undesirable information in the sense that the latter is automatically processed and
made contacts at the semantic level systems. Posner & Synder (1975) reviewed several
experimental investigations to point out that the output is determined on the basis of an
interaction of conscious attention with automatic activation processes.

In series of experiments, Sen and Posner (1979) examined the influence of
unattended visual and auditory words upon naming lalencies. Subjects were required to name
a single auditory or visual target word that occurred at the end of a meaningful aurally
bimodal. Both unattended visual auditory information improved RT (Reaction Time) to the
relevant modality. The redundancy gains were of the same size for both modalities. However,
interference effects observed. seemed to result mainly from a violation of the modality-
specilic expectancies induced by the auditory priming phrase rather than from the unattended
visual item. The results indicated that semantic facilitation is modally specific. In the auditory
attended condition. presenting a word unrelated to the context significantly inereased RT.
Fowever. if subjects svere required to name a visual word. whether it fitted the context or not,
1t did not matrer. 2

The present study atterpted to investigate the chronometric aspect of information
precessing in Lexical Decision making set-up. Lexical decision tasks have been used in
refation to studies on selective attention (Rubenstein et al. 1971). In essence, the task requires
subjects to decide whether string of letters is a word or non-word. an animal name or not an
animal name. a fruit name or not fruit name and so on. Schvanaveldt and Meyer 1973) have
shown that judgements occurred more rapidly following the presentation of a semantically
related item than unrefated one. James (1975) investigated the effect of semantic information
lexical decision indicating that lexical decision involves retrieval of semantic information.
The present investization ¢mployed selective attentien situation. which varied in terms of

different levels of facilitatory or interfering nature of output 1esponses. The task required
subjects 1o decide whether the stimuins item  presented in a particular  modality
Cisual auditory y was an animal name of nol, ina crous-modal situation under dificrent
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respective conditions and the Err0|s committed.

METHOD
Design ‘
On the basis of much discussed facilitation and inhibition of " pathways by the
unattended stimuli. four different conditions varying in their facilitc., or interference
property were designed as the variable of major importance. These were facititation |.
Facilitation 11, Interference and Controt Conditions. Facilitation | condition 1.ad as 1is defining
feature the prescilaiion of two identical animai or ;1011-..lu|ﬂ]] namey Hirougs the tae
modalities, Facilitation 11 = tie presentation o o0 non-dontica:. :
names through two modalities. In contrast. iniertercnce ;ond ton nvoived or
and the other non-animal name through the two modalities amd ib2 contrel condition
employed blanks in the ‘to-be-rejected” modality. It was expucted that maximal facilizaien
would occur in Facilitation [ condition, followed by. Facilitation !l condition. Interference was
expected to occur in interference condition, the control heing he hasis of comparison for all.
It was expected on the basis of Visual dommance proegne tat
processing would be faster in case of visual modality as accepted one than the conditions
where auditory modality was the accepted one (Howard and Templeton. 1966: Pick. Warren
and Hay, 1969; Colavita, 1974; Posner and Summers reported by Posner and Synder, i975:
Posner, Nissen and Klein, 1976). To permit the comparison the nature of attended modality
was used as another variable which had two levels, namely. visual and auditory. The third
variable employed was that of the response categorics l.e. “Yes” or "No' it was h\pmhea‘izcd
that it would have shorter latency to respond with “Yes™ and with “No™. In condition to these
three variables, -sex was also conceived to be a variable and the sample included both males
and females, through no significant sex difference was anticipated in the present task
situation. ,
Response time taken t~ make the decision whether the stimulus: presented in the
accepted modality was an anima. name or not. Number of errors (if anv committed indaking
the decision was also another dependent measure. T
Thus a 2X4X2X2 (Modality X Conditions X Types of Response X Sex) Factorial
Design with Repeated Measures on the three factors, namely. Modality. Conditions and
Types of Responses, were worked out thereby yielding a total of sixteen treatment conditions

which are presented below alongwith one example of each.

N Y ol

ainal name

TRRERLE [T A

ks Auditory Modality accepted, Facilitation 1, *Yes" Response type c.g. Tiger (Visuall,
Tiger (Auditory).

5, Auditory Modality accepted. Facilitation I, ‘No" Response type e.w. Chair « Visuahy,
Chair (Auditory).

3. Auditory Mod-'ity uccepied, Facilitation 11, V5" Responsc type c.g. Gorill
(Visual), Sheep (Auditory).

4. . Auditory Mcdality accepted, Facilitation [1. "No™ Resporse type o.g. ook (Visualy,
Train (Auditory).

3. Auditory Modality accepted, Interference Condition ‘Yes™ Response type c.g.
Camera (Visual), Kangaroo (Auditory).

6. Auditory Modality accepted, Interference Condition ‘No' Response type e.g. Lion
(Visual), Wall (Auditory).

7 " Auditory Modality accepted. Control Condition “Yes® Reiponse type ez Blank
(Visual), Deer (Audltory).

8. Auditory Modality accepted. Control Condition *No' Response type e.g. Biak
(Visual), Comb (Auditory).

9. Visual Modality accepted, Facilitation I, *Yes' Response type e.g. Rabbit (Auditory).
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treatment conditions. The dependent measures were the Ris 0 itake decisions zunder
. respective conditions and the Errois committed.

METHOD
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unattended stimuli. four different conditions varying in their facilitc.. or interference
property were designed as the variable of major importance. These were [acilitation i
Facilitation 11, Interterence and Contiol Conditions. Facilitation | condition tad as 2t~ defining
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where auditory modality was the accepted one (Howard and Templeton. 1966: Pick. Warren
and Hay, 1969; Colavita. 1974; Posner and Summers reported by Posner and Synder. 1973
Posner, Nissen and Klein, 1976). To permit the comparison the nature of attended modalit
was used as another variable which had two levels, namels. visuat and auditory. The third
variable employed was that of the response categories i.e. "Yes™ or “No' it was by pothesized
that it would have shorter Jatency to respond with “Yes™ and with “No'. In condition to these
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situation.
Response time taken t~ make the decision whether the stimulus: presented in the

accepted modality was an anima: name or not. Number of errors (il any: committed  taking

the decision was also another dependent measure. -

Thus a 2X4X2X2 (Modality X Conditions X Types of Response X Soxd Factorial
Design with Repeated Measures on the three factors. namely, Modality. Conditions and
Types of Responses, were worked out thereby yielding a total of sixteen treatment conditions
which are presented below alongwith one example of each.

. Auditory Modality accepted, Facilitation 1. *Yes™ Response type e.o. Tiger { Visuat),
Tiger (Auditory).

2; Auditorv Modality accepted. Facilitation I, ‘No® Response type ¢.o. Chair ¢ Visua,
Chair (Anditory ).

3. Auditory Mod- 'itv sceepeed, Facilitation 11, Vs’ Response tvpe cg. Gortdia

- 4Vistiah), Sheep (Aaditory)

4. Auditory Madality aceestad, Faciiitation 11, "No™ Resporse tvpe v ook (Viseal
Train (Auditory ).

. Auditory Modality accepted, Interference Condition "Yes' Response type ¢
Camera {Visual). Kangaroo (Auditory).

6. Auditory Modatity accepted, I[nterference Condition *No® Response type cg Lion

(Visuat), Wall (Auditory).
% Auditory Modality accepted. Control
{ Visual), Decr (Auditory).
Auditory Modality accepted. Control Condition *Ne® Response wype e.g. Biook

(Visual), Comb (Auditory . —
9. Visual Modality accepted, Facilitation [, *Yes™ Response type e.g. Rabbit (Auditory ).

Condition "Yes™ Roponse type o Blank
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0. 'Visual Modality accepted, Facilitation 1, *Yes' Response type e.g. Pot (Visual), Pot

(Auwditory).

1L Visual Modality accepted, Facilitation IL ‘Yes’ Response 1vpe e.g. Ass (Vlsua!) Ox
‘ (Auditory).” ;

2.~ Visual Modality accepted: Facilitation 11, ‘No” Response type e.g. Table (V:sual)
Board (Auditory).

3. Visual Modality accepted, Interference Condmon ‘Yes' Response type e.g. Lizard
{anal) Bottle (Atidnory)
14 Visual Modality accepied:

( Visuvat), Fox (Auditory.).
5 Visual Modality accepted. Control Condmon ‘Yes' Response type e.g. Leopard

(Visual), Boop Signal (Auditory).
i6. Visual Modality accepted, Control Condmon ‘No’ Response type e.g. Ring (VTSual),

Boop Signal (Auditory).
The experiment was conducted in two sessions, in first session the auditory modality was

the accepted one and the visual was to be the rejected one and the reverse was the case of the
second session for half of the subjects. The rest of the subjects had the two sessions in the

opposite order.

Sample
' 30 University students (15 males and 15 females) within the age range of 19 to 25
years participated as subjects in this study.

luterfcrtnce (‘ondmon ‘No Response Wpe e.g, Ink

Stimulus Material
Five pairs of stimuli were detailed for each treatment condition thereby constituting a

total of 80 pairs for the two sessions.

Required number of cards (14.3 x 9.9cms) with words written on them were used as
stimulus cards for visual modality, the words for the auditory modality were orally presented
to the subjects. Randomization of various stimulus pairs under different conditions was
eftected by shuffling the cards and thus noting the sequence of cards for each subject.
Apparatus
An Electro-tachistoscope, a Digitimer TW-7010A connected 1o the tachistoscope, a
collar mic. a-tape recorder, a cassette with ‘Boop’signal recorded on it, and a screen
constituted the Iaboramry set-up where the experiment was conducted.

s

Procedure
The subjects were instructed to take the decision ad quickly as pos-;ablc regarding the

ward presented through the accepted channel whether it was an Animal name or not in the
Conurol condition utilizing visual modality as the attended one. a “Boop’ signal was presented
by a_tape-recorder in the auditory channel while the control condition with Auditory modality
as the attended channel included the visual presentation of three dots on a card. Cach subjects
was given five practice trials in order to make the nature of the task clear to him followed by
the actual experiment. The response time taken and the response given by the subjects were
noted down cn the prepared data sheet. With the completion of one session, the subject was
given a S-min rest pause followed by the second session of the experiment.

RESULTS :
Fach treatment condition had five trials and the means for each of the set of five

readings were computed and the obtained mean reaction times were treated as raw scores for
the S!:l‘i-;li'-." analvses.
‘ Table 1 shows Lhe total R {'s, Means and Ranges under each of the sixteen treatment

cunditions
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An analysis of variance was carried for 2 X 4 x 2 x 2 factorial design with repeated measu
on the tirst three factors. The ANOVAmumman is presented in Table 2., i

Table 2 Smmmn of Analvsis of Variance. B e .
Source of Variation Sum of Squire T Mean Square  F-Ratio
Between yulijety 330030 36 39
G or Sex 17287 I8 1 117387 1R a7l »
Subjects within Groups Error (¢) 4223669 18 28 1501845 33
Wb Subjects G1541D9 R4 430
A or Modalay 1462027 23 | 1462047 25 +$1.35 (It
GA . 1918136 1 2NR] 38 083 N
A x Subjects wathin Groups. Error 1a) 98970 03 28 33356 07
H or Conditions 1118531.37 3 IR4843 86 26,64 o
GB 3872512 3 46241.7 LI {
B x Subjects within Groups. Error (b) 1207024 04 R4 14369 33
C or Types of Responses 11581032 I 1153810.32 513 {
GC 29181 36 | (2018136 7 429 A
C x Subjects within Groups. Error (¢) 632595 20 28 JI397 38
AR 247098 .96 3 K260 32 iNs 1
GARB J 18168 50 3 5722 83 U 41 N
AB x Subjects witlnn Groups. Frror (ab) 118366759 84 140§9 28
AC 460 60 | 160 60 0.0s N
GAC 6.68 | 6.68 0.0 N
AC « Subjects wathun Groups Error (ac) 16238943 Rt 9371.05

S To 173610 83 3 578328 752 i
GBC 46445.80 3 . 1538129 20 N
BC x Subjects withiy Groups. Enor (bo) fdhbig] 43 84 98 50
ABC . 63015 6. 5 21308 33 24 N
GABC 32981 03 3 10993 63 L.27 A
ABC x Subpecis within Groups. krvor (abc) 126625 (0 S1 Sasn 2T

The various conclusions drawn from the analysis of variance are as follows:

ta

lad

4

Modality was found to be a significant variable with shorter reaction times |
the visual modality as acgepted one, thereby proving the relevant hypothesis (F
41.35.df = 1/28.p < 001).

Conditions alsd contributed significantiy to the total variance obtained (F
20.64.d = 4135, dr = /84, p < 001 Sinee, Fvalue for conditions w.
significant. a further analvsis by Tukey's method of Multiple Comparisor
(Ryan. 1939) was carried out which showed that Factor | was as fecilitating
the Control where blanks were used while Factor Il turned out to be comparab
in its effects as the interference Condition.

Supporting the hypothesis. ‘Yes response category information processing w:
significantly faster than that with ‘No’ response category (F = 3, 13 df = 1/28,
<.001).

No sex difference was found with respect to the f{astness in informatio
processing of lexical decisions in a selective attention ct-up (F = 0.71. df
1/28).

Three significant first-order interaciions obtained were those betwgen s
Conditions, Modality and Conditions, and Cenditions and Types of Pespain:
with the siznificance levels given respectively (F =3.22, df=3/28. o - (-
(f =553, df=3/8 8, 0 < DS, (F=T 32, Af 3/84, p< 003
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For still finer anaiysis, Tukey's method of multiple comparison of means (Ryan,
1939). was applied to see the significance of the differences between 16 treatment mean
Response Times with error RcSponse Times included and the Table 3 cited below shows the

results obtained.
. 'L he Results of Turkey's i\mlmd of Multiple {.‘omparlson when Applied to lour Condition Means given Below.

| -B B, B, ] B,

: Eau!iumon 1 Control Facilitation i Interference

{ Biac ] NS hJ vl ot

Ple Comnot _m.kxi_.z}._m_ - 2 0
[Bfaer Tr or i : NS

l B i ferance ”{_h- G i NS -

M Ren 1 750.51 767 .02 $37.41) 86933
BISCUSION

The ANOVA indicated a highly signiticant impact of the variable (F=41.35, df
= [/28.p< 001) where the information processing in the conditions with visual modality as the
accepted one was significant faster than the conditions with auditory modality

Being the accepted one. The obvious conclusion seems to tie well-established
principle of visual dominance over that of auditory modality in so far human information
processing as we know it presently, goes. Visual dominance appears to be paradoxically
related to the comparatively weaker capacity of visual inputs to alert the -organism to their
occurrence. In response to this reduced alerting, subjects tend to keep their attention turned to
the visual modality. This bias works via prior entry to allow vision to control the mechanisms
that sub served conscious reports.

The ANOVA clearly reveals highly significant effect on response latencies (F=26.64.
df= 3/84.p<007). The variable of Conditions centered around the premise of semantic
interaction of varying degrees between informational contents of two modalities employed
irrespective of whichever modality happened to the ‘accepted ‘ or the ‘rejected one. The

_lindings however, could be mterpreted i terms of the subjects not beiny able ta successfully
fifier out information occurring on a modality, which they are instructed to ignore when it has’
a close semantic relationship to the attended information. The conclusion is supported by the
findings of Greenwald (1970) Lewis Ugal{2000) Infact, Sen & Posner.(1979) found that the
semantic interaction was modality — specific in their auditory- attended condition presenting a
word unrelated to the context significantly increased RT, whereas if the subject was to name
a visual item, the effect of context provided by the auditory phase was only limited.

In addition, RTs for ‘Yes™ response were significantly shorter that those taken or
respond “No® (F=13,df= 1/28,p<05). Some what analogous studies using the lexical decisions
nf “different™ (Sternberg, 1966,1969 Krueger, 1973) interpreted the relatively longer RTs
~differeat” in terms of the larger possible set of pairs and thus ‘the could be stimulus
uncertainly in the “different” case. One possible speculation that could be made to explain the
findings is that owing to the specification of animal category. it could be assumed that the
subjects tend ‘to polarize the mental dictionary according to the characieristics typical for
aniimal — the most' importance being the ‘Living’ property. So as soon as the subject comes
across an animal name, he scans through the animal dictionary and as soon as he comes
across the particular word out of ‘n’ animal words it terminates his search, thereby heing self

—~ terminating in a serial model. This readilv explains the less frequently occurring animal
names. For a non-animal name, the subject search exhaustively although unknowingly the
whole of the ammal dictionary. Not finding the name through it, he does not stop there and
enters further into the ‘second non-animal name dictionary thereby resulting longer RTs
(Reactivn Times) for *No’ responses. The subject, however, does not stop here itself and

. continued his search to conirm the existence of word in the non-animal dictionary as if
confirming the correctness of his response. This in turn ieads fo the different RTs ( Reaction
Thnes) oitained for ‘na’ reseonses for different words. 1t must be added that the laiter scarch
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is also embraced within the preview of serial model. As expected no su.m-htdnl sex differe
were found in the present investigation. » %

IMPLICATIONS

Accurate and precise information processing by individual is necessary
individuals to function adeguately in life. From the findings of this study the excelience
visual modality over the auditory one. -this has implication for employers ot labour
individuals to be engaged it jobs that require precise aculty and all othet situation that requ
precise. sound and accurate vision judgement.

*

. _ REFERENCES

Colavita, F. B. (1974). Human Sensory Dominance. Perception and Psychophisics, 16, 409-41

Greenwald, A. G.(1970). A Double Stimutation Test of {deamotor Theory with Implication
for Selective Attention. Journal of Experimentu! Psvehology. 84, 392-308(a)

Greenwald. A. G.(1970). A Selective Attention as a function of Signal Rate. Journal «
Experimental Psvchology, 86, 48-52(b). )

Howard [.P. & Tempteton. W.B.(1966). Hwnun S’punuh):#w:mmm New York: Wiley

Jamcs C. T. (1973). The Rolc of Semantic Infmmalmn in lexical Decision. Jowrnal

0 Experimental Psychology: Human Perception mzdefffmmw?u i HU [36.

Krueger, L. E. (1973). Effect of Stimulus Frequency on Speed of “Same™ - “Ditlcrent
Judgements. In S. Kornblum (ed.). Awention & Performance /17 New York
Academic Press. &

Lewis, J.(1970). Semantic Processing of Unattended Messages using Dichotic Listiiig
Jowrnal of Experimental Psyvehology, 85, 225-228

Pick. H. L.. Warren. D. H. and Hayv. J. C. (1969). Sensory Conflict in Judgement ol Spatial
Direction. Perception and Psvchophysics, 6, 203-205." .

Posner. M. . Nissen. M. ). & Klemn, R.M. (1976). Vistal' Dominance: An Information
Processing to its Origins and Significance. Psycholagical Roview. 86.157-171.

Posner. M. . & Synder. C. R. R. (1973). Visual Dominance: An Information Processing (o 1is
Origins and Significance. Psychological Review, 89, 137-171.

Rubenstein. H. Lewis. S. S. & Fubenstein. M. A. {(1971). Evidence for Phonemic Recordite
in Visual word Recognition. Jowrnal of Verbal Learning and Verbal Beheavionr.
10,645- 647.

Ryan. T. A. {1959). Tukey's Method for Multiple Comparison in Pwthnloulcal Reseurch.
Psychological Bulletin, 56,26-47.

Schvanaveldt, R. & Meyer, D. E. (1973). Retrieval and Companson Process in Semantic
Memory. In S. Korblum (ed.). Attention and Performance 117 New York: Academic
Press.

Sen, & Posner, M. 1. (1979}. The Etfect of Unattended Visual and Words on Cross Maodal
Naming. Bullctin of the Psychonomic Society, 13, 405-408.

- Sternberg, S. (1966). High Speed Scanning in Human Memory. Science. 153, 652-654.

Sternberg, S. (1969). The Discovery of Processing Stages. Acta Psychological. 30,276- 315

Winer, B.J. (1971). Statistical Principles in Experimental Design. New York: Mc Graw Hill.

Ugal, G.A. (2000). Decision Making Strategies of Children from Two Different Socio-
Economtc Strata. .Adfrican Jowurnal of Business and Economic Rescar cfr 1), 114-119

. .



