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ABSTRACT

A review of the Titerature reveals that several models of selective
attention have been proposed. Traditionally, these models have been
distinguished on the basis of two dimensions: their formulations -
regarding 1) Tlocus of attentional operations and 2) the nature of
capacity limitations. In regard to the former, "early" theorists have
indicated that attention is a prerequisite for in depth perceptual
processing whereas "late" theorists have suggested that attentional
activity is coﬁfined to postperceptua1-operations. In regard to the
latter, a distinction has been made between "structura]“.theorists who
have implied that attention, which exerts its influence in isolated
processing systems, regults from the inability of cognitive structures
to simuttaneously process competitiQe stimulus inputs and "functional™
theorists who have described attention as a d%ffuse cognitive resource
that is Timited in a general fashion, however, variable in terms of its
restrictions and functions. At the empirical level it is noted that
although diverse paradigms .have beenhemployed to define Fnd measure
attention, researchers from varying theoretical positions have for the
most part relied upon a particular means of data coilection. On the
basis-of these observations, it was hypoéhesized that currenf
controversy may stem from the commonly held assumption that attention
is a unitary concept/process. An attempt was made to test this”™
premise.

Specifically, eight experimental tagks, two supporting each of the

four theoretical positions that result from the aforementioned

111



‘categorization scheme, were administered to 60 subjects. A number of
predictions specific to the eight paradigms were tested. Subsequently,
the entire data set was submitted to a principal components analysis.
The majority of predictions were confirmed suggesting that the diverse
methods of assessing attention which currently exist are equally
accurate and appropriate. The results of the principal components
analysis suggest that attention is a variable process. More
specifically, attention appears to operate differently in the visual
and the auditory modalities; it appears to manifest both "structural"
and "functional" Timitations; and it appears .to intervene at multiple

Toci in the perceptual cycle.
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CHAPTER I
INTRODUCTTON

A fundamental understanding of human behaviour requires an
'éxp1ication of the manner inkwhich persons acquire, assimi]ate; and
utilize information as a means of achieving a meaningful working
knowledge of the vast afray of stimuii which impinge upon them.
Certainly this is neither a novel nor radical fdea. With varying
degrees of sophistication nearly every major school of psychologicai
thought has souaght.this objective and has proposed schematic
conceptualizations regarding the transformation of sensory energies’
into cognitive experiences.

A recurrent problematical issue has been the identification and
elucidation of a central regulatory process which accounts for the
focusing and generally coordinates the organizational, analytical, and
integrational activities commonly recognized in perceptual acts.
Although other mechanisms have been posited to explain these
phenomena, more 6ften‘than not, an attentional process has been
implicated {(Blumenthal, 1977). Unfortunately, the ability to obtain
a consentient definition of attention and a precise system of
measurement of such a process has repeatedly eluded both researchers
and theorists alike. That is most clearly illustrated by the fact that
the delineation of attention, as evident in present day formulations,
has progressed minimally since the exposition put forth by Wiliiam

James (James, 1890). Due to its intangible and elusive nature,
1
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moreover, some psychological schools of thought, such as the Gestalt,
have minimized-the significance of attention while others; such as
the early Behaviourist, have rejected the con&ept completely
(Blumenthal, 1977). In modern times the iﬁformation processing
approach] provides perhaps the most comprehensive formal system of
theorizing, together with a rigorous methodological framework, to be
adoptéd by those researchers who have an interest in investigating

the functions and specifying the parameters of attention.

Definition
It iny seems appropriate that any investigative effort has as

its starting point an elucidation of the subject matter under

consideration. In so far as the concept of attention, as discussed

in this paper, attains its-meaning only within the broader context of

coonition, it is necessary to review some suppositions and implications

of the information processing approach as they pertain to perceptual/

-

cognitive activities.

L

Within a scientific realm an "information processing" approach mey
be applied to any line of investigation. As such, it connotes a2
systemetic approach, perspective, or concepiual framework to the subject
matter under consideration whereby cbservable or hypothetical phenomena
are conceived as being interrelated in a fashion that is analogcus to
that of computer operztions. Within the psychological sphere the term
"information processing” has also been used to refer to that specialized
field of inguiry which i1s concerned with the actuzl conversion of senscry
data into meaningful perceptual/cognitive experiences. Throughout this
paper the term "information processing” is used exclusively in the former
sense, that i1s, as 2 computer metaphor. So as to avoid confusion, the
act of processing information, including the collection, assimilation,
and analysis of sensory dsta will be subsumeé under the broader term

of perception. '



3
A central assumption is that perceived events are not necessarily
mirror reflections of stimulation but rather, more accdrate]y, are
experiences produced by the transformation, analysis, and synthesis of
sengory events. Although a complexity of processes describe the
assimilation of sensory data, by no means is this achieved in a

haphazard or desultory manner. Consequently, stages, processes, or

. sequences of events, such as encoding; analyzing, and memory have

been postu]éted as a means of accounting for the'méthodica1 series of
operations which convert sensory phenomena into meaningful and
comﬁrehensib]e cognitive experiences.”

In addition, it is assumed that the collection, identification,
and integration of sensory data is not an immediate event but rather,
is an occurrence which requires time. By extension, moreover, it is
generally recognized that the amount of information which can be
processed withfn a given period of time is limited. The assumption of
Timi ted capaci%y, which follows from these governing principles,
necessitates the inclusion of a process whereby an organism is able to
select from the complex array of stimuli present at any one time that
which will be given priority and enjoy access to perceptual analysis,
conscious awareness, a resbonse execution mechanism, and representatioﬁ
in long term memory. Within the confines of an information brocessing
approach, then, the concept of attention embodies the selection that

occurs in perceptual/cognitive experiences (Haber & Hershenson, 1973).2

-»
though it is not universally accepted, in so far as objecticons and
criticisms have been raised concerning its inherent redundancy, it should
e noted that the term "selective attention” is commonly used in the
literature. For the purpose of this study this issuc remains immaterial angd
the terms "attention" and "selective attention” will be employed inter-
changeably.
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Thus, as discussed herein, attention is construed as a central

regulatory mechanism or process. As such, it governs consciousness,

—

ultimately sanctions that which\will be selected to enter awareness,

—

and insures the temporai as well as contextug] continuity of mental

events. .A% a more concrete level, attentional processes may also be
defined in terms of the specific phenomena which they must address.

A selective attention éechahism must not only account for an organism's
abj]ify.to focus upon a limited aspect of the sensory field while
resisting disrupting influences from competing or irrelevant stimuli,

but it must also be sufficiently flexible in scope and direction so as

to assure adaptive responses according to demand. In addit{on, attentional
mechanisms must speak to the apparent?y paradoxical finding that

although an®organism genéra]]y finds it difficult to focus upon two or

more competing inputs simultaneously, it is apparently able to react to

previously unacknowledged stimuli (Dixon, 1971).3

“The focus of the present investigation is concerned with specifying
the parameters of attention as they pertain to the selective perception
that occurs among well differentiated stimulus events. That is, the main
interest 1s io explicate the process which accounts for an organism's

'failure_to perceive 2 sensory event in situation "B" that he/she could
easily perceive on occasion "A." Seleective perception, however, has alsc

been discussed in terms of perceptuzl unpreparcdness. As such, the main
interest 1s to specify the parameters of those conditions in which

sensory iaputs are not perceived due to a lack of sensory apparatus or
skill (perceptual learning) on the part of the organism which precludes o
differentiation among the elements comprising a stimulus array. Prominent
investigators in this field of inguiry include Gibson (1969) and Tighe

and Tighe (1966}. The concept of attention itself has alsc been employed
to describe selective processes that occur afier the cempletion of and
completely independent from the perceptual zct; that is, to explain the
phenomenon thati perceived and conscious events are not utilized in response
selection. Such notions of attention are most often related %o discriminaztion
and association learning theory. It is generally mainteined that through
prior experiences and past reinforcement contingencies, an organism has
come to regard those "nonselected,” "nonattended" aspects of the stimulus
complex as irrelevant. Theorists such as Mackintosh (1975), Fisher and
Zeamen (1972), Lovejoy (1968), Trabasso and Bower (1968), and Zeaman and
House {1963) have addressed this issue at length within both human and
other organisms.
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ATthough the information processing approach to perception and
cognition clearly illustrates the need for an-attentionaT mechanism and
concomitantly prescribes general quidelines regarding the construction
of methodo1ogica1 paradigms for measuring the phenomenon, it does not
present an aéreed upon definition of the process. The fact of the
métter is that, in spite of their sobhisticated theoretical and
empirical armamentarium, researchers have yet to comprehensively
elucidate the concept of attention. That lack Justifiably warrants

a reassessment of the current selective attention research and theory.

Statement of the Problem

Substantial theoretical dissension pervades the selective attention
field as is evident by the numerous models that have been proposed. In
spite of the fact that researchers:have systematically and comprehensively
delineated the ro]e‘of diverse variables upon the attention process,
empirical findings to date have not dispelled theoretical contention.

7o a certain degree this state of affairs is éttributab]e to the fact
that each researcher in attempting to confirm his/her theoretical
formulations has demonstrated a decisive preference for a partfcu]ar
means of data collection. For example, Moray (1959, 1960, 1967, 1970) has
primarily conducted investigaﬁions within the auditory modality, whereas
Neisser (1963, 1967, 1973, 1975, 1976) has tended to confine his research
efforts to the visual modality. Shiffrin and his co]]eagues‘(1972, 1973,
1974, 1976) have generally employed the "simu]taneous-sequenéiaT" -
paradigm, while LaBerge (1973, 1983; LaBerge, Petersen & Norden, 1977),

has frequently employed an advanced cuing procedure.

4.
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Although an unwavering reliance upon a particular methodoiogicai
approach 1is not scientifically invalid in itself, the lack of success
"in resolving theoretical controversy to date suggests that continued
pursuits along such segregated lines of inquiry within the selective
attention field may be counter productive. A re-examination of the
b;sic issues appears to be needed.

Perhaps the most rudimentary assumptiap adhereq to in the field
of selective attention is that attention is a unitary phenomenon, with
the proposed models merely reflecting variations in the conceptual
framework.h A review of the theoretical and experimental literature,
however, reveals sufficienf justification for questioning that
a;sumption. It is the purpose of this study, therefore, to re-examine

this fundamental premise.

- Models of Selective Attention

Pioneering Efforts

Broadbent
Oonald Broadbent's (1958) Filter Theory was the first formal mode]
of percép;ion that was not only based upon an information processing

approach but also postulated in extensive detail the operation of a

It should be noted that although this state of affairs precludes a
unified theory of attention, it is not at variance with sound scientific

theory building. That is, the models which have bee" prooposed do not
impart an immutable reality nor are they irrevocable. Their value lies
in the conceptual framework that they provide and is indirectly measured
by the efficacy of each model to parsimoniously explain and predict the
empirical data observed. Furthermore, sound scientific theory building
predicates that in the absence of any convincing empiricsl research to
the contrary, no one sclution or formel means of interpretation is
necessarily correct. Thus, at the theoretical level multiple, diverse
models of selective attention may, and in fact, do coexist.
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selective attention mechanism. Although the model incorporated findings
from diverse experimental investigations, most crucial were the
observations notéd in selective listening situations (Broadbent, 1958).

At the time of his formulation these studies had geﬁera]]y suggested
that the inébi]ity to comprehend two simultaneously presented messages
was due to the involvement of some central process rather than any
peripheral operation sdch as sensory masking; that thé rate of stimulus
presentation was critical and negatively correlated with comprehension;
and that the discarding of iﬁ?ormation was not random (Moray, 1969b).

Whenever subjects were required to overtly repeat (shadow) one
of two simultaneously presented or competing messages, théy ignored
the non;éported/nonattendéd message for all practical pufposes.
.Although they detected in the nonattended channel simple physical
characteristiqs, such as the presence of another message, the sex of
the speaker, and the general nature of the stimuli (prose, pure tones,
etc.}, subjects failed to recognize its content (Cherry, 1953). <

Split-span studies, in which subjects were required to reca]] two
series of simultaneously and dichotically presented digits (that is, one
series of digits was presented to each ear), reconfirmed the finding
that stimulus presentation rate was a_critical factor affecting
perceptual analysis and furthermore, documented the fjnding that
subjects, given a choice, prefer to recall by ear of presentation rather
than by order of presentation (Broadbent, 1958).

Based primarily on such data and in accordance with an information
processing analysis of perception, Broadbent hypothesized that, from

the time external stimulation impinged upon the sensory receptors until
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it was perceived and responded to by the organism, it was transformed
énd operated upon by various processes occurring at specified stages
in the general schema of information flow. The majority of these
activities, if was assumed, occur in a perceptual analyzing system
which, being of limited capacity, is susceptible to overload if
required to analyze all the external inform;%ion present.

Schematically, Broadbent conceptualized the movement of sensory
- information through the perceptual system in the following manner.
Incoming stimulus information, arriving over a number of parallel
sensory channels, “is deposited in a sensory buffer. In addition to
briefly storing the material, this faci?ity”fs éapabTe of conducting
an elementary analysis of physical features. Providing that the
information is pot detained beyond a certain critical period, in which
event it will decay, it is relayed in an undisturbe& manner to a
" selective fi1%er. The  filter, based upon a sampling of the material
held in the sensory buffer, selects one of the many input sources and
transmits that information to the central processing channel. It is
at this stage that the segégfz/ﬂata is ana1yzéd in detail, pefceived,
and then ‘transferred to a long term memory store as well as 2 response
execution mechanism. Upon the completion of the perceptda] cycle,
a resampling of the channels occurs and the entire process is
re-engaged. | -

The resampling procedure or switching of the filter is not -an
instantaneous process but rather invoives a component of dead timé

during which the remainder of the §§;;em is inactive. It should also
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be noted that the selection of a channel is not random, and the

probability of selection may be altered by features of the stimulus

such as novelty, salience, intensity, and/or states of the organism

Such as needs, drives, and arousal. Furthermore, two or more bits

of information may move through the system simultaneously or in

parallel provided that the maxfmum capacity of the perceptual -

analyzing system is not exceeded.’ ’ .
Briefly stated, then, according to Broadbent selective attention ¢

refers to that screening process conducted by the filterl&uﬁing the

initial phases of the perceptual cycle whereby stimulus events which

havé been differentiated on the basis af an analysis of their

elementary, physical characteristics are identified as relevant and

‘permitted to undergo higherLogder perceptual/cognitive processing.

Information designated as irrelevant has its’ perceptual/cognitive

processing either- temporarily suspended or completely terminated.
Need]ess‘to'say, Broadbent's formulations and speculations

regarding the nature of the attentional mechanism did not go unchalienged.

Out of the proliferation of studies which ensued (Gray & Wedderburn,

1960; Treisman, 1960; Yntema & Trask, 1963}, those demonstrating

5The reader should bear in mind that the materizl that has been
presented above is merely intended as a brief review of Broadbent's theory
of attention/perception. As such it suffers from limitatigns that are
inevitably encountered whenever one attempts to condense Hsghly complex
theory into symoptic form. Although specific parameters of the model
such as the formulations regarding switching time, are most often
blurred by such a rendering of the material, it is felt that the zbsence
of .detailed elaboration of such notions does not hinder a fundamental
understanding of the medel as deemed necessary for purpose of this
paper. For this reason, the practice of presenting only tHe most
eritical features will be adopted throughout the review cf the remaining
nodels. h

®
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that the fi]ter did not comp1ete]y and entirely screen the information

' arriving on an unattended channel proved to be the most damag1ng
(Moray, 1959; Norman, ]969, Jreisman, 1964a). In direct response to
these criticisms, Treisman (1964c, 1969) and Deutsch and Deutsch

(1963) proposed alternative filtering models of attention. “For the;

most part these models 1nc]uded a re1ocat10n of the filtering
T

mechan;sm and a mod1f1cat1on of the process by wh1ch select1v1ty occurs.

Treisman N

According to Treisman{1964c, 1969) seleetion, fundamentally
speaking, is the resultant of a binary set of operations; that is,
Operations occurring at two stages of the perce%tua] processing
sequence. All sensoryidata impinging upon the erganism pass through a
complex network of parallel as well as hierarchically arranged
speciatized feature detectors which are differentially prepared to
accept sensory information. Such analyzers independently scan the
stimulus inputs for the.presence of those critical attributes which °
collectively establish the criteria for selection.” That is, the
message which is selected is comprised of the highest possible'
combination or set of significant features. In-addition to-isolating
the re]evant‘hessagé, these preliminary series of ana]ytica{ operations
also act as filters by attenuating the signal strength of ifrelevant
messages. —

;A1] incoming stimﬁli, regardless of their EignaI s;rength, are

then transmitted to a central analyzing;structure, the pattern

recognition network, where ‘they have the potential of activating their

-

Y
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respective memory correlate or dictionaﬁ§ unit. Currenf perceptual
activity and prior 1earn1ng establish a different and varwab]e

: acttvatton threshold for each dictionary unit. The first message or

pattern of jnbut which is of sufficient signal strength to fire its (\_’,;7
)

dictionary unit will enter conscious awareness, and subsequently, gain

accdss_to long term memory and a response mechanism. Thus, the
informat.on which is ultimately selected has successfully met first
filter and)fhen threshold tests.. Furthermore, Treisman postu]étes a
recipﬁocaI're1ationship between dictionary units. Specifica]ly, once
a dictionary.unid fireé i£ oncomftant]y lowers the firing thresholds
of other dict1onary urits for all st1mu11~wh1ch are current]y
anticipated due to pr1or learning.

In summary, then, Treisman advances the notiéh that selective
attention re5u1ts from the interaction of 0perat1ons occurr1ng at two
staoes of the perceptual processing cycle. Selection 1n1t1a1jy occurs
whenever an analyzer is required to s1mu1taneous]yﬁkondﬁct operations.
upon two concurrent sensory inputs. For example, in those situations
in which competing stimuli converge upon £he same analyzer, only 6ne
will be given priority, that is, it-will continue the perceptual
sequence undisturbed, while further procéssing o% the exc]uded.item
will be compTeted with an attenuated signal strength. The second stage
of filtering, which is determined by the activity of the patzern
recognition network, involves the selection of the one sensory item
that is of sufficient smgnal strength to surpass the f1r1ng thresho]d
for its respective dictionary unit to complete the perceptual/cognitive

cycle.
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Deutsch and Deutsch

In opposition to Treisman's analysis, Deutsch and-Deutsch (1963),
contended that the presence of an early filtering mechanism was
superfluous. They postulate that all incoming messages proceed
undisturbed to a central selection mechanism which is a subcomponenE_
of memory. |

Although each stimulus signal fires its respective memory analogue;
'thereby assuring complete perceptual analysis and recognition for alil

incoming sensory inputs, it is only that sigﬁal whose memory correlate
“fires Qith the greatest intensity that will be selected for completion
of the perceptual cycle and as ;uch gains access to a response mechanism

and permanent storage in memory. The strength of the activation off’hxy

each memory correlate is in direct accordance with the 1mportaﬁfg/;f

the stimulus for the organism as determined by momentary intentions an
past learning.

Deutsch and1Deutsch maintain that each time a signal is e]ected,‘
it establishes the basal activation level for selection for all other
stimuli; and furthermore, in a manner functionally similar to Treisman,
it subsequently enhances the imporfance weightings of related stimuli.
Although perceptual analysis through the firing of a memory unit is a
necessary condition, it aioﬁe does not provide sufficient grounds for
conscious awareness which is also dependent upon the organism's state ~
of arousal. In addition to postulating that some degree of general

arousal is necessary for attention to operate, Deutsch and Deutsch

further distihguish a gradiént of responsiveness on the part of the A
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a

organism which is determined by his/her state of arousal. That is,

whereas individuals when aroused Q?]T attend to any incoming message
provided that it is not concomitant with a more important one, when
asleep they will respond to only very important messages, such as a
person's own name. | .

In summary, then, Deutsch and Deutsch postulate that selective

attention intervenes in the perceptual cycle at the memory level; after

2ll stimuli have received compiete perceptual analysis and activated

their respective memory representations. Selection is achieved by a

comparison of the firing strengths of the diverse memory correlates.

By definition, then, selective attention is that process by which the
sensory item whose memory analogue fires with the greatest intensity

is selected for completion of the perceptual/cognitive processing

sequence.

Norman

Norman (1968) emphasized the need to recognize the qualitative
aspects of sensory inputs. He presents a reformulation of the Deutsch
and Deutsch model. That is, although all sensory data activate their

respective representation in short term or primary storage, thereby

undergoing perceptual analysis, they do so in a variable fashion

depending upon their physical attributes. The level of sensory activation
in conjunction with the pertinence value of the stimulus, as determined
by momentary intentions, previous inputs both remote as well as recent

in origin, and expectations about future inputs, establishes an
v

aggregath activation Jevel for each stimulus. It is that stimulus which

]

\
\/—\\ ¥
-
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pessesses the highest total primary or short term memory activation
that is selected for further perceptual processindl Similar to
Deutsch and Deutsch, Norman postulates that perceptual analysis and
interpretation is merely a precondition for conscious awareness and
higher-order perceptual/cognitive functions. |

According to Norman, then, selective attention refers to the
1solation of that one stimulus event which will be permitted td enter
permanent or long term memory, conscious awareness, and have access
to a response exefution mechanism. Selection, which'ogcurs after all
stimuli have activated their resbective memory correlates, %s determined
on the basis of the strongest firing strength of the diverse stimuli

represented in primary or short term memory.

Hochberg

Hochberg (1970), stressing the active, dynamic nature of perception,
postu]aEed that perceptual acts, as a function of the brganism's
pre-established, though not unalterable cognitive schemata, are inherently
organized and selective. That is, in any perceptual situation an
organism generates a set of gxpectancies which organize his exgloration _
of the stimulus field and concomitantly establishes the order in which
sensory information will be encoded into permanent memory. Thus,
although an ofganism may scan all impinging stimuli, only those
aspects of the environment which confirm its anticipations, as -
determined by its schema and established by the context of the situation,

will be encoded into more permanent form and subsequently gain access

t0 conscious awareness.
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Accordiﬁg to Hochberg, then, the employment of cognitive
strategies establishes a hierarchical order of encoding for stimulus
events or sequences of events. Selective attention refers to the
encoding into permanent memory of that limited portion of the stimulus
complex which confirms the expectancies generated by the more saljent
schemata. -
With the advent of Hochberg's model, the basic axes for the
theoretical orientations to selective attention were established.
On the one hand, models of selective attention assumed that perception
was a passive activity, the organism mere1y a conduit of sen;ony
information (Broadbent, 1958; Deutsch & Deutsch, 1963; Norman, 1968;
Treismany 1964c, 1969). -Alternative models (Hochberg, 1970), depicted
perception as a dynamic, constngptive process. The former regarded
attention as a necessary but inert facilitator of perception, the latter
‘conceptualized attention as a fluid process which could be appropriately
distributed so as to enhance perceptual functioning.
| Apart from this distinction, the selective attention field was

further divided by questions concerning the exact locus of the
attentional mechanism(s). Theorists sﬁch as Broadbent (1958) and
Treisman (1964c, 1969) postulated that attentional érocesses dperate
during the initial pﬁases of the perceptual céntinuum; that is, prior
to the-activation of memory correlates. Consequently, not all sensory
data attain comparable levels of analysis, and sensory items are
differentially processed prior to activating their respective memory
analogues. In so far as Deutsch and Deutsch (1963), Norman (1968) and

Hochberg (1970) regarded perceptual analysis as an automatic and
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irrepressible operation, they assert tﬁat attentional influences

intervene exclusively during the latter stages of cognitive analysis.
Corollaries of the postg]ate that no discriminative functions precede
stimulus recognitjon include that all sensory phenomena receive a
uniform degree of feature and semantic analysis, that is, all inputs
must unmitigated]y complete their respective perceptual courge; and all
sensory events attain representation in short term memory. .

These initial issues concerning the nature and locus of attentional
operations were so pivotal that the various models of selective
attention which ensued may be regarded simply as variations on these
_early themes.

v

Later Formulations

Broadbent

The various refutations of his original filter model, as were
previously noted, coupled with the generation of new data, induced
Broadbent (1971) to revise his initial ideas regarding selective
attention. The major changes included a reformulation of the assumptions
concerning the nature of the filter and the addition of an alternate
stage of selection. |
' Briefly stated, Broadbent pdsthTated that incoming sensory
information undergoes initial selection by passing‘through a filter
which attenuates irrelevant messages in é manner analogous to that
proposed by Treisman. The resulting “states of evidence® or internal
representat{ons genera}ed by this selection process are further

processed in accordance with pre-existing categorical structures that
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are dif%erentiaT]y prepared to accept information. Only that sensory
input which is of a sufficient signal strength to warrant an
intérpfétati;n by-its corrésﬁonding memery structure is selected tb
complete the perceptual cycle. Since these higher cognitive
structures, which are arranged so as to represent more bits of
information thqp the feature analyzers, are typically more encompassing
in nature, Broadbent further speculated that synoptic transmission, and
inevitably information loss, is to be expected. Thus, in the process
of achieving the status of conscious recognition sensory information is
initially operated upon by a fi1terin9 mechanism, subsequently screened
j}

and finally condensed via its representation in a higher-order, pre-

in accordance with an organism's readiness to make an interpretation,
existing, categorical structure.

'Ln summary, then, Broadbent's.reformuTated ideas regarding
selective attention closely approximate those ideas that were initially
advanced by Treisman (1964c, 1969). Selective attentioé specifically
pertains io the operation of filtering mechanisms located at two staaes
of perceptual analysis. The initial activity, which occurs during the
early phases of the perceptual sequence and produces an attenuation of
the signal strength'of irrelevant stimuli, is the result of the
siﬁu]tanéous convergence of competing stimuli upon the same analyzer.
The later activity, whic; occurs within the memory system and results

from the differential firing thresholds of memory units, selects that
one item which will be periitted access to memory storage, a response

execution mechanism, and entry into conscious awareness. In addition

to these two stages of attentional processes, Broadbent further
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speculated that information Toss cenerally results whenever sensory
Q
inputs are represented in pre-established memory structures.

Treisman

Similar to Srcadbent, Treisman has within recent years presented a
reformulation of her theory regarding selective attention (Treisman,
1982; Treisman & Galade, 1980; Treisman & Sihmid:t, 1982, Treﬁs.an,‘Sykes,
& Gelade, 1977). The current, feature-inzegration, model appears to be

more an elaboration rather than 2 fundamental revision of the originaily
b

-t

propes=d Titlter attenuat That is, although the two processes,

en mogz’
signal sirencth attenuaztior and variable firing of dictionary units,
which Treisman 1nﬁtia?1 aestulated as the means accounting for
sejective attention z¢ rnct expliicitly incérporated. they certainiy

arg not incompatible witn i-2r more recént theory. Generally, the filter
riode]l focused unon 1den..1.y1nn the mechanisms that produced selective
coanitive activity, whereas the feature-integration model exp]ains in

»

Tuller detet’ 12 functions served by attentional processes. =~ noteb

e
fargricz Ts thzt the earlier theory volied {;Evi1y uoon dat2 gathered
Trom auditory studies for its empirical base;lthe Tater uodel hes beep
sted primarily within the visual modality. Treésman, however, has
exténded the assumstions of the feature-intecration model to interpret
fincinos gererated via the emplovinent of diverse parad1chs, including .
dichotic listenine.

The feature-integration model postulates that an eariy 5 tage of
perceptual processing resuits in complete featung\registr;:i:n; .At this

evel all sensory cate automaticaily, 1ndependentﬂy, and in porslto’
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activate thefr respective, feature specific maps. This initial
analysis is devoid of any integrative/combinational processing. For
example, a red circle will activate receptors sensitive to the color
red, and simul taneously, but independently, stimulate receptors
appropriate to registering a circle. The separate features comprising
an object are synthesized ;:to avunitary whole, 2 red circle, at a
succéeding stage of processing. The later process, feature-integration,
1s demanding of focused attention; and focused attention is directed
towards competing stimuli in a serial fashion. Attention, then, is the
medium which allows the individual features that define an object or
event to be coalesced into a unified percept. Toward this end, it
Serves a dual purpose: 1) attention selects the features which wil]w’"'.
be conjoined; and 2) it specifies the manner in which these se]eé;ed
features will be combined.

Treisman proposes that perception, and subsequently conscious

. awareness, succeed feature-intearation and result from the formation of
episodic structures. Episodic structures entail the convergence of
stored information and current sensory data. The part played by each
component is variable and determined by the nature of the information
that is beigglprocessed. More specifically, the correct synthesis of
novel, unexpected, or unpredictable information requires focused
attention. Familiar stimuli, on the other hand, which possess a wel]
integrated memory store, may be brocessed with diminished, and perhaps
even independent of attentional capacity. Incoming sensory information,
then, may be processed via two.perceptua] routes. Movement through

a "bottom-up" sequence requires the intervention of attention. A
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"top-down" analysis is successful in those situations in which the
properties of expected or primed abjects are assimilated into a
pre-existing frame independent of attention's selection and coordination
functions. More often than not, perception involves a mixture
of these two processes.

- A central concern is specifying the outcome of stimuli that are
not processed via one of these two methods. Il1lusory conjunctions are
formed when focused attention’ is not directed towards the processing
of novel objects. IlTusory conjunctions, which involve the interchang -~
of features among competing stimuli, result in the formation of
erroneous percepts. For example, if the stimulus field simultaneously
contains a red circle and a blue square, an illusory cénjunction would
be the perception of either’a red square or a blue circle. Attention
Timits, evidenced as illusory conjunctions, will appear under two
c0ndit%ons: if focused attention is directed towards competing stimulus
input or if attention is sparsely distributed among nﬁmerous features
of é complex event. Furthermore, i]]usory‘conjhncéions are not
confined to peﬁceptua1 operations, that is, the acquisition and
integration of information, but may also occur during memory activity.

In summary, then, Treisman regards focused attention as that

process which initially selects, and subsequently inferre]ates the
network of features that comprise a stimuius event. In its absence,
the features of unattended stimuli will be haphazardly combined into

illusory conjunctions.
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Moray

Since the influence and theoretical import of Moray's prolific
investigations have been so pervasive in the field of selective
attention, his more central ideas will be presented here, although his
formulations have yet to achieve the status of a formal mode]. |

Consistent with the information processing approach, Moray assumes
that, in a very general sense, there is a 1imit to the amount of
information that an organism can effectively process within a given
period of time. Unlike the majority of other theorists, however, Moray .
has stressed the functional rather than the structural lTimitations of
info;;atipn processina. That is, Moray postulates that al] component
operations of the perceptual cycle are taxing of a finite "mental
resource," and consequently cautions that although Timitations of
attention may be manifested at specific stages of analysis, it may be
erroneous to assume that such stages are the originating sites of
limitations. Rather he proposes that selectivity and the distribution
of attention be conceptualized as occurring strictly in accordance with
functional demands (Moray, 1967, 1969b).

Moray postulates that in each perceptual encounter the deployment
of attention is controlled by internal representations of the stimulus
field which are being continuously constructed and revised by the
organism. An organism samples the source of information available in
accordance with this internal model. Sampling a source of information

insures the allocation of sufficient attention to perceptually analyze,

recognize, and respond to the stimulus material present (Moray, 1975;
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Moray & Fitter, 1973; Ostry, Moray & Marks, 1976).

Beyond this general allocation strategy, M&ray fails to
consistently specify'the principles of the distribution of attention.

He appears to vdeiIIate between'a “time-sharing" model in which attention
may only be directed to a single source of sensory information at a ’
time but may be rapidly switched between simu]ianeous1y competing

'fnputs (Moray, J969b; Moray & Fitter, 1973; Ostry, Moray & Marks, ]§76);
and a “demand-sharing" modé] in which attention may be simultaneously

but proportionately allocated to more than one source of information
provided that the total capacity is not exceeded (Moray, 1967, 1969ab,
1975).

Irrespective of his position regarding the divisibility of
attention, Moray postulates that selective attention is the strategic
allocation of a finite, mental resource to a particular sensory input

S0 as to enable its perceptual processing to occur. Since alil
component operations of the perceptual cycle are demanding of attention,
the intervention of selective processes is variable and -pervasive

throughout the perceptual/cognitive continuum.

Kahneman

In a manner sim%]ar to Moray, Kahneman (1973, 1975} regards
attention as "mental effort,” the limits of which are imposed by
functional rather than structural limitations. Rather than confine
or restrict attentional faculties to any specific stage in perceptual
processing, Kahneman suggests that attentioﬁ may exert its selective

-

influences at various points throughout the cycle. Attention operating
o
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. in the early phases of perceptuatl processing, for exampie, may

accentuate a stimulus event, and, by so doing, increase the probability
that that item will complete the perceptual cycle. In the later phases
attention may facilitate response selection by differentially enhancing
cértgin altennatiygf\in the organism's response repertoire.

In so far as atgéqﬁion is'not structurally determined, Kahneman is
prompted to postulate general principles for allocation. Perhaps the
single, most significant fagtor controlling tﬁq~dispersion of attention
is a preattentive grouping process wh%ch segregates the ;timulus field
into distinct perceptual units. The partitioping of the perceptual
field which -results from this organizational process is pefmanént, and
thus, the imposed structure is retaiqu throughout the complete analysis
of the current perceptual environment. Kahneman indicates that once
this parsing ha§ occurred, attention may be distributed among the
component groups-according to fwo basic strategies. Attention may be
simultaneously divided among the perceptual objects or singularly and’
Tinearly allocated to the isolated elements. When the later strategy
15 employed the perceptual groups are arranged in a h1erarch1ca1
order. Following the complete analysis of the information contained in
the group of highest priority, rggidual capacity is directed in a serial
and progressively decreasing fashion to the successive groupings.
Although attention may be variably distributed between perceptual
groups, the grouping process cfeates relatively indivisible units of
percept1on, and thus within groups all elements, relevant or irrelevant,

exact comparable amounts of attentional capacity {Kahneman & Henik,

18775 1981).
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In addition to this prﬂnany allocation policy, Kahneman suggests
that the amount of attentio; apportioned to any one perceptual . .
actiyity fluctuates in accordance ;ith the general arousal state of
the orgahiém, enduring dispositions (for example, natural attraction
to'nove1 situations or fami1iér stimuli such as one's own name),
momentary intentions, and demands .of other concurrent activities.
. -Eur;hermoré, Kahneman distinguishes between an active and passive
‘'mode of attention allocation. In the active mode an organism confinuously

assesses its performance and adjusts its effort (attention) accordingly.

In a passive mode the allocation of attention is predetermined

-

~

and the organism does not employ any type of regulatory or corrective

measures. - N -

Thus according ga\thneman, selective attention is the allocation
of a diffuse but 1imited\;§nta1 effort to ﬁhe diverse sequence of
_stageé comprising the peréeptua]/cognitivefgrocessing of specific
stimulus events. Related stimulus events are isﬁ1ated and formed
into groups during 2 preatténtive hrocess that structures and organizes
the perceptual fie¥d. Affention is allocated first to a group as a
whole and sﬁbséquent1y to elements within a group.

. v ‘;'-—.

Keele

Central to Keele's (1973) model of perception ana formulations
regarding selectiﬁe attentipn ii.the concept of.a logogen. Keele
conceives of a logogen as a memory engram of a discrete pattern of a
stimﬁ]us-response behaviour. Specifically, it encompasses the o

identification, recognition, aﬁﬁ)or_appropriate response to a stimulus.
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' In addition, logogens are characterized by variable threshold levels
of activation which are determined in accordance with their value ;n
the organism.
During the initial phase of. the perceptual sequence all sensory <
. information is automatically shunted to the appropriete site where ie
\ . is gradually registered by the logogen until sufficient evidehce;for
activation is. accumulated. The rate of accumulation of evidence in any
logogen is dependent not only upon the actual signal strength, QUt also
gﬁbn the strength of the previously established memory trace between
%he signal and its respective logogen. Only the first 1ogogee to reach
its criterion level of activation will Ke selected for further
) processing, which includes such mental operations as rehearsal and
respense initiation, and subsequently wi1i—enter awereness;

‘In surmary, then, selective attention may be eneisaged as an
operation which‘is spegific fo the later of two successive stages of
perceptual process1ng, both of which are seated in memory Specifically,
selective attent1on pertains to the process whereby the first sensory
input to surpass its criterion Tevel of Togogen activation is chosen

e

0 complete- the perceptual cycle.

‘-\\\ . LaBerge (;‘e

According to LeBerge (1975,\T9QG), all stinuli impinging upon the
organism are automat1ca]1y transm1tﬁéd 1n an undisturbed manner to
feature detectors present in the memory system. Further perceptual
processing includes the analysis of this information-through a complex

network of memory structures, or codes, which are hierarchically

T
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arranged according to function. Although attention is initially
required to establish the cpnnect{ons between the various lTevels of
memory codes, with sufficient repeated exposure attentional activites
ma} be withdrawn and processing will attain a state of automaticity.
Since there appears to be no upper 1imit in regard to the number of
codes which may be interconnected,-stimu1i may be analyzed to a variable
dearee. )

Attention may be deployed either automaticalTy, as in the instances
where prior Tearning dictates that certain codes spontaneously
command attention, or directively, as in the estab]ishmeqt of memory
traces among memory codes. In regards to the latter function, attention
may not only faci1itate"perceptua1 ana]ysis—in a2 manner described above,
but it may also prepare codes to receive 1néoming sensory stimu]atién.

LaBerge postulates that seleétive attention operates after all
stimuli have made their contact with memory. That input which will
enjoy selective attention and, subsequently, enter consciousness is that
which emits the strongest signal. Although he fails to specify any
interpretive guidelines for eva?uaking the saliency of a stimulus,
LaBerge does give some indication of the compiex nature of such a task.
That is, he presupposes that the import§nce of a code is mediated by
feedback associations with other organizational entities such as the
autonomic nervous system.

In summary, then, LaBerge regards attention as a diffuse dognitive
resource that may be either utilized automatically in a particular
processing sequence or actively allocated as a controlled process.

Attention, which intervenes in the perceptual cycle once all stimulus
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inputs havésmade contact with their respective memory correlates,
Serves-to initially organize and consolidate higher-order memory

traces.

Shiffrin and Schneider

_ Central to Shiffrin. and Schneider's (Schneider & Shiffrin, 1977;
Shiffrin, 1976; Shiffrin & Schneider, 1977) posftion regard{ng selective
attention is the assumption that all perceptual activity is embedded in
memory. The basic functional memory Unit, the node, depending upon

its level of complexity, may contain information regarding the properties
of the stimu]us; response patterns to a signal, associative connections
to other réTated nodes, and/or directions for further, higher-order
perceptual analysis. It§ functibnal unity derives from the fact that
whenever one element is activated, all other information stored in the
same node will also be activated. Nodes are hierarchically arranged
according to their level of operation and follow the principle of
undirectional acfivafion towards increasing complexity. fhat is, at
Tower levels nodes contain substantial information concerning the
physical characteristics of a stimulus event. At higher levels nodes
are primari]y‘invo]ved with the storage of semantic information and
complex cognitive operations such as comprehension and decision making.
Considerable condensation of the information regarding its physical
properties ocﬁurs as the stimulus input progressiveiy attains
representation in higher level nodes. Consequently, as perceptual -
processing occurs, and nodes are sequentially activated, there is,

quantitaté%é]y and not qualitatively speaking, a progressive diminution
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of the information that is being transmitted between levels. The

_permanent network of inactive, interrelated nodes comprises long term
store. Short term store, a labile state that is entrenched in Tong
term store, consist§ of all currently active nodes. Thus, perceptual
processing is confined to the activity occurring in short term store.

Two discrete modes of perceptual analysis or nodal activation,
depending upon differential past experience, may occur: automatic or
controlled processing. With extensive and consistent practice nodal
connections become progressively strengthened so that upon the
presentation of a stimulus configuration the activation.of an
invariable sequence of nodes automatically ensues. ;n contradistinction
to such automatic processing, which is an immutable activity that is
rﬁsistant to the opganism's control and consequentiy difficult to
censor or alter, cf:::SRTed processing involves the active establishment
and consolidation of nodal connections as deemed necessary for the

'effectivé execution of the perceptual cycle in novel‘or ambiguous
situations.

-Brief1y stated, the perceptual cycle may‘be concejved of as an
admixturg of these two processes. That is, following the presentation
of a stimulus configuration perceptual processing will entail automatic
or controlled programming depending upon the nature of the stimulus

_(fncTuding its intensity and duration), its corresponding degree of

nodal mapping or representation as aetérmined by past experiences, and

overriding directions such as instructional set.

It should be noted that nodal activation in and of itself does not

insure conscious awareness. Conscious awareness 3s a by-product of
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selective attention. Selective attention may be captured via two
alternate means: the inc1usi§n of an attention demanding response in
“an automatic processing sequence; or the presénce ﬁf a novel and
ambiguous situation which reguires contro]?ed processing. Although
those stimulus situations which require controlled processing typically
enjoy selective attention, automatic sequences may interrupt ongoing
controlied processiné and momentarily capture attention.

According to Shiffrin and,Schneider, then, selective attention
is the allocation of é diffuse but Timited mental resource which enables

the controlled search and processing of the myriad of sensory elements

represented in short term memory.

Neisser

Neisser (1967, 1976), similar to Hochberg, regards perception as
a constructive process whereby sensory phenomena are actively
interpreted in accordance with internal, idiosyncratic cognitive sets.6
Diametrically opposed to the majority of other theorists presented
herein,'whoié?p]y.that perception is externally delimited, though an
internally directed process, Neisser and Hochberg propose that
perception is interna11y.de1imited, but an externally directed activity.
Whereas Hochberg, however, postulates that awareness is perception
which has been modulated by attention, Neisser considers attention and

perception as synonymous, and inseparable from awareness.

£

6Although Ulric Neisser initially proposed z model of perception/
cognition in 1967, in so far as he revised his original ideas in 1976,
only the latter formulations will be presented.
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Neisser suggests that perceptua) processing is comprised of two
interdependent phases: a preattentive stage where a preliminary and
superficial perusal of the stimulus field organizes sensory data; and
a more focal stage of analysis which allows for percehtion and
awareness via the superimposition of cognitive schemata upon the
sensory field. Schemata through the generation of expectancies direct
exploration of the sensory field. That is, in addition to preparing
the crganism to receive certain kinds of stimuylation, schemata, more
importantly, focu; perceptual activity in-a manner consistent with
the organism's anticipations. For the most part, events which are not
anticipated are not perceived. It should be noted that whatever is
encoded reciprocally influences the generation of future expectancies.
Thus, perception is an inherently selective, self-regulating process
achieved by the implementation of schemata and the verification of
expectancies. - °

According to Neisser, then, selective attention, which is
tantameunt to perception, refers to the brganized and systematic
acquisition and analysis of sensory information as determined by the

cognitive strategies employed by the oréanism at any given moment.

Assimilation of Models

Having reviewed the formal models, it is readily apparent that,
- P . )
at the theoretical level, disagreement rather than concensus currently
chardcterizes the selective attention field. This diversity is

markedly reduced, however when one classifies these models on various

dimensions as depicted in Table 1.
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To the extent that it has generaliy dominated empirical

investigations, perhaps the most salient theoretical issue o have
emerged involves the exact Tocus of selective attention. "Early"
theorists subscribe to the notion that selective processes, for
example, filtering (Broadbent, 1958), attenuation (Treisman, 1964c;
Broadbent, 1971}, or effort (Kahneman,“3973) operate during initial
phases of perceptual processing, and consequently not all sensory data
attain comparable levels of analysis. "Late" theorists, on the other
hand, assume that no discriminatory functions precede recognition, and
therefore assert that the probability of any stimulus input being
eventually selected for awareness is not in any way altered prior to
perceptual analysis.

Each of these positions generate théir respective coroliaries
concerning the nature of perceptual processing and selection criferia.
That 15, the “early" theorists favour the assumption of serial or
sequential processing of information, emphasize the efficacy of
selecting on the basis of elementary criteria (physical features), and
for the most part depict dual sites for selective processes. In
contradistinction, "late" theorists advocate parallel processing of
coexisting sensory information, regard the nature of selection criteria
(physical features or semantic properties) as immaterial, and'typicalTy
confine selection operations to a single locale: logogens (Keele,
1973}, recognition units (Deutsch & Deutsch, 1963), and nodes
(Shiffrin & Schneider, 1977). |

Another distinction, albeit one that is addressed less frequently

in the literature, is one which relates to the nature of attenfiona?
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limitations. Jhat is, the models of selective attention may be further
dichotomized depending upon the extent to which they ascribe processing
Timitations to structural or functional determinants. "Structuralists®
maintain that capacity limitations are due to hypothetical "bottlenecks®
such as dictionary units (Treisman, 1969), a filter (Broadbent, 1958),
and short term memory unifs (Norman, 1968), which preclude the
simultaneous pasgége Sf multiple sources of information. Consistent
with this view, moreover, they regard selective attention as a static
process which cannot be appreciably altered so as to facilitate
perceptual procéssing, fixed, in that it is relatively impervious to
practice and skill, passive, in that it cannot be directly manipulated
or distributed, and generally indivisible in that it cannot be shared
among the perceptual analysis of two or more concurrent inputs.
"Functionalists," on the other hand, attribute capacity limitations
to the fact that‘Processing demands exceed the available resources. )
As such, they coétend that attention may be actively deployed, for
examp];; via the implementation of strategies'(Moray, 1975),
expectancies {Hochberg, 1970), and allocation policy (Kahneman,

1973) as deemed necessary for optimal processing during moments of
variable demands.

In summary, then, qualitative differences in theoretical
conceptualizations that challenge the unitary status of attention are
evident (Table 2). "Structuralists" suggest that attenEion, as a
séontaneous occurrence, is a by-product or inevitable consequence of

the perceptual act. "Functionalists," on the other hand, imply that

attention, as a process which subserves perception, selectively enhances
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various components of the perceptual act. Superimposed on these diverse
theoretical perspectives, the issue concerning the exact focus of
attentional activities piaces the premise that attention is a unitary
process in further dispute. On the one hand, attention has been =

envisaged as a process which arises early in the.perceptual cycle, and

-

as such, permits or enhances stimulus informatio;‘acquisition.
Contrarily, attention has also been envisioned as a process occurring
after perceptual analysis, and as such, invokes or prométes memary
functions as storage, retrieval, organization, and/or consolidation so

as to insure that the perceptual cycle is completed.

Empirical Investigations

The skepticism concerning the Qnitary nature of attention which has
been raised at the theoretical level is augmented at the empirical
level. That is, although the selective attention field is a prolific
area of inquiry, thé numerous studies that have been_conducted to date
have not been instrumental in reso1vin§-theoretica1 controversies. A
comprehensive synthesis of the research findings is dffficu]t, if not
precluded, by the fact that diverse paradigms 'have been employed to
define and measure attention. Two general observat{ons that do emerge,
however, include a} that all the models which have been proposed haye
received varying aﬁounfs of empirical substantiation; and b) more
often than not, divergent theoretical positions have been supported by
data gathered via differing experimental paradigms. Thus, in light of

the fact that methodological differences mirror theoretical controversies,

there, correspondingly; appears empirica1 justification for questioning
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the assumption that attention is a sinale, nonvarying process. It is
%he purpose of the following review to explicitly corifirm these
speculations. Toﬁards this end, attention will be operationally

defined; a review highlighting the diverse methodologies that have been

.employed to study attention will be presented; and finally an attempt (ﬂ,ﬂ—h\?

will be made to identify the particular experimental paradiams that

have lent support to the various theoretical positions.

Operational Definitions of Attention

In addressing the previously mentioned phenomena, that is, an

.organism's ability tp‘effqﬁfive1y process a limited aspect of the

stimulus field and general inability to process competing inputs

simultaneously, selective attention has been operationally defined

-

within the psychological investigative realm as performance on either a

e ~
focused or divided attention task.” S .

TIt should be noted that alternate, perheps meore elsborate,
classification schemes ofr attentional tagks ve been proposed within
these general designs. Broadbent (1970, 1971), for example, has
distinguished between selective decisions mede on. the basis of =a
"stimulus set" or a "response set.” In the former condition, selection
is determined by physical, zlterable characteristics ¢f the stimulus
as location, size, colour, etc., whereas in the latter, selection
relies upon the cognitive categorization of the stimuli, as digits,
words, digits or words of a particular class, ete. Treisman (1969) has
proposed a four-fold classification schema; selection of inputs, tergets,
attributes, and outputs. Norman and Bobrow (1975) have discussed the
need to differentiate beiween "data-limited" and/or "resource~limited"
tasks. Egeth (1967) identifies four experimental tasks, recognition of
tachistoscopically presented materisls, listening to one of several
simultaneous messeges, speeded classification of multidimensicnel
objJects, and searching through complex visual displeys. Similerly,
Moray (1969sb), Posner and Boies (1971), and Keele (1973) have made
distincticns between verious types of experimentel tasks.
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Focused attention tasks, involving the presentation of mu1tipTe

sources of information, require that the organism selectively process

one source in the stimulus field while resisting interference,
influence, or distraction from simultaneously competing inputs.
Performance on a focused attention task may be measured according to
two separate but not unrelated criteria: a) the extent to which S
relevant messaées are effectiﬁe]y processed and b) irrelevant messages
effectively rejected.

In the auditory mode a focused attention task typically %nvoTves
presenting the_subject'witb~tyo or more input§;”ﬁnstructigg him of her

to restrict processing to one message, and ?égsuring the change in

performance resulting from varying multiple parameters of the relevant

and irrelevant mé?@ria1.' The visual analggue most often involves the

presentation of complex tachistoscopic dispiays where the relevant
items are designated by the presentation of either visual or auditory
cues arriving-prior to or concurrent with the stimulus array. In a

manner simiiar to that of the auditory mode, focuse§>attention is

' .. . P .
measured by de;erm1n1ng the influence of nonrelevant information.

lfuential in deve1opiq§ two aiternative

. . . &
and selective looking {1975). The former situatiqn involves having

" . /
" subjects engage in ordinary reading tasks in which the relevant text

is interspersed with or surrounded by intrusions of irrelevant
material. Selective dooking measures the organism'é ability to
process one of two competiﬁg, optica]ly superimposed'images.

The opposite of.a focused attention task, whereby attention.is
, .
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assessed by measuring an organism’s processing of thg inforT?tion
arriving on a predetermined channel, is the divided attentioh task,
whereby attention 1s assessed by measuring an organism's ability to
detect a predeténminéd target or signal arriving on numerous channels.
In a divided attention task, then, the organism is confronted with
NUMETOUS sources of-information, all of which may potentially contain
the relevant target(s). Attention is measured in terms of the
performance decrements that are evidenced as the nﬁmber of channels
is increased.

In an _auditory divided attention task the subject is instructed
to respond in some prescribed manner whenever he detects a critical
signal. The visual correlate, search and detection tasks, typically
employ the presentation of a large array of stimu]i'with the number -
and reaction times of correct detections primarily serving as dependent

measures. “Split-span" and "whole report," popular variants of a
divided attention tgsg in the auditory and visual modalities
respectively, utilize the recall of simultaneously presented items as

&

dependent meas(res.

Dependent and Independent Variables

In employing these basic paradigms, experimenters have also
explored the effect of numerous variables, both dependent and
independent. Ampng these have been: stimulus complexity, task demands,
and subject variables. Finally the interpretation of the findings
has been complicated by the‘use of different types of response

measures.



41
Stimulus Complexity

Stimulus complexity has been manipulated by a]tefing the metﬁod of
. Presentation. That is, competing auditory messages were presented
either monaurally (one ear), binaurally (both earﬁ), dichotically
(separate to each ear}, or stereophonically. The visual correlates of
these stimulus presentation modes include monoptic {one eye), binocular
(both eyes), dioptic (separate to each eye), and stereoscopic (Norman,
1976).

Stimulus complexity has also been manipulated by varying the-
type and degree of semantic relatedness of the material. Some of the
more commoniy used auditory stimuli have included prose passages
(Govier & Pitts, 1982; Lawson, 1966; Rindér, 19745 Wilding, 1970),‘
unrelated strings of words (Hede; 1981; Holloway, 1972; Kahneman, 1975;
Smith & Burrow, 1971), associated words (Bloomfield, 1972; Lewis, 1970:
Treisman, Squire & Green, 1974), statistical approximations to
English {Sullivan, 1976), random letters (Mewhort, Thio & Birkenmayer,
1971; Moray & 0'Brien, 1967; Underwood, 1972), rendom digits (Bryden,
1971; Morton E‘Chamber, 1975; Zeinicker, 1971), and pure tones (Moore &
Massaro, 1973; Moray, Fitter, Ostry, Favreau & Nagy, 1976; Zelnicker,
-Rattok & Medem, 1974). In the visual mode, lights (Tulving & Lindsay,
]bﬁ?), letters (Butler, 1980; Eriksen & Collegate, 1971; Treisman,
1982), ¢igits (Butler, 1974; Dixon, 1981), dots (Shiffrin, McKay &
Shaffer; 1976), words (Rollins & Thibédeau; 1973}, patches of colour
(Hall& Swane, 1973), curved lines (Humphreys, 1981), geometric as well
-as nonsense shépes {Kahneman, Tréisman & Burkell, 1983; Rock & Gutman,
1981), and proﬁe passages (Willow & Mackinnon, 1973) have been

commonly used.
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In addition, researchers have aiso altered the rate of stimulus
p%esentation ( Lawrence , 1971; Treisman, 1971; Greenwald, 1973),

redundancy (Estes, 1972), the number of irrelevant messages (Treisman,

-1964c), as well as the spatial and temporal arrangement of stimuli

(Skelton & Eriksen, 1976),8 and the saliency (Moray, 1959; VonWright,
Anderson & Stenman, 1975) and the intensity (Holioway, 1971) of the

stimulus.

Task Demands

In terms of task demands, diversity has been produéed by varying
the level of discrimination and/or decision-making which the subject
must employ for successful task-performance. Since the type of
discrimination demanded from the subjeﬁt covaries directly Qith the
complexity .of both the relevant and irrelevant stimuli, decision-making
has spanned evefything from such elementary operations as detecting
the presence or absence of an illuﬁinated dot in a prgspecified
position (Shiffrin, McKay & Shaffer, 1976) to more complex
interpretations of semantically and syntactically ambiguous sentences
(MacKay, 1973).

Furthermore, it has generally been recognized that such procedural
techniques as shadowing and monitoring place differential demands
upon the subject (Kahneman, 1973). In the former, the subject is

required to repeat, in either verbal or written fashion, one of the

8Moray (Moray & Q'Brien, 1967; Moray, 1969b, 1970; Moray, Fitter,
Ostry et al., 1976) has highlighted the need to recognize the
differential performance on dividej suditory attention tmsks that
results from the simultaneous as odposed to the alternating presentation
of relevant targets.
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messages; whereas in the latter, the subject is merely instructed to

attend to stimulus inputs.

Subject Related Variables

With resbect to this cafegory thg fo]iowing variables have been
manipulated: practice (Moray;‘1975;f5hiffrin-& Schneider, 1977); the
type and amount of incentives, that/is, the presence or absence of
monetary rewards (LaBerge, Tweeé; & Ricker, 1967); the level of skill,

that is, adeptness at piano playing (Allport, Antonis & Reynolds,
| 1972) and typing visually as well as auditorily presented information
(Shaffer, 1975); and the type of encoding strategies or instructional
sets, that is, expectancies conce?ning the channel of arrival
(shadowed or nonshadowed) of the relevant information (Shinar & JonQ§,
1973; Lyons, 1974) or the bases for discerning the relevant
attributes of a complex visual display (Harris & Haber, 1963; Haber,

1964} .

Responses Measured '

Vafiations in the types of data collected have also contributed
to the difficulty in integrating the various findings. Attentional
studies, for example, have utilized such dependent measures as
reaction times (Eriksen & Hoffman, 1972a, 1973), galvanic skin
responses (Corteen & Dunn, 1974; VonWright, Anderson & Stenman, 1975},
number of correct detections (Treisman & Geffen, 1967; Underwood &
Moray, 1971), errors of omission and commission (Ostry, Moray & Marks,
1976), recall or recognition of relevant or irrelevant items (Bryden,

1971; Kahneman, 1975), and time delays and intrusions in shadowing

N
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(Lewis, 19705 Sullivan, 1976; Treisman & Riley, 1969).

Assimilation of Empirical Findinags

-

A summary of the relevant studies is presented in Tabjes A through
F {Appendix A). These tables also give a graphic indication of the_
scope of methodological differenées that complicate the interpretation
of the findings as well as the lack of consistency in the findings
themselves. The studies are classified and discussed according to task
(focused or divided) and modality {visual, auditory, or cross modal).
Since aydition and vision reflect processinag within the temporal and
spatial fields respectively, they may involve different attentional
operatidns.

Locus of Attentional Operations

In so far as the “early" theorists posit the existence of a
filtering mechanism‘furing-the initial phases of the perceptual act;,
they predict minimal interference with the attended mesgég? on 2
- focused attention task as evidenced by minimal percebtual processing of
irrelevant data. Since the "late" theorists, on the other hand, posit
that all stimuls ach%eve cdmparab1e levels of perceptual analysis, they
predict greater influence from irrelevant stimuii. Moreover, the
interferencé should increase in direct proportign to -the similarity

. ]
between the relevant and irrelevant stimuli (Table 2).9

2 though obvidus differences among theoretical perspectives exist,
as was previously discussed, to the erten that the fo*mul&tl ons of the
various models have not been eleborated with any greatz orecision, it is
difficult to ascertezin what these mode“s would soec1*1 2lly predict on
any given attentional task other than in a very global fashion. For
this reason exceptions to the mpredictions as stated herein are o be

exbected Overall, this situation is Devnans best exemplified by the
" fact that a posteriori explanations are more. prevalent than z priori
nredlculons.




\

- e . 45
As Figure 1 illustrates, studies emp]oyi;g a focused attention
paradigm have mo;t often generated results favouring the assumptions of

the "early" theoris£s. That is, a large number of focused attention
studies (approximately 51%) have reported considerable differences in
the percebtua] processing of relevant and irrelevant stimuli. Although
not to the same degree, a substantial number‘pf studies (approximately
30%) have demonstrated 13 significant differences between the perceptual
processing of re1evan£ and irrelevant stimuli. By so doing these
studies have demonstrated that perceptual analysis is an autoﬁatic_

and irrepressible operation, and therefore, favour the propositions of
the "late" theorists. Furthermore, approximately 19% of the focused
attention studies that have been conducted have generated findings

fhat may be.regarded as equivocal in thaf they either support both
positions, support neither position, or in a very few cases, refute

one positign without necessarily supporting the other. As will become
apparent, the observation that a high percentage of studies report
resuits which may be classified as equivo?a] is characteristic of the
findings within this field.

In divided attention tasks, "early" theorists predict only partial
success as measured by correct detections of relevant signals, since
the initial selection mechanism allows for oﬁ%; the sequential
processing of inputs. In contradistinction, late" theorists predict
detection of 211 relevant signals due to the complete and parallel
processing of all jncoming stimuli.

‘

As a visual inspection of Figure 1 reveals, the results obtained

from studies employing a divided attentionJé;radigm reflect the findings

o -
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generated by studies employing a focused attention paradigm. That is,
although the majority of studies (approximately 44%)’}eport findings
in favour of the "early" position, a considerable number of studies
(approximately 24%) report data that is consistent with the
assumptions of the "Tate" theorists. Once again, a large number, 32%
report equivocal results.

Figure 2 depiéfs the percentage of auditory, visual, and cross
modal .studies that have generated support for each of these positions.
As can be seen, studies conducted within the‘auditory mode generate
findings decjdely favouring the "early" position. The assumptions of
the "late" theorists appear to obtain more empirical substantiation
from the studies conducted within the visual modality. Specificai]y,
a higher percentage of the visual as opposed to the auditory studies
report data consistent with their forgy]ations (36% and 14% respectively).
Furthermore, thé results appear jess ambiguous as reflected by the
substanEiale lower percentage of visual studies that generate
equivocal findings. 1In general cross modal studies, in which stimulus

competition is due to the simultaneous arrival of sensory inputs in

the auditory and visual modalities, have generate¥ equivocal results.

Capacity of Attentional Operations .

In so far as the "structural" theorists regard attention as a

passfve process which serves to filter or attenuate irrelevant messages
. ‘ A
théy predict thatéberformance on a focused attention task is determined

primarily by the nature of the stimulus situation. Only to the

extent that irrelevant stipu]i need to be processed for purpose of

~

exclusion will such competing informatiof interfere with the processing
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of relevant information. Specifically, the interferenée and in;rusions
which are evidenced shouid be inversely related with the degree to
which relevant and irrelevant stimuli are perceptually distingdishab?e

(Table 2).

: The "functional" theorists postu1ate/;pat attention, as an active
process which serves to enhance thasg aspects of the stimulus field
that are deemed salient b; currently operative cognitive strategies,
promotes the perbeptua1 processing of relevant information only. For
this reason they predict only minimal, if any, intrusions on focused
attention taskg from the jrre1evant message, regardless of the Pature
of the stimuli {Table 2):: . ’

As Figure 3 illustrates, the results gene;ated from studies
relying upon a focused attention paradgém -have tended to marginally.
favour the "structuralist" position. _ -~
Since the "structural" theorists regard attention as a

unidirectional and jnvariable process thaf results from the‘simu1taneous
converéepgp.of multipie inputs upon a 1imited perceptual/cognitive
mechanism, they predict successful perfo}mance on divided attention
tasks only to the extent’/hafﬂ‘he processing demands of concurrent
st1mu11 do not require the simultaneous operation of the same analyzing
structure. Furthermore, since they regard attention as a fixed and
static process, the "structural" theorists postulate that performance
on divided attention tasks should not be appreciably altered by practice,
skill, incentives, or cognitive strategies.

;gjnce the "functional” theorists contend that attention is

actively deployed in a manner that reflects -cognitive strategies, they
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/
postulate that the ability to process concurrent sénsory inputs or

simultaneously engage in_competing perceptual/cognitive activities,

/

such’ as those r%qufred on divided attention tasks, is a function of

the cumuTativeratteﬁtionaT capacity demanded by the total number of.

diverﬁf operations. For example, perceptually elementary tasks may be 8
successfully performed in unison, whereas the simultaneous execution

of perceptually more complex tasks should result in perfgrmanéz decrements
due’to %utuaT task demands exceeding the Timited'atyentiona1 capacity.
Furthermore, "functional" theorists maintain that cognftive,strétegies,

" practice, incentives, and instructional sets may alter the distribution

of attention so-as to increase‘target detections on divided attention 4
tasks. -
. " ,

Contrary to the focused attention investigations, studies relying
upon divided attention paradigms have tended to favour (41% to 29%)
the notions advanced by the "functional" fheorists (Figure 3).

Figure 4 depicts the percentage of auditory, visual, and cross
modal sﬁudies that have generated support for each of these positions.
Perhaps the most significant observation is that an equal numbe; of
studies in the auditory as well as the visual mode hQUe supported tEF
"structural” and “"functional" positions respectively. Although cross
modal investigations appear to support the "functional" position,
once again, considering the large number (53%) of studies that have
reporfed equivocal findings, the significance of this 1atter
observation is questionable.

The relationship between a particular type of attentional task and

the empirical support that it has generated concerning the locus and

Y
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- (.

the capacity of attentional operations is'placed in proper perspective
by combining the data presented in Figures-] tﬁrough 4, Spécifica11y,
Figures 5and 6 depici the percentage .of studies, ;; terms  of task and
moga1ity, which have éénerated émpiricaT support for each of the
contrasting positions dn the earliy-late and structurai-functiona].
dimensions respectively.

Perhaps most apparent from an inspection of Figure 5 is that
the foémulations of the "eé?ly“ theorists have been supported by
s%udies,emp1oying diverse p;>éﬁigms\yhereas_aésumptioné of the "late"
theorists have most offen been supported by stgfies conducted within
the visual modality. Figure 6 ind%cates that auditory studies which
involve focused attentijon fasks-most often support the position of the
“structural" theorists. Those employing divided attentfon paradigms,
however, favour the positiaon of the “"functional® theorists.

"Figures S and 6\3150 suggest that.the utility of employing cross
modal investigations, either focused or divided attention paradigms,
as'a means of e]ucidat{ﬁg.the locus and/or capacity of attentional
operations may be questioned in 1ight of the disproportionate
percentage of studies-reporting equivocal findings as. compared with
the‘percentage of stodies reporting equivocal findings based upon
similar paradigms within the auditory and visual modalities. Whereas
83% of the focused attention and 81% of the div;ded attention cross

mqp;1 studies have reported equivocal findings concerning the early-

late dimension, the corresponding percentages for these paradigms

- gre 22% and 34% in the auditory mode, and 12% and 15% in the visual.

mode. In regard to thewmructural-functional dimension, 83% of the

- -

-
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focused attention and 46% of the divided attention cross moda} studies
have reported equivocal results. The corresponding percenfages for
these paradigms are 16% and 26% for the auditory mode, and 38% and 28%
for the visﬁa]_mode. A cautious interpretation of these comparisons
is suggested, however, by the relatively small number of cros;\;333$—
investigations that have been conducted. In summary, Figure 7
illustrates the percentage of studies that have supported each of the

four major models of attention. A visual inspection reveals that the

“early-structural"” position has generally been supported by studiés '
conducted within the auditory modality, employing either a focused/or
a divided attention paradigm. The "late-structural” position apﬁears
to obtain empirical substantiation from focused attention studies |
conducted with the visual as well as the auditory mode. The "early-
functional" position has generally been supported by auditory studies
employing divided attention tasks whereas the ﬁ]ateffunctional" )

position has been primarily supported by visual tasks employing

divided attention paradigms.

Purpose of tHe Present Invest{gation
Tﬁe controversial status of models of selective attention provided
a majér impetus for the present investigation. That is, in 1light of
the complexity of the situation at both the theoretical and empirical
levels, the present study proposed to examined the fundamental
premise that attention is'a simple, unitary process.
A bfief recapitulation of the principal ideas about the attention

process is in order. As Table 1 indicates, the models of attention may
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be Hifferentiated in termé:%f two continua: a) variability in
attentional locus; and b) flexibility of attentional capacity. In
regard to the former issue, this study addressed the following
questions: Is attention, as a selective process, confined to discrete
stages (either "early" or "late") in the perceptual cycle, or is
attention pervasive throughout the perceptual/cognitive continuum
exerting its selective influence at multiple Toci? . In regard to the
latter issue, the question remains: Is attent{on a fixed, static,
and passive process as "structural®” theorists maintain, or is attention
actively deployed in accordance with functional demands so as to
insure the most efficient operation of the perceptual system?

Briefly stated, these questions were addressed by having subjects
perform a series of attentional tasks which have tended fo support
divergent theoretical positions. The data thus obtained was

subsequently submitted to a principal components analysis.

Tasks .

The tasks were primarily selected so as to insure a representative
sample of the currently popular methods of assessing the, attentional
process. As a secogp critefon for inclusion in the study, only those
tasks which bave yielded the most consistent results in -favour of one
of each of the four major tﬁeoretical positions were employed. 1In
summary, the task selection process was based upon a synthesis of ‘the
previous research such as ‘the observations that'are graphically depicted

in Figure 7 and summarized in more detail in Appendix A. -

Considering the above criteria and in 1ight of the observations
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that were previously noted (Figures 5-7),-this study employed a variety
of focused and divided attention tasks within the auditory as well as
the visual modality. Based upon the second cfiteribn, cross modal
tasks were excluded from the present investigation.

S0 as to insure adequate representation of each one of the
diverse théoretica1 positions, eight attentional tasks were
administered, That is, for each one of the four major theoretical
positions, two experimenta1-paradigms wﬁich have generated empiricaT
support for the respective theoretical formulations were employed.

Specifically, the "early-structural® position was assessed by fhe
employment of one auditory divided and one auditory focused attention
task; the "late-structural" by‘one visual focused/divided and one
auditory focused/divided; the "early-functional" by two auditory
divided; and the “"late-functional® by "two visual divided attention

tasks.

Earty-Structural

Task 1: Auditory Divided: Phonetic versus Semantic Targets .
(AD-PST)

- Subjects were required to shadow one of two dichotic prose
passages and tap whenever they detected a target word in either the
ﬁrimary message (shadowed)lor.the secondary message (nonshadbwed).

Two types of target Qords, distinguishing two experimental conditions®
were employed: a)} in the phonetic condition, target items were capable
o% being identified on the basis of their physical characteristics;

and b) in the semantic condition, target items were capable of being

identified on the basis of their semantic properties. The number of

h s




targets correctly detected and the number of words correctly shadowed
served as the depéndent measures. N\

In accordance with the formulations of thé “early-structural"
theorists, the following predictions were advanced:

1) the number of targets detected on the shadowed channe]

would be significantly greater than the number of targets
detected on the nonshadowed channel.

Whenever sensory inputs converge upon. the same analyzer(s), only
one stimulus event may be seiected, and consequently be the recipient
of attentional activity. In the present task, the experimental
iﬁstrucf?ons insured that the shadowed message was sekfcted. Since
attention is a prerequisite for in-depth perceptual processing, only
those items arriving on the shadowed channel would be processed to the
point of semantic recognif?on.

2) On the shadowed channel, all target items, regardless
of the level of perceptual analysis that was required
for their identification, would be detected. On the
.nonshadowed channel, however, target items which were
capable of being identified on the basis of elementary
perceptual operations (phonetic analysis) would be
detected with a higher frequency than target items
which were capable of being identified onlyon the
basis of complex perceptual operations {semantic analysis).

The initial selective operation, attenuation (Broadbent, 1971;
Treisman, 1964c} or filtering (Broadbent, 1958) depends upon aﬁ
analysis of the general physical characteristics of all incoming
messages. Since the information re§u1ting'from this analysis is
available to the subject at the level of conscious awareness, target
items, including those on the nonshadowed channel, which were capable
o% being identified on the basis of their phonetic features would be

detected.

€0
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3) In the semantic condition, tapping to target items

arriving on the nonshadowed channel would interfere
with shadowing performance to a significantly greater
degree than tapping to target jtems arriving on the
shadowed channel. '

Tapping to target items arrivipg on- the nonshadowed channeil
required semantic analysis and refégnition of tﬁe stimulus item, and
therefore attention. In accordance with "st}uctuféT“ theory that
attentional capacity is generally indivisible, such processing of
nonshadowed target items neceSsitated momentary shifts fn attention
which would be evidenced as decrements in shadowi:; performance.

Quite different predictions can be derived from the formulations
of the "late" theorists. Since the "late" theorists postulate that
perceptual processing, including semantic analysis, is an-automatic

activity that occurs without the intervention of attentional operations,

. & .
items arriving

they would predict: 1) complete detection of the targ
on the shadowed and nonshadowed channels; 2) complete detedtion of the
phonetic and semantic target items arriving on the nonshadowed channel;
and 3) comparable sﬁadowing decrements accompanying semantic
phonetic target detections on the shadowed as well as the dionshadowed
channel. This latter prediction is advancea in Tight of the "late"
theorists! proposition that whereas perceptual processing occurs
independent of Fttentional operations, overt re;ponses (shadowing and
tapping) are a1l demanding of attentional capdcity.

Similarly, the models advanced by the "functional”-theorists
would predict the absence o% any decrements in shadowing performance

~

on those occasions in which semantic targets are detected on the

nonshadowed channel as opposed to those situations in which semantic
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targets are detected on the shadowed channél, Since "functional"
theory maintains that attentional capacity is flexible, that is,
divisible, the diversion of only residual capacity t; secondary task
performance insures that the detection of target items on the
nonshadowed channel can occur without expense to the successful
execution of the primary task (shadowing). Furthermore, in regard to
the phonetic condition, “f%Pctiona1" theorists would predictl&omp]ete
detection of the targets arriving on the shadowed and nonshadowed
.channels due to the low level of attentional capacity exacted byithis

task.

Task 2: Auditory Focused: Positional Cue
(AF-PC)

Subjects were required to shadow one of three simul taneously
presented prose passages. In the dichotic condition, the two
irrelevant passages, nonshadowed passage "B" and "C," were presented
on either the Teft or right channel, and the relevant passage, shadowed
passage "A," was presented on the alternate channel. In the binaural
condipion, two passages were presented on each channel; that is
channel 1 contained passages "A" and "B," and channel 2 contained
passages "B" and "C." Shadowing performance served as the‘dependent
measure.

In accordance witﬂ\the formulations of the "early-structural"
theorists, the following prediction was advanced:

4} Shadowing performance under the dicwotic condition would

be significantly superior to the shadowing performance
under the binaural condition.

"Early" theorists, in assuming that perceptual processing is

) ) N
N

VA
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limited, emphasize that selective perception oéCUrs on the basis of an
analysis of the elementary physical characteristics of competing
.stimuli. -Since the dichotic condition enabled the relevant message to

be identified on the basis of an obvious physica1.cue (spatial 1ocatfon),
shadowing perfoﬁmance would occur with greater efficiency as compared
with shadowing performance under the binaural condition in which no

such obvious physical cue existed.

In so far as "structural" or "filter" theory assumes that an
organism's ability to focus attention upon a limited aspect of the
stimulus field is inversely related to the ability to reject or
attenuate irrelevant information, more efficient shadowing performance
wou}d also be pred;cted under the dichotieltﬁan under the binaural
condition. The former condition provided a cue (spatial ]oEation)
which permitted more faciie discrimination, and therefore rejection,
of irrelevant stimuli.

In that "late" theorists assume that all incoming stimuli
invariably and automatically attain c;mparab1e levels of perceptual
- analysis, the distinction between the dichotic and the binaural
conditions remains immaterial in so far as processing demands, and
consequently shadowing performance, is concerned. Thus, they would
predict comparable shadowing performance under the dichotic and the
pinaural conditions. <

Similarly,."functional” theorists would also predict comparable
shadawing performance under the dichotic and the binaural conditions.

Since perceptual processing is confined to the enhancement of relevant

information only, "functional" theorists maintain that shadowing
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performance proceeds undisturbed regardless of the content, number, or

spatial arrangement of competing stimuli.

Late-Structural

Task 3: Visual Focused/Divided: Simultaneous-Sequential Paradigm
(VF/D-SSP)

Subjects were required to monitor a tachistoscopically preseﬁted
grid of nine letters for the detectibn of 2 relevant character that was
capable-oir:igng identified on the basis of its position within the
display. r#w"the simultaneous condition, subjects.were instructed to
monitor all nine character position. Iﬁlthe sequential condition,
subjects were instructed to monitor only the center grid position.
Following each stimulus (grid) presentation; subjects were asked to
report the target item that had been presented in a specified position.
Correct detections served as the dependent measure.

. In ;ccordance with the formulations of the "late-structural®
theorists, the following prediction was advanced:

5) Correct farget detections would be-comparable for the two

modes of stimulus presentation, that is, the simultaneous
versus the sequential conditjon.

Since "late" theorists assume that the perceptual analysis of é11
incoming stimuli occurs in parallel, they maintain that the

simultaneous processing of multiple competing inputs results in a

Tevel of analysis for each item as if it were processed as a single

sensory event. In other words, implicit in the concept of parallel

processing is the assumption that the perceptual processing of multiple

*

inputs requires no more time, nor does it result in any more information

loss than the processing of a single sensory event. Since "structural®

~ |
- /
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theorists regard attention as a nondirectable process which is not

under the subject’s control, they would predict that foreknowledge

coﬁEErning the location of target items, as in the sequential condition,

would not enhance or increase target detections. i

A df??erent prediction can be derived from the formulations of the
"early" theorists. Since they postulate that perceptual processing,
excluding the analysis of simple physical characteristics, occurs in
a serial fashion, they maintain that performance on a target detection
task would be a.fgnction of the number of inputs that need to be

processed. Specifically, in regards to the present task, they would

predict a significantly greater number of target detections under the

sequential condition as opposed to the simultaneous condition.*

In so far as “functional" theorists postulate that attention is
an active and variablg process whose allocation is under an organism's
control, théy wou]d.;redict~that advance know1edge'conce;ning the
location of the relevant target item would reduce the demand upon
attentional capacity, and consequently enhance target detections. _Thus,
they would also predict more target detections under the sequential
condition as opposed to the siﬁu]taneous cdndition.

Tdsk 4: Auditory Focused/Divided: Simultaneous-Sequential

Paradigm - J/

(AF/D-SSP) - -

Subjects were required to monitor a pair of dichotically presented

consonant-vowel syllables for the detection of a relevant target item.

In the sequential condition, subjects were instructed prior to the

stimulus arrival in regards to which one of the two channels would .

H

~~
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contain the relevant items. JIn the simul taneous condition, subjects
“~ s

were not informed in advance concerning the channel of arrival of_the

relevant item, and.consequently, they were required to monitor both

=N

channels. Following each trial, subjecfs were required to identify
" the relevant target'i§em that was presented. Correct target
identific?t%ons served as the dependent meagapé.
In gccordance with the formulations of the "late-structural”
theorists, the following prediction was advanced:

6) Correct target detections would be comparable for the
v simultaneous and the sequential conditions.

Since "late" theorists assume that attentional operatidns do not
intervene in the perceptual cycle until all stimuli have attained
complete feature and semantic analysis, they postulate that perceptual

"analysis ﬁf concurrent stimuli 9ccurs(in_p€ra1iel and to a comparable
degree. . |

Since "structural" théor1sts regard’ attent1on as a pa551ve,

. _u‘nond1rectable process, they pred1ct that advance knowledge concern1ng
the Tocation of tanget items, as in the sequential cond1t1on, would
not enhance or increase target detections.

. Du; to the fact that "early" theorists postulate that perceptual
processing occurs in a serial fash1on, they wouId predict a .
significantly greater number of target de;g;tfons under the sequential
condition as opposéd to the simujtaneous condition.. Although attention
§w1tching would enable "early" theorists to predict comparable tgrget

‘detections under both conditions, the p;ssibi1ity of this phenomenon

. o= N f
occurring in the present task was eliminated by the introduction of a
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distractor item on the nontarget channel. The processing time invested
in identifying the distractor item as a nontarget item precluded the
possibility that sufficient processing time would be available to
discriminate the relevant target item upon switching attention to the
target channel (Shiffrin, Pisoni & Castaneda-Mendez, 1974).

In so far as "functional" theorists postulate that attention is
an active, controlled process, they would predict more target
detections under the sequential condition than under the simultaneous
condition. The former condition provided advance knowledge concerning
the location of the reievant target item. Thus, it should have
enhanced subjects' attention allocation, and consequently their

performance.

Early-Functional .

)
Task 5: Auditory Divided: Primary Task Demands
(AD-PTD)

Subjects were fquifEd to shadow one o% two dichétic prose
passages (primary message) and tap whenever they deteﬁted a target
word in ehe nonshadowed passage (secondary message): Two types of
primery messages, distinguishing two exﬁer?mentaT conditions,‘weﬁe
employed: a) in the 10w-attention-deﬁand condition, subjeets were
required to shadow a.fami1iar prose passage; and b) in the high-

-~

- attention-demand conditidn,'sdbjeéfé were required to shadow an unfamiliar
‘prose passage. Target items were capable of being distinguished

on the basis of their semantic properties. "The number of correct

) ‘-target detections and the number o% words cofrecf1y shadowed served

as the dependent measures-.
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In accordance with the formulations of the "early-functional”
theorists, the following predictions were advanced: .

7} Significantly more target detections would be evidenced

under the Tow-attention-demand condition than under the
high-attention~demand condition.

"Early" theory postulates that all componeht operations of the
perceptual sequence, excludfng the anélysis of simple physical
characteristics, require attention. "Functional" theory postulates
that the interference evidenced among two concurrent activities is a
function of the degree to which the individual activities impose upon
a2 common pool of attentional capacity. Thus, tapping scores to relevant
target jtems would increase as the attentional capacity required by
the primary tésk decreased. Specifically, since the amount of
attentional capacity allocated to the processing of the secondary
message varies inversely with the amount of attentional capacity
exacted by the processing of the primary message, secondary message
analysis, operationally meésured in the present task as the number of
correct target detections, would be significantly greater under those.
conditijons in which a familiar prose passage comprised the primary
messagé. That is, it was assumed that shadowing a familiar prose
passage would require less attentional capacity than shadowing én

[

"unfamiliar prose passage. N

8) Comparable shadowing performance would be evidenced
under the high-and-low-attention-demand conditions.

Comparable shadowing performance under both experimental
conditions was predicted in éccordance with the "functional" *theorists'

formulation that attentional capacity is flexible and divisible in



——
—

nature. That is, correct target detections would not be due to
attention switching between the primary and secondary task, but rather
reflected the diversion of residual attentional capacity from the
primary (shadowing) task to the secondary (target detection) task.

The above predictions cannot be derived from the formulations
of either the "late" or "structural" theorists. Since "late" theorists
assume that perceptual processing is an automatic activity that occurs
without the intervention of attentional operdtions, they_wduld
predict comparable and complete Farget detections for the 10J—and-high-
attentgsﬁﬁdé;and conditions. Due to the assumption that attention‘is
a fixed and static process, "strquyr%1" theorists would also predict
comparable detection rates for both experimental 6onditions. In
contradistinction to the "late™-theorists, however, "early-structural”
theorists would predict no target detections, regardless of the
experimental situation, when the shadowing task was being successfully
executed. To the extent that targets on the nonshadowed channel were
detected, “early-structural® theorists would predict decrements in
shadowing performance due to attention_switéping. Similarly, "I;te“
theorists would predict shadowing Hecrements due to response

competition. .

Task 6: Auditory Divided: Recall Eiﬁectancies .
(AD-RE) :

Subjects were required to shadow one of two dichotically presented
-series of random digits. In addition to the shadowing task, subjects
were also reduiredtxb.reca11 the three digits terminating one of the

stimulus Tists.. Expectancies concerning digit recall were
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manipulated through experimental instructions. Specifically, prior to
each trial subjects were instructed in regard to which channel, shadowed
or nonshadowed, would contain the “to-be-recalled" digits. Following
stiﬁu?us presentation subjects'were asked to recall either the |
ex;ected or the'nonexpected digits. The number of digits correctly
FEEE1Ied as well as the numbér_of digits correctly shadowed served as
the dependent measures. | ’

In accordance with the formulations of the "ear1y-functiona]"‘
theorists, the following predictions were advanged: (E
g) Digiti;eca11 from either the shadowed or the nonshadowed

message would be significantly greater under those
conditions inywhich subjects were instructed to expect

such recall demands. . -

Since they postulate that all perceptuél operations require
attention, and attention a1Toc;tion is a flexible process, "early-
functional" theorists maintain that subjects distribute their attention
in accordance with their expgctancies as generated via instructional
set. Consequently, digit recall for those situations in which task
requirements, and therefore attentisna1 demands, confirmed %é;jQCtS1
expectancies wou]d‘be significantly greater than undef those
conditions in which subjects were-not prepared to meet the attentional
demands.

In so far as "late” theorists assime that all- stimuli attain
comparab1g,4evé15 of_amalysis regardless of instructional gét, they
wouLé’;:;;ict comﬁ?éte digit recall under both- conditions since all

items were eqﬁa11y accessible to subjects via representation in short

term memory. On fhe other hénd, due to <the asgﬁmption that attention ,g2>

N\ ‘ e
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is generally indivisible, “early-structural” theorists would predict
no digit recall from the nonshadowed message regardless of the
expectancies generated by instructional set.

10) S%gnificant1y greater shadowing decrements wouild be

evidencéd under those conditions in which subjects
were instructed to expect to recall digits from the
nonshadowed as opposed to the shadowed channel.

In accordance with the assumptions that all component operations
of the perceptual sequence are demanding of attention, and attention
distribution is a directable process, "early-functional" theorists
wﬁu]d predit;-:ha; Snder those Eonditions in which subjects expected
to recall digits from the nonshadowed channel, they would have diverted
. attentional capacity to that channel. This diversion of attentional

capacity from the shadowing task-would have been evidenced as

shadowing decrements.

x
—_———

In so %ar as “"late" théorists mggntain that perceptuaT,an;Tysis
occurs independent of attentional capacity: they would predict
comparable shadowing performance under both expectancy conditions.
That is, "late" theorists do not postulate any neéd for the diversion
of attention for the perceptual a291ysis of nonshadowed digjts.
"Structural" theorists, due to their assumption that attention is
generally indivisibie and nondirectable, would similarly predict

comparable shadqwing perfogﬁspce under both conditions of recall
- <

expectancies, ° !



Late-Functional

Task 7: Visual Divided: Consistent versus Varied Mapping
(VD-CVM)

Subjects were required to search an. array of briefly presanted
visual characters for'the detection of relevant target items. Attentional
demands were manipulated by varying: a) the number of charéﬁters (1, 2,
or 4j comprising the stimulus set (targets); b) the number of
characters (1, 2, or 4) comprising the test array (targets and
nontargets); and c) the nature of the target items, that is; the target- -
‘ nontarget relationship. Specifically, two experimental condjtions,
distinguished on the basis of target-nontarget.assbc%ation, were
employed. In the consistent mapping condition, since targets and
nontargets were members of different cognitive categories, their
‘experimental relevancy remained constaggﬁggross trials. 'Target
items were comprised of random digits, whefeas nontérget items were
cémprised of random letters. [In the varied mapping csﬁaition, target
and ndné;rget items were members of the\same class, that is,
letters. As such their experiménta1 réqevancy was mixed across
trials. For exampie, the letter "C" was significant on one triaf,
whereas it became irre]evant_gp'dﬁgubsequent trial. Reaction times '
to correct target detections and ‘the number of detection errors
served as the dependent measures.

In accoraance with the formulations of thg_"1ate-functionij"
theoriéts, the following predictions were advanced:

11) Significantly shorter response latencies and significan%]y

fewer detection errors would be evidenced in the
consistent mapping condition as opposed to the varied

mapping condition. Moreover, the response differences
observed in comparing the performance yielded by the

3 &

\ .
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consistent mapping cond1t1on‘51th that yielded by
the varlegmappmg condition would ncrease as the.
amount of processing required to successfully
perform the task {information load) increased.
That is, the largest discrepancies would be
evidenced in those situations in which the target
set and the stimulus array were comprised of four
1tem§ respectively.

J -

Since the consistent mapping trials were sampling naturaliy-
occurring, well-learned cognitive categories, the perceptual sequences
responsible for target item analysis and identification under such
conditions would have attained an automated status, and consequently
would be actuated independent of attentional capacity. During the
varied mapping trials, on the other hand, the perceptual seguences

Fad .
responsible for the{gpmﬁi;étive analysis of information were neither
firmly established nor consolidated, and consequentiy would require

attention for successful execution. The increased reaction times

evidenced under the varjed mapping condition would reflect the serial

' somparison of stimulus array items with target set jtems that occurred

during memory search. The increased number of detection errors
under thé varied mapping condition would reflect the rapid decay/;f
items held in short term memory as they awaited processing via

. ] oo
"EE?Einon which/ﬁ§i>being allocated in a serial fashion.

In_the consistent mapping condition, reaction times and
etection scores would be comparable across trials
-varying in information load. N
- —A

Since perceptual processing is automated, and therefore requires

no attentional capacity, all stimulus items would be,processed in

parallel irrespective of the information load. RN

13) In thd varied mapping condition, reaction times ‘and
detection errors wou1d increase as the informat1on load
increased. :

S
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Each stimulus item would bg processed individually and would be
serially compared to the items comprising the target set, and thereby
would produce longer réspcnse latencies. Furthe;more, the short term
memory representations of items that did not receive attention would
decay rapidiy. Thus, considerable information loss would result from
the sequentia1é;;1ocation of attention.

Since "eariy" theorists postulate that all perceptual operations,
exc?uding'ghe analysis of simple physical characteristics, require
attention, they would predict that ;s the information load in the
consistent mapping condition‘inéreagég Tonger reac{ion times and more
detection errors would be evidenced as-in the varied mapping
condition. Such performantg would reflect either the serial processing
of each stimulus array item T“ear?y—structural") or the added deﬁ;hds
upon attentional capacity ("garjy-function?1“).

Due to the assumption thét attenfion is a fixed and statiﬁ process
which remains re]ative1y'unaltered in spite of practice, skill, and
cognitive strategies, the “structural" theorists, moreover, would
predict that comparable response latencies and errors of omission would

be evidenced under the varied and the consistent mapping conditions.
A

Task 8: Visual Focused/Divided: Patte}ns
(VF/D-P) _ .

Subjects were reqyired to indicate when two visual letter patterns,
presented ejther successively or simultaneously, were the same. Each
trial presented two signa1s in a_seqdentia1 fashion; the first
designated as the cue signal, the second designated as the stimulus

signal. The cuehsigna1 always consisted‘of a single letter pattern.
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&
The stimulus signal, which contained either one or two letter patterns,

distinguished the two experimental conditions, primary and secondary
respectively. For the primary trials subjects were required to
compare the single cue signal with the single stimu1us'signa1‘ For the

secondary. test trials subjects were required to disregard the single

- .

cue item and compare the characters simultaneously presented on the
stimulus .signal. Cue items as well as stimulus items consisted of

fam%]iar (Tetters selected from the standard alphabet) and unfamiliar
s

(angular simulations of standard letters} patterns. The symbols "l »

" J," "M, and "1, corfesponding to the letters "b," “d,” "p," and

9, respectively, comprised the novel character set. Reaction times

to correct detections served as the dependenf'measure.'

- -2 .

In accordance with the formulations of the "late-functional" ~
theorists, the following predictions were advanced:

-

14) For the primary trials, mean cérrect response latencies

to unfamiliar Tetter patterns would not exceed mean
correct response latencies to familiar letter patterns.

The ¢ifferential processing of familiar and unfamiliar Jetter
patterns is a function of the differential amounts of attentional
capacity. exacted by their'reipeifjve analyzing sequences. For exampti;ﬁ
familiar letter patterns, having attained a state of automatic
analysis, would be processed without attentional capacity, whereas
unfamiliar letter patte;ns, du;‘to their novelty, would require-
substantial attentional capacity in order to organize and execute their
processing sequence;. In so %ar as attention was already directed :
towards the proper analyzing sequence when the stimulus signal was to

be“compared to the cue signal (primary trials), performance scores for

N
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unfamiliar letter patferns would reflect reaction times comparable

to automatic processing.

hS

15) For the secondary trials, mean correct response latencies
- for unfamiliar characters would be significantly greater
than mean correct response latencies for familiar
characters.

Whenever two simultaneously presented target signals were to be <=*
compared (secondary trials) automaticity would enable the processing of
familiar letter patterns regardless of the direction of immediate
attentional concerns. The processing of unfamiliar 1ettgr patterns
woulid be delayed until aE;ention was directed towards their anaiyzing
sequences, that is, from the cue signal to the stimulus signal.
Consequently, the rgact{on times for familiar letter patterns would be
significantly less than the reaction times for unfamiliar letter
patterns.

16) Differences in reaction times between familiar and

unfamiliar characters on the secondary trials would
significantly diminish as subjects received additional
exposure to the unfamiliar Tetter patterps~ .

With extended practice tﬁe perceptua1‘ﬁ;g;essing of unfamiliar
Tetter patterns would become automated in a manner similar to that
evidenced with the processfng of familiar letter patterns.

Since “ear]y“«tﬁeorists postulate that all perceptual operations,
e§c1uding the anaﬁ’gis of simple physical characteristics, require
attention, they {?ujd predict that reacﬁion'times to familiar and
unfamj]iar ]etter‘patterns for the secondary trials would be
comparable. More specifically, "early" theorists would predict that

regardless of the nature of the stimulus (familiar or unfamiliar) on

the secondary trials, the analysis of a nonexpected target signal would

-
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require a constant amount of time due to ejther a need to switch
attention ("early-structural”) or the demands of ad?itidnal attentional
capacity (“ear1y-functiona1")_l ‘

o Due to the assumption that attention is a fixed and static process
";%ich is not appreciably altered by practice, the "structural" -
theorists would predict that the reaction times to unfamiliar letter
patterns for the secondary trials would not decrease with additional

exposure (trials administered over three consecutive days of

experimentation), but rather would remain constant.

Hypotheses .

" The priaary‘objective of the present study was to evaluate the
fundamental premise that attention is a single, nonvarying process.
Secondary to this, the present study also assessed the validity |
.of conceptua1izfng attention in terms of two principal attributes:
a) locus of.atténtiona1 operations; and b} capacity of attentional
processes. These issues were addressed in terms of the fpllowing
specific hypofheses. - |

Hypothesis 1

To the extent that attention is a single process,

it was predicted that subjects' performance scores.
on the various attentional tasks would intercorrelate
in such a-fashion so as to reflect the aperation of

a single, underlying factor which would be designated
as the general factor of attention.

Hypothesis 2

To the extent that attention may be variable in
regard to its locus of operation, it was predicted
that a single factor representing this dimension would
emerge. Those tasks in which successful performance

.
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depends upon the intervention of attention during
the initial stages of the perceptual sequence would
load highly on a polar extreme of this dimension which
would be designated as "early;" whereas those tasKs
in which successful performance depends upon the
intervention of attention following the complete
percéptual analysis of all concurrent stimuii would
load highly on the opposite polar extreme of this
dimension which would be designated as "late."
Specifically, it was predicted that tasks 1, 2, §
and 6 would Toad more highly on the “early" polar
extreme of this dimension than would tasks 3, 4, 7

and 8. Tasks 3, 4, 7 and 8 would load more highly

on-the "late" polar extreme of this dimension
than would tasks 1, 2, 5 and 6.

Hypothesis 3

To the extent that attention may be variable in regard
to capacity, it was predicted that a single factor
representing this dimension would emerge. Those

tasks in which successful performance reflects a fixed
and passive mode of attentional operations would load
highly on a polar extreme of this dimension which would
be designated as "structural;" whereas those tasks in which
successful performance reflects a variable and active
mode of attentional operations would load highly on

the opposite polar extreme of this dimension which
would be designated as "functional." Specifically, it
was predicted that tasks 1, 2, 3, and 4 would load more
highly on the "structural® polar extreme of this
dimension than would tasks 5, 6, 7 and 8. Tasks 5, 6,
7, and 8 would load more highly on the "functional”
polar extreme of this dimension than would tasks 1, 2,
3 and 4.

”~



Hypothesis 4

To the extent that the dimensions of locus and capacity
represent saljent attributes of attention (Hypotheses 2 .
and 3), it was further predicted that subjects'
performance scores on the various attentional tasks
would cluster in a manner analogous to that suggested

by the previously noted classificatory quadrants
(Table 7). That is, in so far as the variety of o
perceptual tasks that were empToyed tap discrete and '
measurable distinctions on these dimensions, they

should impose different attentional demands for successful
performance. Thus, it was predicted that tasks which

' require comparable attentional operations would

.. intercorrelate more highly among themselves in such

a fashion so as to be factorially distinguishable

from those tasks which involve alternate attentional
functions. Specifically, the following subhypotheses
were advanced: -

>

Hypothesis 4a

To the extent that tasks 1 and 2 support the _
formulations~af the "early-structural" theorists, it
was predicted that subjects' performance scores on
these tasks would intercorrelate in such a fashien so
as to reflect higher loadings on the "early" and
“structural™ factors as compared to'the "Tate" and
"functional" factors respectively.

Hypothesis 4b

To the extent that tasks 3 and 4 support the
formulations of the "late-structural® theorists, it
was predicted that subjects' performance scores on
these tasks would intercorrelate in such a fashion so
as to reflect higher loadings on 'the “late" and
"structural®™ factors as compared to the "early” and
"functional" factors respectively.

Hypothesis dc

To the extent that tasks 5 and 6 support the

formulations of the “early-funct1ona1" theorists, it

was predicted that subjects' performance scores on o
these tasks would intercorrelate in such a fashion '

so as to reflect higher loadings on the "early” and
"functional” factors as compared to the "late" and
“structural” factors respectively.

-~ .
. ~ -~
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Hypothesis 4d

To the extent that tasks 7 and 8 support the
formulations of the "late-functional" theorists,
it was -predicted that subjects' performance scores
on these tasks would intercorrelate in such a
fashion so as to reflect higher loadings on the
“late” and "functional" factors as compared to the
"early" and “"structural" factors respectively.



CHAPTER II

METHOD -

Subjects

The subject samnle consisted of 60 undergraduate students who were
enrolled at thz University o%‘windsor. Participation in the study was .
voluntary, however, the students did obtain extra course credit for
their cocperation. There were 17 male subjects and 43‘féna}e subjects
who ranged in age from 18 to 45 years. |
e A11 subjects-were fnitia]!y screened for noncorrected visual and/or
guditory impairments and previous experience with the types df tagbé
that were emp1qyed in thjs study. In addition, only those:subjects~
who met predetermined criterion leveis of berfonnance during the

npreliminary practice session were selected for inclusion in the study.

Procedure

Three practice and eight experimenfal tasks were administered to
each.subject individually on five consecutive days. For eéch subject,
Day 1 consisted of approximately 60 minutes ¢f practice involving
the shadewing of two binaurally énd four dichotically presented prose
passages, with each passage éoﬁtaining approximately 285 wordg, and
thé recognition of 50 tachistoscopically presented momosyllabic words.
This initial practice session served ko familiarize subjects with the
ceneral nature of the experimental tasks, ;hgt is, auditory shadowing

and -the identification of briefly presented bisuaT'materia1, as well as
‘ 81 - ‘
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provided an opportunity toc sereen subjects who did not meet acceptahble
criterion levels of performance. On the remaining Days 2-5, each
eTiQib]e subject perfermed two new experimental tasks per day and
parts of tasg 8 when appropria@e. Elements of task 8 were
administéred on three consecutive days of experimentation. Each
exberimental task was irmediately preceded bv de?ai]ed instructions
and a practice session approximately two minutes in duration specific
to the particular task. To the exfent possible the presentation
erder of the experimental conditions for specific tasks was counter-
ba1enced across subjects. In addition, on Days 2-5 the presentation
sequence of the experimental taske themselves was balanced across"",
subjects_as illustrated in Table 3 (Appendix B)- The sequence of task
adw1n1strat10n was f1rm1y adhered te althouch occasional exceptions

were noted

.

General Practice and Screeninc Tasks. (Day 1)

Practice Task A
Aud1t0ry Shadowing: Binaural (AS-B)

SubJects -were rEGUTFEd to shadow two consecut1vely presented
bwnauralmigs word prose passages. The number of words correc;Ty
shadowed-skrved as the dependent measure. The ®riterion level of
acceptance was set at a minimum of 200 correctly shadowed words on at
" least one trial. That is, gubjects were required to demonstrate
70 ‘percent or better shadowing proficiency on at least one passage for

inclusion in the Study. A complete description of the task, including

Q
-
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appératu;, stimulus materials, instructicns, and procecdure, is
pnesénted in Appendices g7 - D3

Practice Task B

Auditory Shadowing: Dichotic (AS-D)

Subjects were given four trials, each of which involved
shadowing one of two 285 word, dichotically presented prose passages.
The number of words correctly shadowed served_as the dependent measures.
.The criterion level of acceptance was set at a minimum of 200 corre;t1y
shadowed words on at least one trial. That is, subjects were
required to demonstrate 70 percent or petter shadowing proficiency on
at least one passage for inclusion in the study. A complete
description of the task, including appératus, stimulus materiais,
instructions, and procedure, is presented in Appendices Ej - £3-

Practice Task C

Visual Identification: Tachistoscopic (VI-T)

Subjects were required to identify a séries of 50 monosyllabic,
tachistoscopically presented concféte nouns. The number of words
correctly iQentffied served as the dependent heasure. The criterion
level of acceptancé'was set at a minimum of 35 correctly identified
stimulus wgrds. That is, subjects were required to demonstrate 70
percent or better identificaiion proficiency for inc]uSion in the
* study. lA'complete descript%on bf the task, including apbaratus,
'sfimuius maferia]é, instructiong, ahd procedure, is presented in

Appendices Fq - Fj.



Experimental Tasks (Days 2-5)

Task 1
Auditory Divided: Phonetic versus Semantic Targets (AD-PST)

Subjects were recuired to shadow cne of two dichotically
presented 285 word prose passaces and tap whenever they detected a target
word in either the primary (shadowed) or the secondary (nonshadowed)
message.  Two types of target words, distinguishinc two experimental
conditicns, were emnioyed. In experiménta] condition 1 (phonétic)
tarcet items consisted of monosy]]abiﬁ words containing the al
phoneme. In experimental condition 2 (semantic) target items
consisted of ronosyllabic names of bodv. parts: Prior ;o the
presentation of the experimental materials, subjects ret?ived a
préctice trial which served to familiarize them with the ngture of the
task. Monosyliebic colour names comprised the set of target items for
practice purposes. For a]T.conditions,;experimentaW and practice, the
primary and secondary passages contained four target items respectively.
Dependent measures.inc1uded the number of correct target d;tections
and the number of wofds cd}rectﬂy shadowed undgifeach ot the
experimental (phonetic and semantic) conditions. A complete
description of the task, including apparatus, instructions, stimulus

materials, and procedure, is presented in Appendices Gy - G3.

>~

Task 2 *
Auditory Focused: Positional Cue {AF-PC) -

Subjects were required to shadow one of three simultaneously

presented 285 word passaces. Two experimental conditions, distinguished
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on the basis of the spatial arrangement of the primary (shadowec) and
secondary (nonshadowed) messaces, were emoioyed. In the dichotic

man

condition the relevant passage "A" was presented cn cne chennel, either

nerr

eft or rieht., of the recorder while the two irrelevant passages, "B

i
and "C," were simuitaneously presented on the aiternate channel. In the

~

binaural condition two passages were simultaneously presented on each
channel of ihe‘recorder; That is, one channel contained the relevant
and an irrelevant passage; "A" and "B." while the alternate channel
conteined two irrelevant passages, “B" and "C." £EZach experimental
cendition was introduced by a specific practice trial that served as a
means of familiarizing subjects with the requirements of the ﬁask. That
is, the presgntation ot the dichotic experimental condition was
immediately preceded by the presentation of.a dichotic practice trial,
whereas the preséntatgon of the binaural experimental condition was
irmediately pfecéded by the presentation of a2 binaural practice trial.
_The dependent measures included the number qf words correctly shadowed
under each of the experimental (dichotic and binaural) conditions. A
compIefe description of the task, 1nc1udqu apparatus, instructions,
'stimuTus materials, and procedure, is presented in Appendices Hy - Hs.
. Task 3

Visual Focused/Divided: Simultaneous-Sequential Paradigm .
(VF/D-SSP)

Subjects were required to monitor a tachistoscopically presented
grid of nine randomly selected letters for the subsequent identification
' of a single target character. The target item was capable of being

identified only on the basis of its position within the display. Two

experimental conditions, differing in regard to the number of channels to

v
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be monitored for the identification of target elements, were employec.
The simultaneous condition used 2 post-stimuius ﬁuing technique. Subjects
were not informed in advance concerning the position of the target ffeﬁ,
and consequently, they Qere required to monitor nine channels
sirultaneously for the subsequent recall of a letter that had cccupiec
variable ¢rid positions. In the sequential condition subjects were
preinstructacd in regard to the position of the target character.
Specifically, subjects knew in advance that they would be required to
recall the Tetter that had occupied the c;nter grid position. The
simultaneous éohdi%ion consisted of a block of 73 practice trials and a
block of 73 experimental trials. Each block of trials contained six
tests of each qf the outer eight positions and 25 tests of the center
position. The gequentia] condition was comprised of a block of 25.
practice trials ana a block of 25 experimental trials. The number of
correct.target identifications for the two experimental (simultaneous
and sequential) condi;ions served as the dependent measures. A complete
descrip%ion of the task, including apparatus, instructions, stimulus
materiai;, and proceduré is preseﬁted iﬁ Appendices Iy - Ij.

- Task 4

Auditory Focused/Divided: Simultaneous-Sequential~Paradigm

(AF/D-SSP)

Subjects were required to monitor a pair of dichoticaily presented
consénant—vowel syllables for the detection of a relevant target item..
Each stimulus presentatié% consisted of a target item haired with a
standard distractor syllable. Whereas the syllables "ba," “"da," "ga,"

comprised the target item set, the syllable "wu" was employed

and "pa,
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as the standard distractor item. Two experimental conditions,
cistinguished on the basis of theé number of channels *o be monitored for
the detecticn of the tarcet iters, were ercloyed. In the simultaneous
condition since subjects were not informed in advance concerning the
channel of arrival of the tarcet syllable, they were reguired to monitor
both channels simultanegusly. In fhe sequential condition subjects

were preinstructed in regard to the channel position of the target

'-syTTab]es. Specifically, subjects were informed that target items would ({
be presented in an alternating channel sequence. For both the
simultaneous and the sequential condition SUbjEétS were asked to identify
the target syllable that had been presented. Each condition was presented
~

in blocks of 40 trials, with eight practice trials appropriate to the
particular experimental condition immediately preceding the
presentation of the testing materials. The dependent measures included
the number of correct target identifications under each experimental
(simultaneous and sequential) condition. A complete description of the
task, including apparatus, instructions, stimulus materials, and
procedure is presented in Appendices Jy - Js.

Task 5 .

Auditory Divided: Primary Task Demands (AD-PTD)

Subjects were required to shadow one of two dichotically presented
285 word Prose passages (primary message) and tap whenever they detected
a target word in.the nonshaaowed passage {secondary message). Two
experimental conditions, distinguished on the basis of the amount of
attentional capacity exacted by the shadowing demands of the primary

message, were empioyed. In the low-attention-demand condition subjects
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were required to shadow 285 words of the popular nursery rhyme, "This is
the House that Jack Built," and to tap.to any four-legged animal name.

In the high-attention-demand condition subjects were recuired o shadow

a 285 word prose passage concerning the social ecclogy of coyotes and tap

‘to the names of clothing articles. Pricr to the presentation of the

experimental ma?eria?s, so as to familiarize them with the nature of the
task, subjects were administered a single practice trial in which they
were required to shadow a 285 word historical narrative on the game of
checkers and tap to the names of common Figh. Eight monosyllabic target
items were randomly presented within the nonshadowed passages under each
of the experimental conditions and the‘sing1e practice condition.

Dependent measures included the number of correct target detections and

the number of words correctly shadowed for the high-and-Tow-attention

conditions respectively. A complete description of the task, including
apparatus, instructions, stimulus materials, and procedure is presented in

Appendices K.| - K3.

-

Task &
Auditory Divided: Recall Expectancies (AD-RE)

Subjects were required to shadow one of two dichoticaily presented
series of TO.random monos}]]apic digits. In addition to the shadowing task
subjects were required to recall the three digits terminating one of the
stimulus lists. Four experimental conditions, established on the basis of
the relationship between recall expectancies, as generated by experimental
instructions, and recall demands, were empﬁoyed. In the S-S condition
subjects were required to recall the three d}gits terminating the shadowed

message in accordance with preshadowing expectancies. In the S-NS condition

subjects were asked to recall the three digits terminating the nonshadowed
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message in contrast to preshadowing expectaﬁcies. In the NS-NS condition
subjects were required to recall the three digits terminating the non-
shadcwed message in accordance with preshadowing expectancies. In the
NS-S condition subjects were asked to recall the three digits terminating
the shadowed list in contrast to preshadowing expecfancies. The $-S and
NS-NS conditions were each comprised of 15 trials, whereas the S-NS and
NS-S conditions .each consisted of 10 trials. Each subject received 25
blocked trials of shadowing digits presented on the left channel and 25
blocked trials of shadowing digits presented on the right channel with the
order of presentation of trials randomly determined and fixed across
subjects. Each set of blocked tria1s'was-immediately preceded by four
practice trials with the shadowed information arriving on the appropriate
channel and each trial representing one of the four experimental condi®ions.
The number of digits correctly recalled and the number of digits correctly
shadowed under each of the four experimental conditions served s the
dependent measures.. A complete descriptipn of the task, including
apparatus, stimulus materials, instructions, and procedure, is presented
in Appendices L.I - L3.

Task 7

Visual Divided: Consistent versus Varied Mapping (VD-CVM)

Subjects were required to search an array of briefiy presented —
visual characters for the detection of relevant target items. Attentional
demands were manipulated by varying: a) the number of characters (1, 2,
or 4) comprising the stimulus set (targets); b) the number of c%aracters
(1, 2, or &) comprising the test array (targets and nontargets);
and ¢) the target-nontarget relationship. Specifically, two "

experimental conditions, distinguished on the basis of the
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target-nontarcet relationship, were employed. In the consistent
mapping condition (CM) target items were comprised of random digits,
whereas nontarget items were comprised of random letters. In the
varied mapping condition (VM) target as well as ncritarget items were
comprised of random letters. CM and VM conditions each consisted of 72
experimental trials; that is, eight trials for each of the nine
combinatiohs resulting from a representation of all possible stimulus
set and taééet array groupings. In each set of eight trials, targets
appeared randomly on one-half of the trials. So as to familjarize
subjects with the nature of the task, two blocks of practice trials, one
from each of the e;perimenta] conditions, was initially administereg.
Reaction times to correct target detections and the number of detection
errors for each of the experimental (cihsistent andlvaried) conditions
served as the dependent measures. A complete description of the task,
including apparatus, instructions, stimulus materials, and procedure,
s presented in Appendices My - Ms.

Task 8

Visual Focused/Divided: Patterns (VF/D-P)

Subjects were required to indicate when two letter patterns,
presented either successively or simultaneously, wére the same. Letter
patterns consisted of familiar.(letters selected from the standard
alphabet) and unfamiliar (symbo1s.th;1 graphiéa]lx resembled one of four
predesignated letters) characters. Specificaily, the geometric .
configurations “|, SordLe P L and v iC corresponded to the letters
"b," "d," "p," and "g" respectively. Two experimental conditions,

distinguished on the basis of the direction of momentary attention
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states, were employed. Attention allocation was controlled via an
advanced cuing technique. 1In the primary condition the characters to
be compared were presented successively. That is, subjects were requiredf
to indicate when a stimulus element wfs the same as the cue item which
immediately preceded it. 1In the secondary condition the cha}acters to
be compared were presented simultaneously. That is, subjects were
required to disregard the cue item and indicate when the two test
patterns which were presented concurrent}y were the same. The practice
condition presented both types of trials?ﬁ-Two Blocks of 32 primary
trials, each tesfing a p?rticu1ar letter type, were administered.

- Practice and secondary tes; blocks were administered on three consecutive
. days of experimentation. Secondary blocks were comprised of 56 trials;
twelve test trials which presented the targets to be compared
simu1taneoquy and 44 catch tria1s.which presented the comparative
characters sequentially. “0On each day af experimentation, one block

of secondary tria1§ presented familiar 1étters on the test trials
whereas the other block preseAted unfamiliar Tetters. Reaction times

to correct responses for each of the letter types (familiar and
unfamiliar) served as the dependent méasures. Specifically, the primary
latency scores and two secondary I§tency scores for each day of
experiménfation were computed. A complete description of the task,
including apparatus, instractions, stimulus materials, and procedure,

is presented in Appendices NT - N3.
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CHAPTER III
RESULTS

The presentatioﬁ of the results is divided into two general
sections: the analyses of specific task predictions is followed by a
comprehensive analysis that égi;esses the four major hypotheses.
Although the experimental tasks are grouped by ?heorgticéT perspective,
each of the eight tasks is discussed individually and according to the
fol]owing sequence: a) a restatement of the prédiction(s); b) a
tabular outline of the design which inc1udq§ sumqary data in the form of’
cell means as well as standard deviations for each of the exper{ment§1
conditions; and c) a report of the analyses. The ﬁrimary objective
is to discuss the findings that were expected on the basis of th;
Rredictions. In addition to tﬁis, however, unexpected findings, both
positive and negafive, are also discussed.- Subéequent to the anaTysis of
thé task predictions, are the -results of the principal components
analysis. The principal components analysis included measurements from

all the experimental tasks and tested the hypothesis that attention is

a single, unitary process.

Analyses of Task Predictions

Early-Structural -7 ) \

The distinguishing features of the."ear1y-structuraj“ position
are that attention is a prerequisite for in depth’ perceptual processing;
and that attention limitations are manifested in isolated processing

92
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systems which prec1yde the simultaneous passage of. competing sensory
stimuli. Tasks 1 and 2 examined these assumptions.

Task 1
Auditory Divided: Phonetic versus Semantic Targets (AD-PST)

Task 1 Qas intended to assess two parameters of the “early-
structurq]" model : ai attention is serially allocated to competiqg
stimu]us.inputs; and‘b) perceptual processing, excluding the analysis
of elementary physical characteristics, requires attention. The
assumption pertaining to the unidirectional nature of attention was
tested via predictions 1 and 3. Predictions 2 anc 3 addressed ?he Tater
assumption; that is, the function subserved by attention during
perceptual procéssing.]o |

Prediction 1 - o :

The number of targets detected ‘on the shadowed channel were

expected to be greater than the number of targets detected on
the nonshadowed channel.

Prediction 2

On the shadowed channel, all target items, regardless of the
level of perceptual analysis that was required for their
identification, were expected to be detected. On the -
nonshadowed channel, however, target items which were capable
of being identified on the basis of elementary operations
(phonetic analysis) were expected to be detect®d with a higher
frequency than target items which were capable of being
identified only on the basis of complex perceptual operations.

Table 4 presents a summary of the data which are pertinent to

predictions-1 and 2. Further clarification j;/brovided by the'subsequent

10 - R R . s .
The theoreticel rationale for the predictions was previously
b he Y
claborated upon in the Introduction seetion under "Tasks." Consequently,
it will not be repezted in *he Results section. '

1Y
1
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The Number of Phonetic and Semantic Targets Detected on

the Shadowed and Nonshadowed Channels

Shadowed (b1)

Target
Nonshadowed (bz)
Channel .
() Mean (A)

Phonetic (a1)

Mean
2.78
.57

1.68

1

Target Type (A) -

SD

.1
.85

Semantic (az)

Mean
2.40
.30

1.35

SD Mean (B)
1.22 . 2.59
.57 .44

Prediction™1: b-I > b2*

Prediction 2: ab11 = ab, *

21

*Observed
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equations which state the predicfions in terms of the notation that
is emp]oyed to outline the experimental design in the table.
A2x2 analysis of variance wag computed on these data {Table 5).
" Factor 'A‘' pertains to Target Type (phonetic/a] or semantic)az) and
Fﬁctor 'B" pertains to Target Chanﬁel'(sh340wed]b1 or nohshadowed/bz}.
The number of targets correét1y deteéted, out of the four targets_which

were presented in each of the experimental conditions, served as the

£

o~

dependent measures. _
The ANOVA analysis revealed a significant_}éﬁg;t Chagnel effect,

F(1,59) = 218.33, p<.01."!

Thi® finding indicates that the number of
targets detéctéd on the shadowed channel were significantly greater
than the number of targets detected on the nonshadowed channel. As
Tab1e14 shows, the mean detection scores for shaﬁowgd'and nonshadowed
targets were 2.59 and .44 respectively. This result agrees with
prediction 1. -

The'ANOVA analysis also indicated that the Type x Channel interaction
was not s{gnificant, F(1,59) = 0.36, p>.01. That is, the detection
decrements for targets presented on the nonshadowed channel we;e

- comparable for phonetic and semantic targets. Consequently; prediction

¢ has not been confirmed. A possible explanation for the Substantial -
"_;‘:iii5;1on decrement, that was evidenced when phonetic targets were
esented on fhe nonshadowed channel, concerns the nature of the items

)

lConsidcring a) the large number of F ratios which were being tested;
and b) the large number of error degrees of freedem, which-occurred in
many of the F ratios, due to the repeated measures design and large

sample size, 2 rather conservative alpha level (.0l1) was adepted <o

guard cgainst spurious confirmation of the predictions.



TABLE 5

Summary of the Analysis of Variance for the

-

Number of Phonetic and Semantic Targets

Detected on the Shadoﬁed and Nonshadowed Channels

”

Source of Variation SS df MS 7 F
3

Target Type (A) 6.34 . 1 6.34 11.53*

Type x Subj. . 32.47 - 59 .55

Target Channel (B) , 27%.46 1 2756.46 218.33*
'Channt-._:_,] x Subj. 75.29 59 1.28

Type x Channel (AB) - .23 o .23 .36
. Type x Channel x Subj. 37.52 - 59 .63

*p < .01 *




that were selected to comﬁrige the pool of phonetic targets.
Specifically, the phonetic targets may not have been completely
identifiable on the basis of their acoustical properties.

Fﬁrthermore, the ANOVA analysis revealed a significant Target Type
effect, F(1,59) = 11.53, p<.01. As Table 4 shows, this result indicates
that phonetic targets were detected to a signifiéant]y greater degree
than semantic targets. The mean detection scores for phonetic and
semantic targets were 1.68 and 1.35 respectively. _Although this finding. -
was not predicted, it is nonetheless consistent with the formy1atipns
of the "early-structural" position. The model postulates that elementary
feature analysis may occur to a large part independent 6f attentional
influence, whereas the meaningful interpretation of stimuli requires the
intervention of attentional processés. Thus, the obseFvation that
phonetic férgets (which were capable of being identified on the basis of
their acoustical properties, and consequeht1y,-&ﬁ;h minimal attention)
were detected significantly more often than seﬁ%%}ic targets (which
required in depth perceptual analysis, and therefore, substantial.
attention) can easily be accommodated within the theoretical framework.

Prediction 3 '

In the semantic condition, tapping to target items arriving

on the nonshadowed channeT was expected to interfere with

shadowing performance to a significantly greater degree than
tapping to target items arriving on the shadowed channel.

- Table 6 presents summary data for those measurements collected on
Task 1 which are pertinent to prediction 3. In addition to the number of
targets c0rrect1y detected, the number of words correctly shadowed,

within the five words 1mmed1ate1y following the presentation of a target

item, served as a dependent measure. The number of words correctly



98

~

@ TABLE &
Summary Data for the Two Dependent Measures Pertaining to Prediction 3.
The Number of Targets Detected and the Number of Words Correctly
Shadowed Following the Presentation of Semantic Targets on the

Shadowed and Nonshadowed Channels

-

Target Channel

Shadowed (x7) Nonshadowed (xz)
Targets Words Targets ~ Words .
Detected (yq) Shadowed (y5) Cetected (y1) Shadowed (y5)
Mean 2.40 12.63 .30 16.10
SD 1.22 4.32 ) .57 3.71
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<
shadowed following the presentation of, rather than the detection of,

target items was employed as the dependent measure in Tight of the fact
that so few targets were detected on the ronshadowed channel. As
Taé]e 6 shows, the mean detection rate for targets presented on the
nonshadowed chapne1 was .30 out of a potential 4.00. . -
Corre]atibn coefficients computed in order to assess the re1ationship'
between the two dependent measures revealed: a) a positive correlation
between these measures when targets were presented on the shadowed
channel r = +.26; and b) a negative relationship between these variables
when targets arrived on the nonshadowed channel, r = -.63. The
* difference between the correlation coefficients is statistically
significant, z = 8.57, p<.01. The positive association between
detections and shadowing performance, for targets presented on the
shadowed channel, indicates that target detections increased as the
\pumber of words correctly shadowed increased. The negative correlation
%or targets presented on the nonshadowed channel, suggests that
ﬂeteﬁtions were associated with a shadowing decrement. Specifically,
on those occasions that targets were detected, fewer words were correctly
shadowed. The direction as well as the magnitude of the correlations
then, are consistent with the prediction that the detection of targets
arriving on the nonshadowed channel interfered with shadowing
performance to a significantly greater degree that the detection of
targets arriving on the shadowed channel.
Subsequent to this, a number of analyses of variance Qere computed
(Table 7). A mu]ﬁivariate analysis of variancé (MANOVA), that employed

target detection scores and shadowing performance scores as the dependent
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measures, revealed a significant Channel effect, F(2,234) = 26.08,

p<.01. Thi§ ¥inding was confirmed and further clarified when the
Channel effect'was separately assessed for the two dependent variables.
A univariate ANOVA showed that a significantly greater number of the
targets arriving on the shadowed channel were detected, F(1,59) = 117.08,.
p< .01. The mean number of detections for the shadowed and nonshadowed
Cchannel were 2.40 and .30 respectively. A second univariate ANQVA
revealed, however, tﬁét the shadowing increment was in favour of targets
presented on the nonshadowed channel, F(1,59) = 30.12, p<.01. That

is, significantly more words were correctly shadowed following the
presentation of target items on the nonshadowed rather than the shadowed
channel. The mean shadowing scores for nonshadowed and shadowed

targets were 16.10 and 12.63 respectively.

In light of the findings obtained from'fhe'univariate.anaTyses, a
covariate analysis of variance was computed in order to test the
hypothesis that the shadowing différence evidenced between the t@o
experimental conditions was related to the difference in target
detections. Detection scores served :s the covariafe and shadowing
scores as the variate. The covariate analysis indicated that when-
shadowing scores were adjusted for differences in target detections,
shadowing performance became comparable for the two channel-conditions,
F(1,58) = 2.82, p>.01. Specifiﬁa]]y, the poorer shadowing performance
following the presentation of target items on the shadowed channel was
related to the higher incidence of target detections; whereas the
superior shadowing performance evidenced following the presentation of

target items on the nonshadowed channel was related to the decrement in

detections. Thus,-the adjustment procedure revealed that the treatment
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effect was not signif1c§nt. This finding, that the channel of arrival
of the target item did not differentially affect shadowing performance,
challenges prediction 3.

Of the diverse analyses that were computed, the correlation
coefficients and the covariate analysis most directly address prediction
3. As indicated, the magnitude as well as the direcfion of the .
‘correlation coefficients are consisten; with prediction 3; the results
of the covariate analysis, however, are not. A p1ausibﬁe explanation
for these seemingly discrepant findings is that the covariate analysis
was complicated by the experimental design. That is? since target
detections were affected by the treatment variable, the channel of
arrival of the target items, an interpretation of the covariance results
s confounded {Winer, 1971), if not inappropriate (Keppel, 1973).
Specificé]]y, the adjustment process may have removed part of the
treatment effect, and thus, concealed the Channel effect upon shadowing
performance. For this reason, the correlation coefficients are
considered the most appropriate test of prediction 3.

The findings of Task 1 then, support the assumption that attention
is allocated in a serial manner. évidence in this regard is obtained
via the confirmation of predictions 1 and 3. The failure to confirm
prediction 2, specifically, the detection decrement observed for
phonetic targets presented on the nonshadowed channel, questions the premise
that the processing of physical characteristics occurs without

attention.



Task 2
Auditory Focused: Positional Cue

Task 2 examined the "early structural" assumption concerning
- selection criteria. Specifically, that the efficacy of attention, and
subsequently perception, is contingent upon the ability to isolate
relevant stimulus information during the initial phases of sensory
analyses.

Prediction 4 .

Shadowing performance under the dichotic condition was

expected to be superior tc the shadowing performance under
the binaural condition.

Table 8 presents summary data for the two experimental conditions ag
well as a notational statement of the expected outcome. The anzlysis of
the data involved a comparison of the shadowing performance evidenced
in the dichotic condition with that measured in the binaural condition.
The number of words correctly shadowed, out of the 285 words that were
presented in each of the experimental conditions, served as the
dependent measures. A correlated groups, Student's 't' revealed a
significant Method effect, t{59) = 3.39, p<.01. As Table 9 shows, this
finding indicates that significantly more words were shadowed correctly
under the dichotic condition. Mean shadowing scores for the dichotic
and binaural conditions were 224.95 and 209.43 respectively. These
results agree with prediction 4, and thereby, substantiate the postulate
that attentional and perceptual advantages are évidenced under conditions
which provide an opportunity to identify competing stimuli as relevant

or irrelevant during the early stages of processing.
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!
TABLE 8

The Number of Words Shadowed Correctly Under the Dichotic

and Binaural Methods of Stimulus Presentation

Method of Stimulus Presentation

Dichotic (a1) _Binaural (az)
Mean SD - . Mean ~ SD

224 .95 34,48 209.43 43,79

Prediction 4: 2, >a2*

*Observed
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Late-Structural

The distinguishing features of the "Tate-sirucfural" position are
that attention limitations are evidenced once all incoming stimulus inputs
have attained complete and automatic representation in memory; and that
attention, which is superfluous to perceptual analysis, is an essential
component of higher-or&er cognitive activities such as decision-
making, comprehension, storage, rehearsal, and retrieval. Employing the
same experimental paradigm, Task 3 examined these assumptions concerning
the systemic nature of perception in the visual modality whereas Task
4 tested these assumptions in the auditory modality.

Task 3
Visual Focused/Divided: Simultaneous-Sequential Paradigm (AF/D-S5P)

Prediction 5

Correct target detections were expected to be comparable for -
the two modes of stimulus presentation, that is, the
simultaneous versus the sequential condition.

Table 9 presents summary data foé the two experimental conditions
as well as an equatipn that expresses the expected outcome. .The analysis
of the data involved\a comparison between the target detections
evidenced in nguiimultaneous and sequential conditions. The number of
targets correctly identified, out of the 25 test targets that were
presented in each experimental condition, served as the dependent measures.
A correlated groups, Student's 't' revealed a significant Method
effect, t(59) = 11.67, p<.01. As Table 10 shows, this finding indicates
that signﬁficant1y more target items were correctly identified in the
sequential condition. The meén detection scores for the sequential and
simultaneous conditions were 24.97 and 16.95 respectively. Prediction

5 has not been confirmed.



TABLE 9 ©
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The Number of Targets Detected Under the

Simultaneous 'and Sequential Methods of Stimulus Presentation

Method of Stimulus Presentation

Simultaneous (a])
Mean . SD

16.95 5.28

Sequential (a2)
Mean SD

24.97 g.18

/

v

Prediction 5: ay = 2,

*Visuaf
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.1t appears that two methodological d1 fferences may possibly
account for the dlscrepancy between the current findings and. those
reported by the researchers who or1gwna11y emp]oyed this particular
exper1menta1 parad1gm, Shiffrin, McKay, and Shaffer (1976). Both
involve a design change in- the present study which may haée produced a
performance decrement in.the s1mu1tqpeous cond1t1on rather than an
increment in the sequent1a1 condition. |

Butler (1980) recogn1ze¢_the importance of d1st1ngu1sh1n; betﬁggn
two types of test procedures, and consequentily, the significance of
differentiating between two types of detecttbn Brrors: misTocation
errors which invo]ve_the report of an item that was a member of the
stimulus array,.aTthough not the target item; and intrusion errors
which involve the report of a novel item, that is,-an item that was
not a member of the stimulus array In the Shiffrin McKay, and Shaffer
(]976) study, the test array presented the stimulus grid of 9 letters
intact with the exception that the single target character-was deleted.
Since the probability of committing a mislocation error was for all
‘practical purposes eIiminated, the major efror Squrce would have been
intrusions. In the present study, however) the test array consisted
of a blank grey grid, and the posttioh of Xhe target item was cued by
a variation in shading. Consequently, mislocatiors as well as intrusions
were possible sources of;error. In fact, a frequency-oount reveal ed
'that.ESﬁ of the errors commjtted were mislocations and 34% of the errors
involved intrusions.. This difference is statost1ca11y s1gn1f1cant

t(59)’= 4.68, p<.01. Thus, it appears reasonab]e to assume that if .the

probability of makihg a m1s]ocat10n.error in the s1mu1tapeous condition
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had been substantial]y'reduc:%, then, target detections may have been
comparable for the two modés of stimulus presentation.  Specifically,
héd mis?ocatign errors nat occurred, the mean detection rate for the
%fﬁu]taneﬁus condition could.have possibly been as high as 22.26.
Certaiﬁ1y AOre similar, if not equal to the mean detection rate
heaépréd«in the sequential condition (2£.97). .

‘ A second procedural modification that may have contributed to the
' notedfdiﬁference among the results concerns the number of trials that
’ wére administered. The Shiffrin, McKay, and Shaffer (1976) study
admiristered a nimum of 10 blocks of test trials for each of ;ﬁe
experimentql conffitions whereé& the present study emp}oyed one block
of test trials for the simultaneous and sequential cénditions s
respect{vely. The number of trja]s per block, {73 simultaneous and 25
sequgntia]) were consistent in the two studies. An analysis, computed
to test the possibility that additiona]otria1§ may have increased the
number of targets detected in the simul taneous condition, ¢ompared
performance on the first two and last two test trials,nand revealed
that more targets were 6érrect1y identif;eq at the end of the
experimental test block, t{(59) = 1..75, .01< p<.025. The finding
that target detections increased within a single blpck of trials
provides moderate evidence for the hypothesis fhat additional trials may
have raised the detection rate for the simultanedls condition to that
correctly observed for the sequential method of stimulus presentation.
Task 4

Auditory Focused/Divided: Simu]tanéous;Sequentia1 Paradigm
(AF/D-SSP)



Prediction 6
Correct target detections were expected to be comparable
for the simultaneous and sequential conditions. g

Table 10 presents summary data for the two experimenta1 conditions
as well as a notational statement of the expected outcome. The
analysis of the data involved a comparison between the target {etections
evidenced in the simultaneous and sequential conQitions. The number of
targets correctly identified, out of the 40 targets that were presented
_in each condition, served as the dependent measures. A corré]ated
groups, Student’s 'it' revealed that there was no significant djfference
between the two experimental conditions, t{59) =1.20, p>.01. The
mean detection scores for the sequential and simultaneous conditions
were 39.15 and 38.87. This finding agrees with predigtion 6, and
'therefore, substantiates the assumption that the perceptua]'processing

of competing auditory stimuli .is complete, automatic, and independent.
>
Early-Functional

The distinguishing features of the "e§r1y—functiona1“ model are
that attention operates during the initial phases of perceptual
processihg; and that attention is a diffuse cognitive resource.
Implications of the Iatgr formulation include that attention is variable
in its influence and actively deployed so as to most suitably
accommodate the current processing demands. Tasks 5 and 6 examined
these assumptions. S\‘H\H’j ~

Task 5
Auditory Divided: Primary Task Demands (AD-PDT)

Task 5 was intended to assess the "early functional" position

regarding the directable and divisible nature of attention. In addition



TABLE 10**
The Number of Targets Detected Under the

Simultaneous and Sequential Methods of Stimulus Presentation

Method of Stimulus Presentation

Simul taneous (2q) Sequential (az)
Mean sD | Mean SD
38.87 1.92 . 39.15 1.10

Prediction 6: a; = a *
**Auditory

*Observed
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Lo examining the former parameter, prediction 7 also addressed the
assumption regarding variable residual capacity. That is, although
attention may be allocated to a secondary activity, its quantity will
be variable and deterhined'by the capacity exacted by primary processing
demands. Prediction & tested the premise concerﬁing the directabTé
nature of attention. Specifically, that attention is distributed in
such a manner so as to insure the successful c0mpTet{on o?xhigh priority
activities. .Subsequent to this, it is directed towards the amalysis of
competing stimb1us inputs.

lPrediction 7

Significantly more target detections were expected under

the Tow-attention-demand condition than under the high-
attention-demand condition.” ' <

Table 11 presents éummary data for those measurements observed on
Task S which are pertinent to the statistical gna]}sis of prediction 7
as well as a notational statement of the expected outcome. The analysis
of the data involved a comparison between the target detections evidenced
in the low-attention-demand and high-attention-demand conditions. The
number of targets correctly detected, out of the 8 targets that were
presented in each condition, served as the dependent‘ﬁeasures. A ‘
correlated groups, Student's 't' revealed that there was no statistically

significant difference between the two conditions, t(59) = 1.82, p >.01.

A visual inspection of Table 11 reveals, however; That targets were

generally detected more frequently under' the low-attention-demand condition

_than under the high-attention-demand condition; mean detection scores
were 1.60 and 1,22 respectiveTy; Thus, although prediction 7 has not

been confirmed, the results suggest a trend in the predicted direction.



TABLE 11
The Number of Targets Detected in the

High-and-Low-Attention—Demand Eondi;iqns

112

Attention Demand Condition

Low (ai) High (az)
Méa@ SD Mean sD
s :
1.60 < 1.23 1.22 1.48

Prediction 7: a]:>a2*

*Trend noted in predicted direction
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Prediction §
Comparable shadowing performance was expected to be found
under both the high-and-low-attention-demand condition.

Table 12 bresents summary data for the two experimental conditions
as well.as an equation that specifies the expected gutcome. The an§1ysis
of the data involved a comparison of the shadowing performance evidenced
in the low-attention-demand condition with that mea;ured in the
high-attention-demand condition. The number of words, out o the 285 words
_ that were presented in each condition, correctly shadowed, served as
~ the dependent measures. A correlated groups, Student's 't' revealed
that there was a significant Demand effect, t(59) = 10.03, p <.01.

As Table 12 shows, this finding indicates that significantly more

words were correctly shadowed in thé Tow-attention-demand condition

than in the high-attention-demand condition; mean shadowing scores

were 234.72 and 180.77 respectively. Prediction 8 has not been confirmed.
It should be noted that comparable findings were reported by Rinder
(1974), when he employed a similar paradigm.

Although the findings related to Eredictions 7 and 8 appear to
raise questions concerning ihe divisible and directable aspects of
attention, they may also be quite consistent with the theory. That is,
the predictions assumed a ranking of the two experimental activities;
target detection was regarded as secondary to shadowing. The task
instructions, however, may not have made this gistinction sufficiently
clear. Consequently, the subjects may have considered the activities
comparable and proceeded to employ either a time or a demand sharing
strategy. §haring attention between the two activities could have

increased the attention given to detecting targets by decreasing the
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TABLE 12
The Mumber of Words Shadowed in the

High-and-Low-Attention-Demand Conditions

N
Attention Demand Condition
Low (a;) High (a,)
Mean SD Mean SD
234 .72 35.91 180.77 43.48

Prediction 8: aq = a2
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amount of capacity directed towards shadowing. The employment of a.
sharing strategy then, can possibly explain the performance evidenced
under the high-attentiqn-demand condition; that is, in comparison to
the predictions, more targets were detected but fewer words were
shadowed correctly.

Task 6
Auditory Divided: Recall Expectancies {AD-RE)

Task 6, similar to Task 5, was intended to assess the "early-
functional" assumptions régarding the direcggble (prediction'9) and
divisible (prediction 10) nature of atfehtion. In addition to this,
prediction 9 also examined the premise that stimuli which are processed
with reduced attentional focus tend to attain a wggkened, and morer
%ragi1e representation in memory.

Prediction § |

Digit recail from either the shadowed or nonshadowed message

was expected to be greater under those conditions in which
subjects were instructed to expect such recall demands.

Table 13 presents summary data for those measurements collected on
Task 6 which are pertinent to prediction 9. Further clarification is
provided by the subsequent equation which restates the prediction in
terms of the notation that was employed to outline the experimental design.
Due to the unequal number of trials in the various experimental
conditions (NS-NS and S-S were each comprised of 15 trials whereas N$-S
and S-NS each contained 10 trials), all statistical analyses were
computed on converted data. Specifically, each subject's score in the
NS-NS and S-S conditions was multiplied by a factor of two whereas the NS-S
and S-NS scores were mulitiplied by a factor of three.

A2 x 2 analysis of variance was computed {Table 14). Factor "A'
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pertains to the expectation channel; that is, the channel (nonshadowed/a1
or shadowed/az) from which subjects expected to recall digits. Factor
‘B' pertains to the test channel; specifically, the channel
(nonshadowed/b1 or shadowed/bz) from which subjects were required to
recall digits. The number of digits correctly recalled, irrespective

of the order of report, served as the dependent measure. Considering
the conversion procedure, a maximum of 90 digits could have possibly
been recalled in each of the experimental conditions.

The ANQVA analyses revealed a significant Expectation x Test
interaction, F(1,59) = 11.68, p <.01. The analyses of variance for
simple effects for Test according to Expectation indicated that the
number of digits correctly recalled from the shadowed channel were
significantly greater when subjects expected to recall from the
shadowed channel, F(1,118) = 15.98, p<.01. An Expectation advantage,
howeve;, was not evident in the nonshadowed condition. That is, the
number of digits correctiy recalled on the nonshadowed channel dia not
significantly increase when subjects expected to recall from the
nonshadowed channel, F(2,118) = 5.90, p >.01 (Table 15, Appendix L4).

An inspection of Table 13 reveals, however, that nonshadowed targets were
"~ generally recalled more frequently when subjects expected to recall

. from the nonshadowed channel. The mean recall scores for the expected
nonshadowed and expected shadowed conditions were 39.5 and 34.7
respecfive1y. Thus, although prediction 9 has not been completely
confirmed, the results suggest a trend in the predicted direction.

The ANQVA analyses also revealed a significant Test Channel effect,

F(1,59) = 186.58, p<.01. As Table 13 shows, this finding indicates
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that significantly more digits were correctly recalled from the
shadowed channel. The mean recall scéres for the shadowed and the
nonshadowed channels were 63.8 and 37.1 respectively. Although this
resu1£ was not predicted, it is nonetheless compatible with the
formulations of the "early-functional" theorists. Actually, i% may be
considered 2 serendipitous confirmation of their position regarding the
function served by attention during perceptual anaTysig.

Prediction 10

Poorer shadowing performance was expected to be

evidenced under those conditions in which subjects

were instructed to expect to recall digits from the
nonshadowed as opposed to the shadowed channel.

Table 16 reports summary data for those measurements co]]ected on
Task 6 which are pertinent to prediction 10. It also presents a
restatement of the prediction in terms of the notation that was employed
to outline the experimental design in the table.

In addition to the transformation procedure that was previgusly

discussed, the statistical testing of prediction 10 required that the

. raw data be collapsed across the Test Channel variable. Therefore, the

analysis of the data involved a comparison of the shadowing performance
evidenced in the nonshadowed expectation condition with that measured in
the shadowed expectation condition. The number of digits correctly
shadowed, out of a possible 600 digits, served as the dependent measures.
A correlated groups, Student's 't' revealed that there was noc

significant difference between thé two experimental conditions, t(59) =
2.00, p >.01. As Table 16 shows, however, Aigits were more frequently
shadowed correctly under the shadowed expectation condition. Mean

shadowing scores for the shadowed and nonshadowed conditions were 566.10
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TABLE 16
The Number of Digits Correctly Shadowed for the Nonshadowed

. and Shadowed Expectation Channels

Expecfétion Channel

Nonshadowed (a]) Shadowed (az)
Mean ) Mean . SD
556.88 76.06 566.10 91.34

Prediction 10; a;< az*

*Trend noted in predicted direction
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and 556.8é respectively. Thus, aithough prédiction 10 wés not
confirmed,‘the'rESu]ts.suégest a trend in the appropriafé direction.

In sué%éry, the findings of task 6, that is, the Test Channel effect
" evidenced “¥n the analyses of reca11 scores,.and the trends woted in
regard-to predictions 9 and 10, support the “eérTyffunctional' dosition

regarding the active deployment, the divisibility, and the earT}

intervention of attention.

Late-Functional

The distinguishing features of the "1ate-fhnctiona1" position are

-
that attention operatesupon the retention, but not the perception, of
sensory jnformaﬁion; and that attention may QF differentially required

-t;lprocé;s different stimulus inputs. Tasks 7 and & examined these‘
assumptions. |

Task 7 o

Visual Divided: Consistent versus Varied Mapping (VD-CVM) \

Task 7 was intended to assess the formulations concerning automatic
and controlled procesSingl The concept of automatic processing implies
that thrshgh reﬁéated and conéistent mapping,”capacity requirements
progﬁessive1y diminish so'that sensory stimuli may eventually be
processed and respdnded to without the media%Ton of'attention_'

~ Controlled processing, on the other hand, requires that attention be
directed_towarg§ the memory unit respdﬁsib1e for the analysis of
relevant information.  That is, although ;11 competing stimuli

automatically activate “their respectiég;%emory units, this activation .is
"\ S
. 4 ;

temporary and information rapidly dekayi\?n1ess attention maintains the

activation. The theory underlying the/ ssumption that these procésses
_

i
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. are confined to memory systeﬁs was ﬁreviously discussed in the

* Introduction section uﬁder “Tasks." Prediction 12 was concerned with
automatic processing; predictién 13 addressed controlled prdﬁgSsing;
and prediction 11 examined the differences among the two methods,

Prediction 11 ) ’
Shorter response latencies and fewer detection errors
were expected to be evidenced in the consistent mapping

. condition as opposed to the varied mapping condition.
Moreover, the response differences observed in comparing
the performance yielded by the consistent mapping condition
‘with that’ yielded by the varied mapping condition were’
.expected to increase as the amount of processing required to
perform the task (information load) increased.

Prediction 12 : -
"~ In the consistent mappind~condition, reaction times and
_detection scores were expected to be comparable across
trials varying in information load.

Prediction 13 -1 -

In the varied mapping condition, reaction times and detection

érrors were expected to increase as the information load -~
increased.

Considering that so few detection errors were evidenced,
épproximate]y .01%, only reaction times to correct target detections
. served'as the dependent measure. Spedifica]Ty, each of the
experimental conditions consistgd_of 8 trials. Latency scofes were
coﬁputeh for each condition by measuring each subject's mean reactfon
time to-the(;ggpectibe group of 8 trials. Table 17 presents summary
data {n'the form of cell means for the vqrfous experimental conditions.
Reﬁtatehentéfbf predictions 11, 12, and 13 in terms of the notation that
is empTOyed:to outline the exﬁer%menta] design in the table is also
included. Further clarification of the results is provided by Figure 8
which presents plots of the data reported in Table 17 as well] as the

slopes for the various regression lines.
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A 2 x 3 x 3analysis of variance was computed (Table 18). Factor

s

'A' pertains to the mapping condition (consistent/aT or v

Factor 'B pertains to the size of the target/memory
4/b3 items); and Factor 'C' pertains to the size of the stimg]us
array (1/cy, 2/¢y5 or 4/c, items).
Since the ANOVA revealed that the three main effects and
interaction effects were statisticaT]y significant, p~é.01, a
secondary analyses were computed. In light of the fact that at the
theoretical and empirical (Condition x Target x Stimulus interaction)
tevel alike, the findings of primary interest concern the differences
between the consistent and varied mapping trials, subsequent reporting
of the resﬁ1ts will follow this partitioning.
Analyses of the simple effects for the consistent mapping triq]s
(a1) revealed that the Target x Stimulus interaction was not significant,
F(4,708} = 1.9, p >.01 (Table 19). The analysis did show, however,
that there was a sigﬁificant Target effect, F(2,826) = 42.0, p <.01, as
well as a significant Stimulus effect, F(2,826) = 31.2, p<.0l. As
visual inspections of Figure 8 and Table 17 show, these results indicate
- that increments in information load, regardless of their origin (Target
or Stimulus), produced significant increases in response latencies.
These latter findings challenge prediction 12.

\ In regard to the varied mapping trials, simple effects analyses
revealed a significant Target x Stimulus interaction, F(4,708) = 46.38,
p< .O]. Eurthermore, analyses of the simple, simple main effects
indicated that reaction times significant]J increased each time the Target

and Stimulus were increased in size (Table 20, Appendix Mgl -



TABLE 18

Summary of the Analysis of Variance for the

_Mean Reaction Times to the Consistent and Varied Mapping

© - Trials at the Various Levels of Information Load

126

Source of Variation SS df MS F
Mapping (A} 7.44 1 .44 186*
Mapping x Subj. - 2.23 59 .04

Target (B) 17.32 2 .66 216.5*%
Target x Subj. 5.08 118 .04

Stimulus (C) 9.20 2 .60 4600*
Stimulus x Subj. 13 118 .001

Mapping x Target 5.55 2 .78 139*
Mapping x Stimulus 2.53 2 .27 63.5%
Target x Stimulus 2.15 4 .54 27*
Map x Target x Stimulus 1.72 4 43 21.5*
ABC x Subj. 15.26 708 .02

<. .M
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TABLE 18
An Analysis of the Simple Effects for the Consistent

Mapping Trials (a1)

Source of Variation ) sS T odf MS F
Target (B) ° 1.69 2 .84 a2+

B x Subj. +.ABC x Subj. 20.34 826 .02

Stimulus (C) 1.25 R 625 31 2%
C x Subj. + ABC x Subj. 15.39 826 .02

Target x Stimulus _ .15 4 .038 1.9
ABC x Subj. 15.26 708 .02

*p <.01
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These results are in agreement with prediction 13,
Various indices, Table 17, the slopes reportéd in Figure 8, and
the results presented thus far, suggest that although the latency
increments which accompanied increases in information load were similar
in the two mapping conditions, the effects were consistently and RN

/
]

significantly more pronounced for the varied mapping trials. That is, ;
the changes in reaction times were in the same direction, but not to
the same degree, for the two treatments. Additional statisticail evidence
in support of this observation includes: 1) a significant Mapping \‘—~’/—N\\\\\
effect, F(1,59) = 186, p<.01, (Table 18); and 2) F ratios from the /_/
analysis of simple effects, that specifically compared performance unde; !
the two conditions at the various levels of Target and Stimulus (Table
21). These results are in agreement with prediction 11.
The failure to confirm prediction 12, that 1s, the discrepancies
between the present findings and thpse reported by Schneider and Shiffrin
(1977), requires an examination of procedural differences between the
two studies; A notable difference is the number of trials administered,
The Schneider and Shiffrin (1977) study employed 14 experimental seﬁsions.
Throughout this period, 36 blocks, eacﬁ comprised of 120 trials, were
administered. The current study emplqyed one experimenfal session,
during which time 18 blocks of 8 trials were presented. Performance
changes resulting from the exposure to additional trials may reflect
either subjects' adjustment to experimental tasks or more basic changes
in the.processes that these tasks are intended to measure. Although it
is difficult to determine at this time which of'these two changes may

have been cperative in the consistent mapping paradigm, an inspection
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An Analysis of the Simple Effects for the Mapping

TABLE 21

Condition (A)

129

Source of Variation SS df MS F
A at b.l .02 1 .02 1.00
A at b2 1.40 i 1.40 70*

A at b3 11.56 i 11.56 578*

A at op .54 1 .54 27*

A at ¢y 1.36 1 1.36 68*

A at Cg §.91 1 6.91 345%

A x Subj. + ABC x Subj. 17 .49 767 .02

*n< .0l
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of Figkre 8 suggests the former. Specifically, in the consistent

mapping condition reaction times appear to have been stabilizing, even
at the higher levels of information load. In the varied mapping
condition, however, response latencies contjnued to increase. 0On this
basis, it appears reasonabie to assume that the varying response
latencies ev'f;nced in the consistent mapping condition may have been
more indicative of subjects'-un%ami1iarity with the experimental task
than changes which occurred in perceptual processes due to the increased
information load.

| The findinés of Task 7 then, support the distinction betweeﬁ two
methods of processing information. Evidence in this regard is obtained
via the confirmation of prediction 11. The fajlure to confirm
prediction.12 suggests that although the amount of attention which is -
required to complete a particular cognitive activity may substantially

4

diminish through repeated and consistent performance, there may be a

Tower 1imit to this reduction.

Task 8 : .
Visual Focused/Divided: Patterns {(VF/D-P)

Task & was intended to examine two parameters of the "late-
functional” position: a) the active deployment of attention prepares an
organism to receive certain information, and by so doing enhances the

processing of that information; and b) with actice the amount of

attention which is initially required to organize

information progressively decgeases. The assumptions redarding the

directional nature of attention were tested/via predictions 14 and 15.

Prediction 16 addressed the idea of variableMand progressively decreasing

demand.
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Prediction 14 , (
For the primary trials, mean correct response latencies te}
unfamiliar letter patterns were expected not to exceed mean
correct response latencies to familiar Tetter patterns.

Table 22 presents suﬁméry data for those measurements collected on
. Task 8 which are pertinent to the verification of prediction 14; that
is, mean reaction times for correct responses on primary trials. FEach
primary trial required z comparison between a single cue character andl
a single stimulus character. Thirty-two primary trials employed
familiar Tettefs for cue and stimulus, and 32 £r1a1s presepted unfamiliar
letters. _Thevtwo dependent measures then, consistéd of the mean
‘response latencies observed for the 32 familiar and unfamiTiak trjaTs
respectively. The analysis of the data involved a comparison of
these two measures, A correlated groups, Student's 't' revealed a
significant Letter effect, t(58) = 2.65, p<.01. As Table 22 shows.
this finding indicates that the mean. response latencies to the familiar
lTetters exceeded the reaction times to the unfamiliar letters. The
mean reaction times were .75 and .72 respectively. These results are
in agreement with prediction 14.
Prediction 15 i
For the secondary trials, mean correct response latencies

for unfamiliar letters were expected to be greater than
mean correct response latencies for familiar letter patterns.

Prediction 16

Differences in reaction times between familiar. and unfamiliar
letter patterns on the secondary trials were expected to
decrease as subjects received additional exposure to the
unfamiliar letter patterns.

. Table 23 presents summary data for the secondary trials, where

3 subjects were required to disregard the single cue character and instead

compare the two simultaneously presented stimulus characters. On each

N
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TABLE 22
Mean Reaction Times to Correct Responses to Familiar and

Unfamiliar Letters on Primary Trials -

- »
Letter Pattern
Familiar (aI) Unfamiliar (az)
Mean sD Mean SD

.73 g2 72 11

Prediction 14: a12a2*

*0Observed




133

wmy;wmaO¢

«Elge - F2q0<2lge - Z2qec Lige - 12ge

«f9<<lq 191 uoproppaug
Lo sle 1GL U0L3oipadg

08’
98° 2L’ 18°
£8° L 0g’

.ﬁcv ueap as uea
(tq) ¢ 4eg

vopg 06" (9) ueay
.7 J
1] , L] N =
2l g’ 2l 26 (¢®) Jeppwejun
(V) suaajjeq
- 49313137
el £g" it /8" Jf Jellwey
as ueay as ueay
(%q) 2z Aeq (lq) 1 keg ‘
(9) sdeq

;m__*Ewrc:.vca

S|ef{Jdl AJepuodas uo sus1a)

JRLL}WEY 0 Sas

uodsay 328440) 03 Sally] UO}JIE3Y UELAY

£¢ 34Vl -



B

. effect, F(2,118) = 29.38, p< .01, as well as a significant Letter x Day

134

day of experimentation, 24 secondary trials were administered;.TZ
employed familiar letters wﬁereas ﬂZ empioyed unfamiliar Jetters. ‘The
mean reaction times, to the 8 positive triais which presented.the respective
letter patterns, served as the dependent measures.

A 2 x 3 analysis of variance was cqmbuted (Taﬁle 248}. The ANOVA
revealed a significant Letter effect, F(1,59) = 50.0, p< .07, indicating
that reaétion times to unfamiliar_letters were‘s{gnificantly greater
than to familiar letters (mean'resﬁﬁh;e latencies were 51.91 and 49.9¢9
respectively). Predictién iS thus was sﬁpported.

In regard to prediction 16, the ANOQA revealed a significant Day

interaction, F(2,118) =5.00, p<.01. A Newman-Keuls test‘computed for
the Day effect showed that reaction times decreased progressively over

the three successive days {Table 25, Appendix N,). In 1fght of the’

Vo

fact -that a decrease occurred bofh for the'fami1iar-F02,236i =.15;00,

p< .01, as ye11 as the unfami]%ar letters £(2,236) = 4STOO’ ﬁ<:.01,_it-

was important to determine if the decrease Qés qomparaﬁle for the two
condftions (Table 26, Appendix N4)L -An analysis of simple main effects
revealed that although there was a significant difference.between the
reaction tﬁmes to familiar and unfamiiiar Tetters on Day 1, F(1,]77) - 55,
p< .01, and Day 2, F(1,177) = 10.00, p<.01; there was no significant
difference evidenced on Day 3, F(1,177) = 5.00, p >.01 (Table 27,'APDEDdi¥W3
N4); An ANOVA, comparing the slopes of the regression lines for respdnﬁe
latencies over.the three days of expe}%mentation, corroborated this,

latter finding by indicatiné a significant Letter effect, F(1,59) = 19.00, -

p< .01 (Table 28, Appendix N4).
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TABLE 24 : é —

Sumﬁ%ry of the Analysis of Variance.of !

-

Mean Reaction Times to Familiar and Unfamiliar Letters

on Secondary Trials

Source of Varijation SS df " MS F
Letters (A) . .10 1 .100 50.00*
Letters x Subj N 14 59 .002
Days (B) 47 ) .235 29.38%
Days x Subj. .89 118 - .008 .

Letters x Days .02 2 010 5.00*

.Letters x Days x Subj. .23 418 - .002

i~

*p < .01
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In summary then, these results indicate that the longest reactions

times to familiar as well as dnfam?liar Tetters were measured on Day 1.
The difference between the groups was a156 largest at this time. Over
the successive days of experimentation, response_latencies.to both Tetter
. types decreased, as did the djfferencés-between them. That is, the
shortest reaction times for both groups as well as the smallest
diffe}ence between,tﬁe groups was observed on Day 3. This pattern of

~

results supports prediction 16.

" Summary

As a generaﬂyghmmary of the results, Table ¥9 relates the 8
experimental taéks to the four major models of attention, and also
indicates the number of predictions that have been confirmed. An
inspecf?i; of Table 29 reveals t at'12 of the 16 predictions were supported
by the statistical analyses or showed tfends:in thF expected direction.
‘The current findings then, appear consistent with, and generaliy ’
représentative_of'the findings reported in“attention research. Beyond
this global resuit, the pattern of the results indicates that the major
positions have all, -to varying degree;, received empirical support.
“As Table 29 indicates, the “1ate-func%iona1" position has had the I;}gest
percentage 5f its-predictions substanéiq&ed Fﬁe “early functicnal®
position appears the most tenuous in that its support has been obtained
exc1us1vé1y through predicted trends. \

Ana]yseg of Major Hypotheses

The primary quective of the present study was to assess the validity

of conceptualizing selective attention as a variable proéiﬁg{ It was
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Relationship Between Tasks, Predictions

and Models of Attention

Capacity of

* Trend Noted in Predicted Direction

Attentional
Operations Locus of Attentional Operations
Early Late

Task 1 {Auditory) 1 2 3 Task 3 (Visual) ‘5
Structural

Task 2 (Auditory) 4 Task 4 (Auditory)} 6

Task 5 (Auditory) 7* 8 Task 7 (?1sua1).ll 12 13
Functional -

Task 6 {Auditory) 9* 18§* Task 8 (Visual) 14 15 16

' __ Prediction Confirmed

I\
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hypothesized that attention is comprised of two bipolar dimensions.
The Locus dimension indica&es flexibility in regard to the point at
which attentional processes intervene in the percgptua1 cycle, that is,
"early" or "late." The Capacity dimensio;\indicates variability

-

regarding the source of attentional limitations, that is, “"structural®
or “functionél." The specific experimental tasks which were expected
to intercorrelate so as to distinguish these two dimensions are
presented in Table 29. |

In order to determine if the theoretical distinctions would obtain
empirical confirmation through'the emergence of two primary factors,

A Principal Axes Factor Analysis (Statistical Analysis System (SAS);
Helwig & Council, 1979) yith Varimax rotation was performed on the
dependent measures generated from the eight experimental tﬁsks.

The 38 variables that were used to produce the correlation matrix are
presented in Tab1e 50. So as to insure that a comparable number of
variabies were incfuded for each of the experimental tasks, the initial
18 mgssures which were collected on Task 7 were condensed to an
eventual four measures for the principal components analysis.
Specifically, the original data was collapsed across the Target and
Stimulus variables so that the consistent and varied mapping conditions
were represented by their respective means and standard deviations.

The first 12 eigenvalues yie{@ed by the initial principal components
analysis are presented in Figure 9. An examination of the eigenvalue
plot suggested that five factors be retained for rotation; and furthermore,
that the structures resulting from a rotation of three, four, and five

. t
factors be evaluated in order to determine the most appropriate factor
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TABLE 30
The 38 Variabies Producing the Intercorrelation Matrix //'
v
Variable Variable e
Abbreviation Description
T Task 1
TIPTS Phonetic condition, number of tafgets detected on
shadowed channel
TiPSS Phonetic condition, number of words shadowed after
the presentation of targets on shadowed channel
- TIPTN Phonetic condition, number of targets detected on
nonshadowed channel
TIPSN Phonetic condition, number of words shadowed after
the presentation of targets on the nonshadowed
channel
T1STS Semantic condition, number of targets detected on
) shadowed channel
T1S8SS Semantic condition, number of words correctly
shadowed after the presentation of a target on
shadowed channel
T1STN Semantic condition, number of targets detected on the
nonshadowed channel
TISSN Semantic condition, number of words shadowed after
the presentation of a target on the nonshadowed
channel '
T2 Task 2
72D Number of words correctly shadowed in the dichotic
condition
T2B Number of words correctly shadowed in the binaural
condition
T3 . Task 3
T3SM Correct target detectionsesin the simultaneous
conditiOn !

Continued ...
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TABLE 30 CONTINUED

Variable Variable

Abbreviation Description

T35Q Correct target detections in the sequential condition

J4 Task 4

T4SM ) Correct target detections in the simul taneous condition

T45Q Correct target detections in the sequential condition

TS5 Task 5

TSL0T Low-attention-demand condition, ﬁumber of targets

ST ' detected

T5L0S Low-aftention-demand condition, numbe: of Qords
shadowed

TSHLT High-attention-demand condition, number of targets
detected ‘

T5HIS High-attention-demand condition, number of words
shadowed

6 Task &

TENNR NN condition, number of digits recalled

TESSR SS condition, number of digits recalled -

TENSR NS cSndition, numbef of digits recalled

TE6SNR SN condition, number of digits recalled

TENNS NN condition, number of digits shadowed

T6SSS . SS condition, number of digits shadowed

T6NSS NS condition, number of digits shadowed

TESNS SN condition, number of digits shadowed

T?___; - Task 7

T7CM Consistent mahping condition, mean score

Cs Consistent mapping condition, standard deviafion

. Continued ...
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TABLE 3C CONTIKUED

Variable Variable

Abbreivation Description

T7VM Varied mapping condition, mean score

T7VS Varied mapping condition, standard deviation

8 Task 8

T8PO ,/// Primary trials, familiar letters, response latencies

T8PN Primary trials, unfamiliar letters, response latencies

T81S0 Secondary trials, day 1, familiar letters, response
latencies

* T82S0 Secondary trials, day 2, familiar letters, response

latencies

T8350 Secondary trials, day 3, familiar letters, response
latencies

TBI1SN Secondary trials, day 1, unfamiliar letters, response
latencies *

TB2SN Secondary trials, day 2, unfamiliar letters, response
latencies

T83SN Secondary trials, day 3, unfamiliar letters, response

Tatencies
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solution. The pre-rotated factor pattern is presented in Table 31:; the
rotated factor ﬁétterns for the three, four, and five factor solutions
are presented-in Tables 32, 33, and 34 respectively.
In extracting the most appropriate factor structure, primary
considerétion was given to: 1) identifying the factor pattern that
" provided the most discriminability among factor loadings; 2) assessing
the value of adding factors to the solution in terms of the amount of
additional variance that was e;ﬁqained; and 3} evaluating the
meaningfﬁ{ness of the possible solutions. Generally only those variables
whose loadings were greater than .50 were considered to belong to that
factor. Loadings ranging from .40 to .49 ‘were exqéined, however, so
as to discover further information @hat may hgis contributed to identifying
the factor. - .
Employing these general criteria, the three factor solution was
_determined to be the most appropriate. Specifically, a comparison of
the various factor patterns revealed that the three factor solution
yielded the cTéangst structure (Tables 32? 33, and 34). The loadings
associated with ége three, factor selution were generally in the vicinity
of .70 whereas the four and five factor so1utions‘contained'a number of
.50 loadings. g
Moreover, the three factor solution apﬁeared to be the most
discriminating in that the loadings Qere either quite high (>.7C) or
quite Tow (<.20)., There was also a large decrement in the amount of
variance that wa; accounted for by the third and fourth factors. The
third factor explained approxima@e1y 12% of thé variance whereas the

fourth and fifth factors accounted for approximately 7% and 8% of the

variance. .



TABLE 31

Pre-rotated Factor Pattern

~ Five Factor Solution
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FACTOR

Variable 1 2 3 4 5
T1PTS .20 .25 .08 42 .02
T1PSS 40 .28 -.42 =22 .04
TIPTN .26 .08 -.02 .55 .33
TIPSN .20 0 -.28 -.43 -.29
TISTS .24 .42 -.24 .38 .05
T1S8 .23 .29 -.33 .04 .04
TISTN AT -.33 .22 -.19 .34
TISSN .27 .42 -.53 .28 -.18
T2D .19 .38 -.63 -.15 -.19
.T28 47 A7 -.42 -.02 2
T3SM .31 -.34 -.25 -.16 18
T3sQ 2 7 -.25 .54 - .36
ZT4sM .06 -.26 .10 .36 -.07°
T450Q 4 - .05 .01 .55 -.01
TSLOT 4 * .06 -.05 .29 .36
T5LOS .33 .25 -.40 -2 .09
TSHIT 31 .04 .18 .3@) .48
TSHIS .30 .39 -.52 -.3 -130
TENNR .25 .32 .07 .33 -.24
T6SSR .23 .31 .36 -.26 -.20
TESNR .14 .46 .10 -.12 -.02
TENSR .02 .54 - .41 .00
TENNR .03 62 .58 -.02 -.16
T6SSR .05 .56 .64 -.08 -.08
TESNR .0 .59 .46 .02 -.32
TENSR .02 .52 .70 -.10 -.06
T7CS .55 -.50 2 .19 -.38
T7CM 43 -.50 -.14 .22 -.09
T7VS .47 - .57 .02 .18 -.43
TIVM ¢ .35 -.48 .07 .18 -.44
T8PO 2 .15 14 7 .30
T&PN * .76 .08 .19 .03 A .30
T8150 .82 .02 .15 .01 .37
T82S0 .86 -.23 .18 -.0 .10
T83S0 .79 -.21 .10 -.10 .20

Continued ..
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TABLE 31 CONTINUED -

-

. FACTOR

Variable 1 ot 2 3 4 5
T81SN g .77 .04 2 -.08 .22
T82SN * .79 -.27 .27 .03 -.02
T83SN - .78 : -. @ 1 -.13 16
Variance

Explained 7.31. 4.80 3.80 - 2.64 2.24
Percentage

of Variance

Explained 19.2 12.6 10.0 . 6.8 5.9
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TABLE 32
Varimax Rotated Factor Pattern
Three Factor Solution
. FACTOR
Variable \! - 2 3
\“ﬁg.___,.
T1PTS .10 .28 .15
T1PSS A7 .02 .63
- TIPTN - -.26 -.03 -.06
TIPSN . .08 -.06 .34
T1STS .01 21 .50
T18SS .03 .05 .50
TI1STN -.20 : -.18 -.50
T1SSN -.02 - .03 J3
T2D . -.10 ~.07» .75
T2B 16 . -..18 .76
T3SM .=-.20 -.47 -7
T3S5Q _ M) -.05 .30
T4sM A7 -.12 -.19
. T45Q -.15 ' .02 .04
T5LO0T -.16 -.0 .02
T5L0S a2 -.0 .56
TSHIT , ~.26 .09 -.23
TSH1S A ' .01 _ .01 ) J2
TONNR ' 11 .34 .22
T6SSR .16 . .50 -.02
TESNR -.03 . .43 .22
TENSR -.21 ) .35 .38
TBNNS -.10 .84 -.09
T6SSS _ - .05 . .84 -.15
TESNS : -.12 .73 -.02
TENSS _ - -.08 .83 -.25
T7CM J1 -.20 -.14
T7CS .55 -.39 .00
T7¥M : .65 -.33 -.14
T7VS .50 -.23 -.15
T8PO .62 .33 .26
T8PN 10 .31 .20
T8150 J7 .25. .22
78250 .89 .09 08
T83S0 .81 .04 .13
T8I1SN 40 25 .23
: T82SN .87 .0 -.04
~~ T83sN .Eﬁ .06 12
Continued ...



7}

147 -

=
- TABLE 32 CONTINUED
FACTOR
Variable © -2 3
Variance Explained 6.80 4.48 4 .62
Percentage of )
Variance
Explained . 17.9 11.8 12.2

Note: The underlined factor loadings indicate the variables which were
considered -to belong to that factor and as such were examined in

order to identify the factor. - ' -
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TABLE 33
N Varimax Potated Factor Pattern
Four Factor Solution
- E
‘ FACTOR :
Variable.. - 1 2 o 3 4 {\
T1PTS A7 .21 7 .45
T1PSS .15 -.01- 65 -.16
T1PTN -.20 -.08 -4 .56
T1PSN .03 -.04 40 -2 .
T1STS .07 a3 <46 .45
. TI1SSS .04 .0 49 10
" TISTN =.23 -.12 -.48 -.248
T1SSN .02 -.04 .69 5 37
T2D -.12 -.09" 16 ©-.05
T28 a7 g2 .76 .07
- T3SM: -.25 -.43 -7 -.21
T35Q .07 -.18 .22 .56
T4SM .20 17 -.24 .29
T45Q -.08 -.04 -.1 .55
T5LOT -.13 . -.04 <.02 i
T5L0S 1 -.02 .57 -.07
TSHIT -.2 .07 -.27 .35
.TSH1S -.02 .01 75 -.22
"TENNR .18 .27 .18 .38
T6SSR .16 .52 .04 =21
~ TESAR . -.01 43 25 -.04
TENSR -.13 .28 .33 .52
TENNS -.04 .84 -.05 .08
. T6SSS .01 .85 -1 -.01
TESNS - -.07 13 .00 12
" TENSS - -.03 .85 . .20 -.02
T7CM J1 -.26 -7 06
T7CS 54 -.44 . -.04 10
T7YM &4 . -.38 -.17 04
TIVS 50 -.27° -.18 07
T8PO 65 .26 . .26 10 -
T8PN 72 .26 .22 00
"~ 18150 78 .19 .23 -.03
T8250 89 .04 .09 -.10
T83S0 80 .00 .15 -.18
T81SN yil .20 . .26 =01 -
T82SN .87 .06 -.03 -.07
~  Continued -..
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TABLE 33 CONTIKUED

FACTOR . = '
variable 1 o 2 9 3 - 4
T83SN s .03 . 15 . -.20
Variance Explained §.78 : 4.36 4 .66 2.74
Peréentage of
Variance .
Explained 17.8 11.5 12.3 7.2

Note: The underlined factor Joadings ‘“indicate the variables which were
considered to belong to that factor and as such were examined

in order to identify the factor.

HY

?
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TABLE 364

~ Varimax Rotated Factor Pattern

Five Factor Solution

-
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g FACTOR

Continued ...

Variable 1 2 : 3 4 5
TIPTS 14 .25 22 16 .36
S TIPSS .24 -.06 .57 -.14 -.26
T1PTN -7 -.10 .01 -.05 68
TIPSN .0 -.02 | .29 -.01 -.56
TISTS .09 .15 | .56 .06 3T
T1SSS .09 -.0r . 49 -.06 .00
T1STN © -.09 . -.23 . -.55 -.32 .07
TISSN -.05 , .03 ~ .78 7 .08
T2D .04 -.18 .- .70 -.31 -1
T2B - . .29 .06 .73 -.15 -.04
T3sM -.18 -.48 . =17 -.18 -.06
T35Q -7 .05 A1 51 .24
T4SM -.06 -.08 -.14 .36 .28
T45Q -.17 04 .05 .22 .49
T5L0T -.01 -1 04 -.17 45
T5L0S .20 ~.09 .52 -.14 -.14
TSHIT -.05 -.02 -.20 -.26 50
TSHIS N-.03 03 .68 -.03 -.48
T6NNR .06 .38 .30 .28 6
T6SSR _ .16 .52 -.02 -.03 29
T6SNR .08 .40 .22 -.18 -.08
T6NSR -2 32 46 .00 .38
TENNS ~ . .00 ~ .86 -.02 - =027 .02
T6SSS . .08 .83 -.17 -.17 .01
TESNS -1 .80 - .05 02 -.03
TENSS .05 83 -.21 -.20 02
TICH » .40 - .09 -.12 74 -.16
T7CS .35 -.37 .00 51 .00
T7VWM = .30 -.20 -2 76 -.20
T7VS .18 -.09 . -M .69 -7
T8PO 5 17 .24 .07 13
- T8PN .82 .16 16 01 .06
T8150 .90 .07 .16 .00 .05
T82S0 -1 .01 .03 29 ~.12
T83S0 .82 -.07 .06 14 -.14
- TBISN - .78 1 g 03 -.08
T82SN - a7 .07 ~-.07 39 -3
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TABLE 34 CONTINUED

FACTOR

Variable 1 2 3 4 5
TS3SN .80 -.04 . .05 14 -.18
Variance

Explained 6.10 4,15 4.53 3.24 2.75
Percentage of

Variance.

Explained 16.0 1.2 11.9 8.5 7.2

Note: The underlined factor loadings indicate the variables which were
considered to belong to that factor and as such were examined in

order to identify the factor.
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Finally, the th?ée factor solution appeared to be the most

meaningful., Factor 1 Qas cleariy a visual factor. It was exc]usivelj
associated with Tasks 7 and 8, that is the "late-functional® position.
On the other hand, Factor 2, was an auditory factor, herein referred
to as Auditbry (a). It was primarily associated with Task 6, or'the
"early-functional” position. Factor 3, labelled Auditory (b}, was also
an auditory factor. It was highly associated with the Tasks (1, 2, and
5) involving the shadowing of prose passages; that is the "early-
structur51“ and, to a lesser degree, the "early-functional® positions.

)

~ The larger solutions were céasidered not as appropriate since
the last factor that emerged-cohtained relatively few significant ;
loadings ( >.50), and fbrthermore, their interpretation did not appear
particularly meaningful. _For these reasons then, the three factor
solution was selected for detailed interprefétion. The relationship
between Factors 1 (Visual) and 2 (Auditory a), t (Visual) and 3 (Auditory

b), and 2 {Auditory a) and 3 (Auditory b) are presented in Figures 10, 11

and 12 respectively.
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3 {Auditory b).
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CHAPTER IV
DISCUSSICON
THe primary purpose of this chapter is td\suggest possible
interpretations of the three factors that have been identified by the
principal components analysis. In addition, the theoretical as well
as the empirical implications of this finding for the process of

attention are also discussed.

Factor Interpretation

Within this study, attention has been defined as a component of
perceptual/cognitive aetivity.l When identifying the attention factors
that emerged, then, consideration was given to the two most fundamental
elements that give-rise to perceptual/cognitive behaviour. That is, the
interpretation of the factors was based upon an analysis of sensory
events as well 'as a description of the demands placed upon the .
perceiver who is processing these events. The former included an
examination of the type of information that was presented on those
tasks which contained vériab1es that loaded highly on a particular
factor. The latter was inferred subjectively and intuitively.
Direction was always provided by the theoretical perspectives that
were associated with a particular factor. <

Factor 1

As was previously indicated, factor 1 was exé?usive1y associated

with the "late-functional® position. In addition to theoretical

156
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perspective, the tasks, 7 and 8, which loaded highly on factor 1 shared
a number of other elements in common. Included among the most notab1é
similarities were sensory modality, experimental metﬁod, the type of
information that was presented, and the processing demands that were
required.

... Both tasks were visual and employed variants of the search and
detection .paradigm. -Each task con;isted of a series of short discrete
trials and each trial required a comparison of two to eight stimulus
characters. The information that was presented was highly redundant
in that the stimulus sets for both tasks were comprised of a relatively
small collection of famiIiarfcharacters, and elements from the same
stimulus sets were repeatedly displayed over the sequence of trials.
The random selection of characters from the item pools, however, made
the information presented on each trial highly unpredictable. The
-requirements of the task as well as the information that was presented
appeared to be relatively low in meaningfulness. Specifica11y; the
tasks requifed that subjects either indicatg the presence or absence
of a target item (task 7) or indicate when two, simple, stimulus
signals were the same (task 8). The stimulus jtems were either digits,
Tetteés, or letter simulations,

Within the information processing approach, perception has been
defined as the progressive analysis of sensory iqformatién via an
1ncreasingiy compiex and integrative network of cognitive structures -
{Haber & Hefshenson,h1973); and it %s commonly assumed that the

analysis of physical characteristics precedes the semantic interpretation

of stimuli (Broadbent, 1971; Treisman, 1964c). Two additional
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assumptions are accepted specifically in regards to attention: 1)
attention is primarily responsib]eifor the mobilization and co-
ordination of perceptual qnalyz%ng §equen§es (Dixon, 1971); and 2)
with repeated and consiSE;nt péfterning perceptual sequences gradua11}
attain levels of permanent conso1}dation so that attentional demands are
progressi&e]y diminished {Laberge, 1976; Shiffrin & Schneider, 1977).. _

Within tﬁis conceptual framework then, it woJTd apbear that the
data presented on these two tasks could haye been analyzed by rather
e1ementagy subsystems of the perceptual hierarchy; and furthermore,
by well-established analyzing sequences. Various indices suggest that
higher-grder and/or novel anaﬁyses were ﬁot only unnecessary but coulﬂ
have acéua}Iy interfered with optimal task perfo%ﬁance. For example,
the divided attention paradigms that were employed reqiired that
attention be dispersed among a number of competitive stimuli rather than
be narrowly focused upon the in-depth analysis of a single, st%mu]us
sequence. Although semantic interpretation of the stimuli was not
precluded, it was not required. All symbols could have been
successfully compared on ihe basis of their physical characteristics.
Considering that speed as wé]] as accuracy was emphasized on both
tasks,‘again, suggests that the deployment of surface attention to
a variety of stimuli would have been most efficécious. Finally, in
Tight of the fact-that the material, which was highly redundant,
familiar, and unpredictable, was presented in a'}ather experimentaliy
specific context, it appears somewhat unlikely that the tasks would

have encouraged higher-order processing. Higher-order processing

would have entailed analyzing the information in a manner that was_not

-
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directly related to the functional requirements of the experimental
situation. This type of processing might have included, for example,
assimilating the current data into a general cognitive schema that
contained past associations to similar stimuli as well as the
formation of new associaffons that may have gained access to long term
memory .

in spite of t%e fact that task 3 was not repregeqted, factor 1 can
still be considered a visual attention factor. Possible reasons |
account{ng for the failure of task 3 measures to load highly on factor
1 are discussed in detail at a later peiﬁt..

Factor 1's association with the “late-functional” position
suggests that attention may 1) intervene in memory; and 2) ee
simultaneously directed towards the analysis-of competitive stimuli.

An an;;;sis of the information which was presented on tasks 7 and 8
gives an indication of the conditions under which attenxion may manifest
such attributes. Specificalﬁy, visual attention may display these

two parameters when the sensory situation does not requ{re, due to its
familiarity, or encourage, due to its level of meaningfulness, a more
in-depth perceptual analysis. )

Factor 2 ) .

Factonﬂz\gii/pighly associatee with the "early-functional®
position. The four var{ab1es which Toaded highly on factor 2 were
all measures pertaining to ggsk 6, ¥n auditory task. Specifically,
the measures were fhadowing scores that assessed the number of random,
dichotically presented digits that were correctly repeated. With the

exception of §ensory modality, task 6 was very similar to the tasks,
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7 and 8, that lcaded highly on factor 1. That is, it employed a
djvided attention paradigm; and it presented a long series of_diSCrete
trials. The information which was preseﬁted was highly redundant since
the entire stimulus set consisﬁed of the primary numbers one to nine;
higﬁly uncertain in that the presentation sequence was randomly
determined; very familiar; and, for the most part, devoid of meaning
independent of the experimental situation. |

Once ‘again, it appears that the reqdirements of the task as well |
as the type of information that was ﬁresented would have curtailed an
in-depth or‘noyeT perceptual analysis of the sensory data. Successful
‘task performance required the rapid acoustical analysis and repetition
of competitive stimuli. Since it is generally assumed that higher-order
processes occur oéer time, pursuing unnecessary operations such as - |
the cognitive manipulation, restructuring, and elaboration of stimuli
may have impeded task performance. Furthermore, it seems rather
unlikely that the stimuli, random digits, would have encouraged'such
processing for reasons unrelated to the experimental setting. To the
contrary, it seems that optimal task performance would have been
obtained through the impliementation of‘4e11-practiced analyzing
sequences; specifically, those responsible for the common analysis of
digits.

Factor 2 then, appears to be an auditory attention factor
(auaitory a). 1Its associgtion with the "early-functional" position
suggests that in hearing attention may 1) exert its selective
in%]uence during the initial stages of perceptual analysis; and 2) be B

divided among the analysis of competitive stimuli. These particular
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features appear to be man1fested in sensory s1tuat1ons which %nvo]ve
the analysis of familiar information in an 1nd1fferent or routine
context. ' “

Factor 3

The variables which loaded highly on factor 3 were all shadowing
scores that were obtained with the presentation of prose passages.
Meafures from experimental tasks 1, 2, and.S were included. ° Tasks 1
and 2 were assocjated with the "early-structural™ pos1t10n whereas
task 5 was associated with the "early-functional" pesition.

Although factor 3, similar to factor 2, relates to the processing
of.auditory information, the other interpretative guideiines reveal |
differences that may have contributed to the emergence of an independent
factor. .One element of distinction is that prose, unlike the majority
of other stimuli employed in this study, presents a cohereﬁt,
meaningful message. More specifically, the rules of language as well
as the uﬁified content of a particular passage provide such messages
with a structure, complexity, and meaningfulness that is typically
not available with the presentétion of random items.

If seems reasonable to assume that the information differences
which distinguished the variables that loaded highly on factor 3
were accompanied by perceptual differences. That is, in-depth and
one1 analyses may both assist and result from shadowing prose. Of
the functions which are generally éttributed to'advanced perceptual
processing, semantic interpretation, recognition, restructuring, and

_elaboration of stimuli would appear to be particularly operative

- y.
in this activity. For example, hearing has been defined as a complex

-
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process of disentangling sounds we need.to hear from sounds we need .
\to ignore (Campbell, 1982). One benefit of semantic interpretation,
then, is that it provides an opportunity to establish a pefceptha]
set which will help identify information as ;e1evant or {rre1evant.
Meaningful recognition a]so_a1]owsff5r the more efficient use of
Tanguage rules, Spe&ifica11y, knowledge and utilization of grammar,
by making certain arrangeménts of words aﬁd ideas. more probable, .
would appear to additionally assfst processing. Finally,
meaninéfu1ne$s, in a somewhgf.circu1ar manner, both encourages and
resu1ts_froﬁ.the cognitive manipulation of sensory information.
That is, meaningfulness stimulates the fetrieval and @aboration of
pas%"associations; these activities are aébompanied by attention; tﬁe'
availability of attehtion allows %urthér procéssjng.l
* Factor +3, then,-is a second auditory attention factor (auditory
b). Its strong association with the "ear]y-structural" position
suggests that in hearing‘l) attention may be operative throughoug
the ;n ysis of sensory information; and 2) selective behaviour may
be an inevitable consequence of the simultaneous convérgence of
compefftive stimuli upon a central analyzing strdcture. Mor v
'ﬁpecifica]ly, in those si;ga;ions that réquire, due to their novelty,
or encourage, due to their significance, an jn-depth analysis of

sensory data, attention will be singular and fixed.

-

- Summary of Factor Interpretation

It appears that the variables which loaded highly on factors 1 and

b ]
2 presented similar information, and thus, required similar perceptual

‘
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operations'in visiorr and hearihg respectively. The items that were
-

highly associated with factors 2 and 3, on the other hand, were all

auditory'héasures. The major distinction between ‘these two factors

appears to be in terms of the type of information that they presented.

‘Finally, the three factors differed in regard to theoretical

perspectives. Factors 1 and 2 differed with respect to the locus

dimension whereas factors 2 and 3 differed with respect to the capacity

-dimension. -

A number of inferences can be derived from these general

]

observations.  Perhaps most obvious is the conclusion that attention

.is not a unitary process. In addition to the evidence provided by this

study, a variety of a1tern§te indices suggest this conclusion. Firstly,
1png-standing thegietica1 controversies have inherently alluded to the
idea that gttentiqﬁ is a. variable activity. That is, new models have
not beén advancea?in'a cavalier -or unprompted manner, but rather

have been proposed on those occasiqns that empirical ?indingé, thch
were diffiéuTt to incorporéte into the theoretical structures that

weré current1y available, suggested were necessary. Thus, if 3 variety

of models are simultaneously and judicious]y proposed to explain a

particular phenomenon, a reasonable assumbtiﬁh is that the phenomenon

" is variabie, and that the different,models pertain to different

elements or r%f1ect 'different ﬁbints of view.' This form of theory'fﬁ;.
building is not uncomméﬁ to science in general. The fregquent _
ana1og§es—to the story of fhé six blind men, who while aitempting to ‘
discern the shape of an elephant, each described a digferent part,

indicate that a comp]ex,'unffied theory is often preceded by a series
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of singular investigations and theories (Hampden-furner, 1981).
Moreover, Posner (1982) arrives at a similar conclusion directly in
regards to attention; he states, "the cumulative nature of work on
attention is not widely appreciated, in part because ... attention is
2 concept that can be studied at many levels." (p. f68).

In addition to the historical development of attentional theory,
behavioural distinctions, which can be easily conceptualized, defined;
and to a Tesser degree, measured, similarly imply that attention is
variab]e: For example, situations which require the rapid ana1ys}s of
a number of competitive and unrelated visual stimuli can be
djstinguished, at least intuitive1y,-from situations thch encourage
a detailed analysis of a single, coherént auditory message. Llastily,
this stqdy, by demonstrating that attention is comprised of a minimum
~ of three separable components, has provided an empirical/statistical
basis for distinguishing different aspects of attention.

That distinctions exist at these three qéscriptive Tevels, the

theoretical, the behavioural, and the statistical, provides considerable

support for the claim that attention is a variable process. That the

indices are in agreement with one another further substantiates the |
claim. That is, the threé factors which have been.. idghtified by
-the principal components'gnaly;is are associated with very‘specific
and easily distiﬁgu%sﬁéd Sehé;iouré1 measures as well as commonly
differentiated theoretical. perspectives.

Beyond the scientific evidence;,the {dea that attention is

flexible also contains a general cognitive appeal. %Pecifica11y,

attention has beén defined as an essential component of a very complex
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and variable behaviour, perception/cognition. It has also been assigned
a variety of functions. Ebr example, the selection, anaiysis;
organization, and synthesis of sensory information are typically
regarded as resultant processes {(Blumenthal, 1977). Thus, if attention
is considered to be a part of a variable process, and if it serves
variable functions, then it seems rather plausible to conclude that
attention itself is a variable activity.

Having establdshed the fact that there appears to be sufficient
evidence to warrant the conclusion fhat attention is flexible and non-
uniform, direction will now be focused upon e1aboratiﬁg-some of the
spec%fic attention parameters that have been identified by this
stddy. A salient source of variability appears to be sensory modaltity.
Evidence in this regard is provided by the findiﬁg thaéﬁfﬁe varias1es
which loaded highly on a particular factﬁr were all measures from the
same sensory mode.- Specifically, high factor 1 lToadings were all
visual measures; high positive factor 2 Toadings were all auditory
measures whereas the single, reasonably high negative factor-Zrloading
was a visual item; and finally, all high factor 3 loadings were again
aud%tory measures. .

A second source of’ggriabi]ity concerns inf9nnation processing
demands. That is, within the same sensory modality attention will
manifest variable characteristics depending upon the type of information
that is presented. The bifactoring of the auditory measures appears

to directly suggest such a conclusion. Specifica11y;‘factors 2 and 3

were both comprised of items pertaining to auditory tasks. The major
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distinction was that factor 2 was associated with very familiar and
random stimuli whereas factor 3 was highly associated with novel and
well-structured messages. Furthermore, factor 2 variables. required
that attention be divided among a number of well-practiced analyzing
sequences, and factor 3 stimuli required that attention be directéd
towards developing a single processing sequence. Thus, it appears
that-attention will also vary depending upon the type of information

! that is presented. Related to this barameter are such factors as

57‘\\W the individua1‘s-pasf experience with that informatibn and the current
; processipg goals of the senspry data. _ ;

In 1ight of the fact~24at distinguishable theoretical perspectives
were associatgd with each of the three féétors, they provide a structure
for identifying the manmer in which atteg%ion may vary. SpecificaTT;,.
the relationship between the -two auditory factors (2 and 3) and the

KJ"earTy" positioh suggests that in hearing attention ihtervengs during
the in{tia1.stq9es of perceptual analysis. On the other hand, the

visual factor's (1) association with the "ldte" position implies that
i .

~

~in_vision attentional operations méx be confined to memgryf that is,

oncew;11 stimuli have attdined complete feature ang semantic analysis.
These observatdons suggest that attentional inf1ueﬁce will vary in
regard to locus, and specific;if}:;thatxsggigrx modality will determine.
the place at which attention intervenes in{tﬁgigéfbeptua1_Cyc1e.

In éddition, attention also seems to vary in regards to -the
o}igjn'of capacity 1iﬁitatidns. Once again, an inspection of the
fac®r loadings reveals that factors 1 and 2 presented similar

-

information, and Tikewise, shared the same capacity category; that is,



r’/ .
/ attentiqgfza;t is described by "functional" theorists seems to accompany

o
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the “functional" perspective. As was previousiy indicated, factor 3
was the only one associéted with meaningful, contiguous stimuli, and
also the only factor to refiect the "structural” position. Therefore,
there is evidence that attention will vary in terms of capacity
1imitatioﬁ;. Specifically, "structural® 1imitatio;s or focused
attentiom will be observed when the sensory data requires or
encourages high-order perceptua]aanalysis of novel stimuli. “Functional”
or divided attention depioyment is gperative in those sftuations that

n

require the rapid analysis of a numbersof familiar stimuli.

In summary it appears that: 1) attention is a variable process; -
2) it will vary depending upon sensory mocdality; that is, visual ~—
attention can be distinguished froﬁ auditory attention; 3) it will aiso
vary depending upgn pFocessing demands; for example, within the same
seﬁsory modality, attention can be further distinguished by 6!?
consider%ng the type of information that is presented; 4) atténtion may
intervéne at mu1t1p1é loci in the perceptual cycle; specificé]ly,'it

appears that the formulations of the "eariy" theqsgfts describe

auditory attention and the assumptions of the "late" theorists are

‘more appropriate to visual attention; and.5) it may manifest both

"structural” and "functional® limitations; the "structural" position
appears to pertain to the type of attentign that is operative with
the development of new processing sequences whereas the type of
thg,déﬁfoyment of well-established analyzing sequences.

Due to a design']imitatiozbof this'study; thatﬁgi;bthe-confohnding 1

of sensory modality with locus of attention, the proposéd fécfor

-
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interpretation must be regarded as tentative. Specifically, since |
auditory tasks were exclusively employed to test the “early” posf%ion
wh?reas visual tasks were primarily used to assess the "late" ————o0o—
position, the association between sensory modality and locus of
attention requires further confirmation. Future research may correct
this bias, and thus, extend the generalizability of r{; current
findings by insurihg that each of the theoretical perspectives is
represented by both visual and auditory tasks.

" 'A variant of the visual paradigm, which has been recently developed
by Treisman {Treisman & Gelade, 1980), might be inciq@ed among the
"early" tasks. The significant part of the paradigm is that the

{
correct identification of a target item is contingent upon the \
integration of a number of sepirable features. In a series of )

experiments, that manipulated such variabies as‘thexﬁﬁmber, category,
.

spatial distribution, and location of features, Treisman and her
associates H%;e consistently demonstrated that attention must be
directed serially to each stimulus in a-display whenever the
Aintegration of features is required to identify an object {Treisman
& Gelade, 1980; Treisman J'Schmidt, 1982). The "late® positiqn, on

the other hand, has often been supported by auditory tasks which

have demonstrated that the material presented on an unattended channel
N .

- SN e

is semantically interpreted. Specifically, it has been demonstrated
that the meaning of an unattendea message can inf]uénce the reaction
time to stimuli presented on an attended channel (Lewis, 1970), bias
the meaninghbf an attended message (McKay, 1973), and broduce a -

galvanic skin response (Corteen & Wood, 1972). 1In summary, then, a
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replication of this study should insure that visual as well as auditory
tasks, such as the ones described above, are employed to test the

assumptions of each of the theoretical positions.

Late-Structural Position

1t is readily apparent that the "late-structuréi" position has not
been represented in the principal components analysis. A number of
factors may be relevant to this result. Some are directly related
to the outcome of this study, while others are guite independent of
my research. Questions concerning the viapitity of this position are
initially raised by an examination of its histor%cal development. The
Deutsch and Deutsch (1963) model, for example, was proposed in
reaction to the stricg,sfﬁé1e-channe1'Qiewpoint'that was advanced by
Broadbent {1958). -Norman (1968) and Keele {1973} developed their
respective models in a similar manner; that i®y by an analysis of.
* fempirical findings which were generally problematic for other popular
theories. Beyond this, these tﬁeorists have not been particularly
active in empirically testing 1he ideas which they have put forth.
Their assumptions have pnjmari]y been investigated through the work of
Shiffrin and h{;_c011eagues‘(Shiffrin, McKay, & Shaffer, 1976; Shiffrin,
Pisoni, & (astaneda-Mendez, 1874); and it should be noted that within
recent years, Shiffrin has advanced a model which is c]assified as
~ "late-functional" (Schneider-g Shiffrin, 1977;'ShiffF%n & Schneider,

L]

1977). .

Directly related to the present study is the fact that of the two

tasks, 3 and 4, which were employed to test the assumptions of the

. >
P
-‘ iy " b
- i‘
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“1ate—strucﬁrra1“ position, th:erSUYtS predicted for tqsk 3 were'not
obtained. Since the anticipated findings were not observed, it is
difficult to determine if the task measured what it was intended *o
measure, in terms of the attentional process. Thus, it is not

-

surprising that the variables pertaining to this particular task.were
not affiliated with a particular factor. A

The interprg@ation of the principal components anaTysis suggests
yet another possible explanation for the absence of a "late-structural®
component. Specifically, the interpretation of the factors indicat;i
that the type of attentioﬁ which is described by the "late-structural"
theorists would haps be evidenced on visual (“1até“) tasks that
present mean?:;;fjt unified messages and require semantic
identification, recognition, and interpretation of stimuli ("structural”).
The visual tasks employed in this study wére just the opposite. They
presented discfete, tachistoscopic information and required a ragid,
surface analysis of a mumber pf competitive stimuli. As a result of
this observation, it is recommended that future studies }ﬁt1ude
temporal, 1ntegrated visual tasks such as the selective reading

Ne1ss/}, 1969) and selective Tooking (Neisser & Becklin, 1975) digms

,/
th have been developed by Neisser.

. . '
Summary and Implications —=~;i:::::3

The purpose of this study was to test the hypothesis that attention

is a variable process. The statistical identification of three

separable attention components supborts this pbsition. Thﬁ_factor

iﬁterpretétion tends to clarffy and extend it. SpecificaT]yt sinc&
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an inspection of the factor loadings revealed that the factors could
be distinguished on the basis of sensory modality and the processing
demands imposed by the stimulus situation, it identified two conditions
under which attention may vary. In addition to this, since the
c1assi(§;ation scheme which was employed to categorize the various
attentional models also distinguished the factors, it identified two

»

spécific ways in which attention may vary; that is, in terms of locus
and capacity. ) | .

integrating the information from thes® two sources suggests that
auditory attention operates "early;" specifica11y,.attention exerts
its selective influence fhroughout the. various stages of }nformatioﬁ
acquisition. As a consequence, not all sensory items attain comparable
Tevels of analysis or representation in memory. Visua1 attention, on
the other hand, appears tq operateh“late;” that is, once all perceptual
analyses hav? been completed. Thus, all items are fully analyzed a;d
represented in memory. In terms of processing demands, it appeafs that ‘
the type as well as the contextof sensory information will affect the
attentional processes that are employed to analyze that informatjon.
Specificaily, attention may manifest,“structural" properties when #he
stimulus situation presents novel ana meaningful information. —
Meaningfulneis is determined by structure, as well as content. Under
such conditions attention will be singular; associated with a éentra]
analyzing structure; and encourage the cognitive‘manipu1ationJ;f stimuli.
When the stimulus situation presents weTT-knogn information in a Q?ther
familiar context, atteniion may displa} "functional" characteristiks..

~ \
Under such conditions attention may be dispersed among the ana]yziﬁg

<L
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sequences of competitive stimuli; distributed among various processing
systems; and repéat the anaiyses that were previcusly performed an
the same, or very similar stimuli.

The finding that attention is a variable process suggests that
di;erse methods exist for conceptualizing and assessing attention. The
thegretical models which.have been proposed, and the experimental
p;;adigms that have been devised to test their assumptions, are not -
incompatible, but rather incomplete. Recognizing that attentfon may
manifest a varijety of attributes provides a means of igtegrating
seemingly disparate views into a unified and comprehensive theory.
An‘integrated model, then, will incorporate attention parameters that
have been identified and systematically investigated by the varying *
theoretical gerspectives.

A ;keTeta1 framework for such a theory may-current1y be derived by
considering thérparameters of attention which have been identified to
date. This study has specifically investigated and supported the
"early-structural" assumptions regarding the intervention of attention
during .perceptual "analysis, and the singu1a; nature of attention
_deployment; the “earlly-f FtionaI”'postu1ations concerning the-heed
for attention during information acquisition, and the divisibi]ity
of attentionalwresources; aﬁd the "late-functional" fo;mu1ations
regarding the development of automatfcfty,’and the functioning of
attention~in memory. ° \\\‘#;// ‘

~ One possible means of integrating these general findings is
53

provided by the following description of perceptual/cognitive behaviou

Consistent with the information processing approach, it is assumed
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that perceptual analysis is conducted via a hierarchy of cognitive
structures. Identifiable subsystems within the hierarchy might include,
for example, stages that are responsible for feature registration
{Neisser, 1976; Tréisman, 1982), semantic recognition (Broadbent, 1971;
Hochberg, 1970), eTaborgtion (Kahneman, 1973; Moray & Fitt%r, 1973),
and memory of stimuli (Laberge, 1875; Shiffrin &.Schneider, 1877).

At each higher level, the systems as well as their operations become
increasingly more complex; that is, integrative and general. -
Although attention is initially required to co-ordinate the activity
at each tevel {"structural"), wifﬁ repeated and consistent processing
of the same mater%a], the need for attention to integrate the activity
at that level progressively diminishes ("functional"). In order to
move peyond this level of analysis, however, attentjbn will again

be required. Thus, excluding very routine operations, perceptual
analysis entails a mixture of these two attentional processes. Each
has its place and benefits. Attentigg;ﬁj{f;;buted in a focalized
manner will ;Etuate greater depths and novel processing whereas’
gttention distriﬁuted in a di%fuse fashion will promote greater
breadth and familiar processing.

The fi;ggng that attentional processes are localized differently
for visio ‘and audition is not totally surprising in light of the
general perceptual differences that exist between the two senses. That
is, hearing generally a) involves the integration of temporal’
‘information; and b) presents elementary, physical cues, such as the
voice of a speaker, that can be used to distinguish relevant and

irrelevant stimuli. Thus, it provides both an opportunity and a method

-



174

v

to 6ﬁrtaiT the analysis of irrelevant stimulj during the initial

stages of information acquisition, that is; "eér]y.“ Vision, on the
other hand, due to its spatial nature invoives the integration o% a
variety of sfmultaneously presented features. Therefore, it may be
necessary to initially régister all stimuli in memory. “Once the entire
stimulus field has Eeen represented, then attention may be directed
towards the analysis of each jtem in turn; that is, attention

operates "late." .
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-Each of the following experiments have been classified accord1ng
to two dimensions of attent1ona1 operations. In regards to the locus
of attentional operations, studies which have generatéd findiﬁés that
support the formulation that attent1ona1 processes. intervene in the
perceptual cycle prior to the 1eve1 of semantic memory have been
classified as early, whereas those studies whose findings are consistent
with the péstuTate that attentional processes are reserved for
perceptua]/cognitive activities oc?urring aftef a1l sensory inputs have
ahgibated their respective categorical memory éna]ogues were:c1assified
as 1afe The category, stractura1 was employed to designate those
studies whose f1nd1ngs have indicated that capacity Timitations are due
to hypothetical "bottlenecks" within the perceptual/cognitive system
that preclude the simultaneous passage of mu1tipje sources of
information. fEE”ferm, funct%ona1, was reserved for those studies
whose findings have sugbested that attention, as a diffuse, finite
mental resource, is strategically allocated in accordance with cognitive
intentions. Unless otherwise spgcified,f;he equivocal category was
employed to refer to those studies which'have suppofted both or ﬁeither

‘of the contrasting positions on each of the respective dimensions.

TABLEA . . . . ... ... Auditory Studies of Focused Attention.

TABLEB . . . ... .. .. Aud1tory Studies of Divided Attention

TABLEC . . ... ... . . Visual Stud1es of Focused Attent1on
TABLED . . . ... .. . .. Visual Studies of Divided Attention
TABLEE . . . .. . . . .. Cross Modal Studies of Focused Attention
TABLE F . . . . . . . .. :Cross Modai Studies oleivided Attention-

{

—
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TABLE 3 Continued

Days

Bays

Subjects

5

Subjects

8

8

4
8-5-7

7-8-2
1-8-3

51
52
53
54

2-5
8-1-6
4-7
8-5-3

4-8-

8-1-
6-8-2

8-7-

6-8-4
3-8
2-8-5

41
42
. 43
44

55
56
58

45
46
47
48

59
60

50
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Preparation and Administration of Auditory Stimuli

Auditory materiéls consisted of either prose passages or series of
discrete stimu1us pairs. Minor differences, as are indicated below,
occurred in the preparation and administration of these two types of
stimuly. .

A Sony two channel, ;tereophonic tape-recorder, model TC-270,
was employed to initia11; record the prose passages. A Revox reel-to-
reel tape-recorder, model A-77, was employed to initially record the
sequences of stimu]u; pairs. The Revox recorder and a McCurdy mixing
~ counsel, “custom made for the University of Windsor Media Center, were
used in the rerecording and synthesis of all dichotic listening tapés.
| The materials, prose passages or stimulus pairs., comprising a‘
dichotic message were individually and simultaneously presented on the
two tracks of the Sony recorder, ‘model TC-270. Messages were presented
to subjects through a pair of Selfix stereophonic Headphoﬁes, model
5708. For those tasks reqﬁiring dual responses, shadowing and target
detection, a meté] rod was provided for the purpose of fapping to
target items. Subjects responses, shadowing ﬁro$e passages or
shadowing prose passages and tapping to target items, were recorded on
a second gony tape-recorder, model TC-105, with.the USE-Of a Sén}
microphone, ngeT F-25. Subjects' performénce‘was-subsequent1¥ scored
by the experimenter on specially prepared data sheets. Subject§'
responses on those tasks that presented discrete stimulus pairs
were recorded manually by the experimenter at the time of

experimentation.

-~ . . . .
A1l stimuli were recorded in the same male voice and prose



4§ 250 -7
passages were presented at a rate of approximately 150 words per J,éb
minute. As an aid to pacing and synchronization, while recording prose
passages the speaker monitored metronome clicks played on the Sony

;““x\‘_ggconder, model TC-105 at a rate of 2.5 per second. 'ﬁ&s procedure
insured that the mean error qj;fﬁhchronization did not exceed 25
milliseconds (Lewis, 1970; Lyons, 1974). Messages were read as
monotonously as- possible so as to avoid,]ong'pauseg and marked
fluctuations in intonations and other parameters of voice quality.
Intensity was regulated by means of the tape-recorder's microammeter
and its uniformity was stsequently checked and adjusted with the
‘assistance of an independent human editor and a H. H. Scﬁtt sound level

meter, model 412. The synchronization of stimulus pairs was
&

monitored in a similar manner.




e

251

APPENDIX Dy

PRACTICE TASK A

AUDITORY SHADOWING: BINAURAL (AS-B)

APPARATUS AND PROCEDURE



N

Practice Task A "~
Auditory Shadowing: Binaural (AS-B)

252

Apparatus and Stimulus Materials

Two binaural listening tapes (81 and 82) were emp]ofed. Each
tape was characterized by a warning signal, the spoken word "ready,"
which preceded the onset of the message by approximately 5.seconds,
and a prose passage consisting of a 285 word excerpt taken from
either Wallace's (1969), The Word of/G::wGogh (BT) or Armbruster's

!
(1967), Basic Skills in Sports for Men and Women (82)' A1l passages

are presented in Appendix 02. The procedures, including the apparatus,
employed to prepar® and administer the stimuli are discussed in
Appendix C.

Procgdure

Prior to the presentation of testing materials, subjects were
given detailed instructions concerning the nature of the task as listed
in Appendix 03-- Briefly stated, subjects were informed that they .
were required to monitor the binaural message and repeat it immediately
upon hearing it. The presentation order of B, and 82 was fixed
'across subjects, and an interval of approxﬁhate1y two minutes separated
the preégﬁtation of the two taées. l

The dependent measures included the number of words correctly
~ shadowed. Errors of omission and commission as well as
mispro;aniations were regarded as shadowing errors. Shadowing scores
for each subj;ct were determined by calculating the.number of words

correctly shadowed for !3.I and 82 respectively. The criterion level

of acceptance was set at a minimum of 200 correctly shadowed words on

—
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at least one trial. That is, subjects were required to demonstrate

70% or better shadewing proficiency on either 81 or 82 for

inclusion in the remainder of the study.
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APPENDIX 02

PRACTICE TASK A
AUDITORY SHADOWING: BINAURAL (AS-B)

STIMULUS MATERIALS
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Practice Task A
Auditory Shadowing: Binaural (AS-B)
4
y
Binaural Listening Tape (Bf)

"Vincent Van Gogh, who died at 37, in 1890, had ope
of the briefest careers in art history. It spanned only 10 years -
and of these, the first four were devoted almost exciusively to
drawing. But the volume of his output was astonishing. Close

" to 1,700 of his works survive, almost 900 drawings and more than

800 paintinas, made in volcanic outbursts of creation that
sometimes saw him produce a canvas a day for weeks on end.
During his lifetime he sold only one painting for the equivalent
of $80.00, and among his last recorded words was the question,
‘But what's the use?' The use, ¢f course, became apparent

within 25 years after his death. Van Gogh is now ranked as one
of the founding fathers of modern art. Van Gogh's work is

of an extremely personal sort. With the exception of his
countryman Rembrandt, no other great artist has produced more
self-portraits. His landscapes, figures, interiors and still
lifes are in a sense self-portraits as well. It was his method
to fuse what he saw, and what he felt, as gquickly as possible

into statements that were revelations of himself. His color and
his warmth are so powerful that lookina at one of his paintings
can be Tike staring into the blue, yellow and crange flames —_
beyond the suddenly opened deor of a furmace. It is not that

he had an apocalyptic vision of the fires of hell. On the
contrary, few men have ever had greater-capacity to give love,

or greater need to receive it. Sadly, he could express his

love only in his art. When he sought to express it directly t?
other human beings he met only misunderstanding or hostility."

N ]

’ ;

. . - . ""
a *'?':,

lWallace, R. The World of Van Gogh. Virginia?'_Time—Lifggzooks;
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Practice Task A : _
Auditory Shadowing: Binaural {[AS-B) ~

-

Binaural Listenina Tape 2'(82)
"The word gymnastics means ‘naked art' and comes from
the early Greeks. It is believed that the Chinese were the
first people to develop activities that resembled gymnastics.
The Greeks worked with an apparatus rather than upon it, whereas
the Romans used an apparatus in the form of a wooden horse
upon which to practice. The word gymnasium is also a Greek
word and means 'the ground, or place for gymnastic performances.'
When the Roman civilization weakened, the common people were
discouraged from particpating in strenuous activities, and
through the middle ages, only the knights engaaed in much
physical activity. Using people as apparatus, human towers
were formed during seices and at public performances. Johann
Basedow was the first European to teach organized gymnastic
exercises. Then Johann Muths published the first book on
gymnastics. Muths is also referred to as the 'great-grandfather
of aymnastics.' After the Napoleonic victories over the
Germans, a plan for building up the national strength of
Germany was formulated by Frederick Jahn during the period from
1810 to 1852. Jahn is credited with introducing the parallel
bars, the horizontal bar, the side horse with -pommels, and
the vaulting buck. He believed that the Germans should be
united to protect. themselves, so he took the boys of Berlin
te nearby woods on hikes and there they invented these different
types of apparatus. In 1842, ten years before Jahn's death,
gymnastics was Tritroduced into the German public schools in
a formal nature. Mats were first used in Copenhagen, Denmark
when the Miliary Gymnastic Institute was opened to train
teachers in gymnastics. About 1850, a wave of German immigration
brought these clubs to America, where they were called Tumer
Societies. Gymnastics took-2 thorough hold through these
Turner C]ubs."z_ v

2, . ; N - o . . .
Armbruster, D., Irwin, L. & Musker, ©. 3Basic Skills in Svorts
for !en and Women. Saint Louis: The C. V. Mosby Cémpany, 1667,

Te. 130-131.
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APPENDIX D3

PRACTICE TASK-A

AUDITORY SHADOWING: BINAURAL (AS-B) ,_./g

INSTRUCTIONS
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Practice Task A :
Auditory Shadowing: Binaural (AS-B) . .

Instructions

This is an attention task.that will serve the purpose of
familiarizing you with auditory shadowing, a préceduré that will be
frequently employed throughout the series of attention experiments to be |
éonducted-within this study. Auditory shadowin§ merely means that you
overtly repeat Spimu1us information immediately as ;6u receive it. For
example, if you were to reﬁgét what I am saying, you would Be shadowing
my speech. In all the experiments "to ée conducted in this study;‘the
auditory stimuli will be tape recordgg and presented to you throudh a
pair of headphones. Most often you will be asked to shadow, that is,
repeat, prose'passages. On occasion, however, you may be asked to repeat
other types of verbal stimuli such as random digits._ Regardless o% the
nature of Eﬁe stimuli, the procedure is the same. You are to listen to
the material that is arriving through the headphones and repeat each
word or item immédiate]y as you receive it. Do not wait until the end
. of a sentence or thé completion of & passace ‘to repeat the material.

In this task you will be given two trials or attempts at

-t

shadowing.

Passage By:

On this trial §0u will be shadowing a two minute passage on- the
Tife of the artist, Van Gogh, Remember I would 1ike46u to cafefu'l]y
listen to the message and repeat it immediately as you He&r itt_ Since

I will be fecording your shadowing performance, I would like you to speak
: < )

)
{
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as clearly and as}ToudTy as possible. In the event that you feel that

you have missed a word, disregard the missed item and continue
sﬁadowing the mater{a]-that you are currently receiving.

Once you have comfortably adjusted the headphones and you are
prepared to begin the task, please let me know by saying the word
"start." I will then start the recorder. A warning sianal, the spoken
word “ready,“.wi]1 come on te1]iﬁg you ihat the message is about to
begin. If you have any problems hearing or understanding the message,
p1ea5e let me know. Remember that you are to continue shadowing for
the duration of the entire message. Once the message is completed,

You may remove the‘headphones for a brief rest period.
‘ Do you have any questions?

I would like you to please dut on the headbhones now.

Passage Bj:
% .

This trial is just 1ike the last one. This time, however, you
will be receiving a two minute passage on the history of gymnasticav
Remember I would Tike you to carefully 1isfen to the message and repeat
it immediately as you hear it.

Do yod have any questions?

\¢’,4; I would }ike you to please put on the headphones now. -

b

ot
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Practice Task B .
Auditory Shadowing: Dichotic (AS-D}

Apparatus and Stimulus Materials

Four dichotic listening tapes, 01, DZ’ 03, and 04, were employed.
Each tape was characterized by the following: 1) a dichotic warning
si;na} consisting of the spoken word "ready" which preceded the onset
.of the dichotic messages by approximately 5 seconds; 2) a message
consisting of a 285 word prose passage on the life of a famous artist
(D]: Picasso; DZE Qanet; 03: Goya; D, daVinci); and 3) a message -
consisting of a 285 word prose passage on the history of a well known
sport (01: f;eld hockey; 02: tennis; D3: archery; 04:- soccer).

A1l passages are'.presented in Append?x-Ez. The procedures, including
the apparatus, gmp1oyed to prepare and administer the stimuli are
discussed in Appendix C.

Procedure .

Prior to the presentation of experimental materia]é, subjects were
given deteiled instructions concerning the nature of the task as
1istea in Appendix E,- Briefly stated, subjects were informed that
they were r;quired to shadow the material arriving on the designated
channel and attempt to avoid intrusions.or disruption from hateria]
preéented on the alternate channel. ‘ . .

The pa§£;ges (passagé 1 or passage 2} to be designated as the
shadowed or the nonshadowed message, their ear of arrival, and their
o}der of presentat{on was fixed #ross subjects. Specifically, %or
message DT’ subjects were required to shadow the field thkey passage

/
which was presented on the right channel; for message DZ‘ the Manet
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passage which was presented on the left channel; for passage D3, the
archery message which was presented on the left channel; and for
passage D4, the daVinci meéﬁage which was presented on the right
channel. An interval of approximately 2 minutes separated each of
the four tape presentations.

The dependent measures included the number of words correctly
shadowed. Errors of omission and commission, including intrusions
from the nonshadowe& message as well as mispronunciations were
recorded as shadowing errors. Shadowing scores for each subject were
determined b} calculating the number of words correctly shadowed for
D]. 02, 03, and 04 respectively. The criterion level of acceptance
was set at a minimum of ZBO correctly shadowed words on at least
one trial. That is, subjects were required to demonstrate 70% or
better shadowing proficiency on either Dy DZ’ D3, or D, for inclusion

~

in the study.
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’
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Practice Task B
Auditory Shadowing: Dichotic (AS-D)

Message D} - Passace 1

"Picasso was born on October 25, 1881, in the city of
Malaga on the southern coast of Spain. The circumstances of
his birth were decidely inauspicious. He failed to breathe and
the midwife abandoned him as stillbom. As ?Tcasso,tel]s the
story, an uncle who was a doctor happened™to be on hand and
saved his 1ife by blowing cigar smoke in his nose. Then,
Picasso says, 'l made a face and began to cry. Two _weeks
later Picasso was baptized under a roster of names that honored
various godparents, relatives, and saints. At the end of the
list came two more names, Ruiz and Picasso -- the first for
his father and the second for his mother, as is Spanish
custog. As _a’young artist Picasso would sign himself P. Ruiz
or P. R g Picasso until about 1902, when he settled on
Picasso alone -- partly because it was less common than Ruiz,
partly out of fondness for his mother. Picasso's family
belonged to the professional middle class. His father, whose
forebears had been minor aristocrats, was a tall man -nicknamed
'the Englishman' because of his reddish hair and his liking
for Enql1sdﬁ$ays. He was a museum curator, a.teacher of art
and artist?’ Picasso once described his father's paintings as
‘dining room pictures, the kind with partridges and pigeons,

" hares and rabbits, fur and feather. Fowl and rowers.

Especially pigeons and lilies. Lilies and piceons.'
Picasso's uncle Diego was a diplomat who once served as an
envoy to Russia. Another uncle was a doctor of theology. The
third, the cigar-smoking doctor who rescued Picasso at birth,
was Director of the Health Department of the %ort of Malaga.
Picasso inherited his looks from his. mother.”

. |

3Wertenbaker, L. The World of Picasso. Virginia: Time-Life
Books, 1967, pp. 8-9.
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Practice Task B -
- Auditory Shadowing: Dichotic (AS-D)

Message D1 - Passace 2

"Field hockey is undoubtedly the o]dest sports game
p]ayed with a stick and ball. About 2500 years aco, the early
Greeks and other ancient nations played a game very similar to
our present-day hockey. Some centuries later it was found that
the game was being played in France and was called 'hoquet' as
we would pronounce hockey. The came became generally known as.
hockey by its Enclish spelling and pronunciation. However, Tater
when ice hockey, became popular, the game of hockey was calied
field hockey, and so it remains today. Between 1880 and 1890 field
hockey was played exclusively by men in England, France, and
other European countries and is still very popular with them.

In the United States, men tried the game but it met with little
favour. A group of women, who formerly lived in Encgland, formed
the Livingston Assocwat1on on Staten Island about this time,

but it was short-l1ived. Then n 1201, Constance Applebee,
demonstrated the game of fueyd hockey during a visit to the -
Harvard summer school. She recommended it as a health-building
form of combative recreat q/for college women. Miss Applebee
was then invited to several women's colleges and on each campus
field hockey was-accepted with high favour. Women's teams

were formed and the first interclass contest was held in 1902.

The women enJoyed the game so much and became so vitally
interested in it that they adopted it and revised the rules to-
make them uniform and suitable for women's play. In 1922, the
United States F]qu Hockey Association was formed in Ph11ade1ph1a
to govern ‘the sport for women, and its purpose being to stimulate
more enthusiasm for and advence the best interest of hockey for
women and girls."4 .~

Armbruster, D., Irwin, L. & Musker, F. 32Zasic Skills in Sports for

dlen and Women. Saint Louis: The C. V. Mosby Company, 1967, p. 101.
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Practice Task B
Auditory Shadowing: Dichotic {AS-D)

_ ‘ ~\\t:>-

Messace 02 - Passace 1.

-

/s .

"Many artists sufﬁér neglect in their times; few
artists have had to suffer the brutal critical attacks and the
storms of scorm that haunted Manet during the decade following
his exhibition of 'Luncheon on the Grass.' Hooted at by the
public, humiliated in print as an 'apostle of the ugly and
repulsive,’ Manet nevertheless went on painting, and between 1863
and 1873 produced some of his most mature, self-confident and
daring pictures. These are paintings of the world at large, of
the men and.women of Paris, of the news events that shocked the
nation, of the citv's entertainments and of the private realm of
Manet's friends. Durino this time of trial he paused to say
little in his own defense except to note that 'anything
containing the spark of humanity, containing the spirit of age,
1S interesting.' After the storm his ‘'Luncheon on the Grass””’/
arocused, Manet waited two years before submitting another nude
to the Salon. His painting was accepted and hung, but it soon met
a cyclone of abuse from both critics and public. Although it was
moved to a place hioh up on a’'callery'wall, it drew huge crowds
of gawkers. His friends and family frequently served Manet as
models. One of+his most charming pictures, the idea for which he

- apparently got while vacationing, shqws in ldnguid poses a
¥

talented artist who would later marry Manet's brother. One of
the reasons given. for Manet's frequent use of his family and
friends as models is that the continuinc critical abuse to which
he was subjected led him to turn to a congenial group even for
his subjects. Cddiy enough, howeveTythere are few paintings of
Manet's wife, Suzanne."®

: . g

\ /\ /\
, s

SSchneider; P. The World of Manet. Virginia: Time-Life Books,
o

1968, pp. 68-78.




267

Practice Task B
Auditory Shadowing: Dichotic (AS-D)

Messace 02 - Passage 2 ('

"There are some"historians who trace the game of tennis
to the ancient Greeks. Qthers consider it ‘an outgrowth of the
game of handball, which was first played in Ireland and Scotland .
as early as the tenth century. However, most authorities trace
its origins to 'le paume,' the game of the hand, which was first
p1ayed in France as early as the A.D. 1300. The game at this

ly time was played either indoors or outdoors. A cork ball or
a2 ball of hair covered with leather was batted with the hand back
and forth over a2 mound of earth on blocks of wocd about 3 feet
hich. . Gloves were used to protect the hands. Soon, however,
a padd]e was used, which Tater was replaced by a2 racket with
tightly drawn strings. The cork ball was replaced by an inflated
ball, and a net- replaced the mound of earth. Undoubtedly, the
original game of batting the ball with the hand has continued to
the present and is known as handball. The game received its
present-day name when English visitors heard French officiais
call 'tenez,' which meant to resume play, an expression similar
to 'p]ay ball' used by baseball pires. The English thought

‘tenez' was the correct name for''le paume:' In times.the

English word tennis was substituted. It is peculiar’that, while
the game was widely playéd during the middle ages, there appears
to be no record of any rules governing it. The first known
attempt to develop a tennis-type game with standardized rules
and requlations was not well liked and was soon replaced by
lawn tennis because the came was being played on the lawn. As
the game became. 1ncreaswng1y popular, hard-surfaced courts became
popuTar."5

6

-

Armbruster, D., Irwin, L., & Musker,.r. Basic Skills in Sports
~ for Men and Women Saint Louis: The C..V.-Mosby Company, 1967,
. 267 o T
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Practice Task B
Auditory Shadowing: Dichotic (AS-D)

Messace D3 - Passace 1

-

"Francisco Gova, with his uniaue genius, captured the
soul of Spain in an amazing range of works. £ dazzlinc versatile
artist, he created etchings and 1ithographs, and painted cartoons
for tapestries, incisive portraits, stirrinc frescoes, and deeply
felt scenes of reality and imagination. Born to a poor family that
was only barely genteel, he was endowed with a restless amibition
that, coupled with his ennobling gift, carried him to the
fashionable world of Madrid and its roval court, where Spain's
weatthiest aristocrats became his patrons. He had the vicorous,
inflarmable nature of a rebel, but his deep need for security
and affluence taught him to curb his tongue. iaterial success
and personal prudence, however, never dulled the thrust of his
art. - He remained to his dying day, at the age of &,
pass1onate Spaniard who drew and painted with intense verac1ty
. those thingcs he saw around him and the.emotion he felt for them.
Goya's zest for living seldom deserted him, even though it was
. subjected to brutal tests. He suffered two serious illnesses,
one of which denied him his hearing at the age of 46. He watched
with horror the barbaric Napoleonic wars as they ravaged Spain,
and he was witness to sickening displays of ineptitude exhibited
by the Spanish rulers in the royal court. But in his fervent
sense of humanity and his passion for weasof he revealed the
concern he felt for his land and his fellow man. With stunninag
creative eneray he transmitted it all to the canvas. From his
position at the center of the turbulent Spanish scene, Goya
* was acutely aware of history and the people, events and. : {
institutions that mold it. Early in his career the office of
the Inquisition (and the chuxchmen who ran it) was the most
brutal, powerful and repressive force."/

R

4
ISchickel, R. The World of Covya. Virginia: Time-Life Books, é;?‘
1968, pp. 16 & 28. d
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Practice Task B
Auditery Shadewing: Dichotic (AS—D} -

Message D, - Passage 2
-

“The bow and arrow is one of man's oldest mechanical
weapons and remains the weapon of many of our still existing
aboricinal races and tribes in many parts.of the world. The
bow and arrow was first used by primitive man for hunting.

It was a chief weapon of the American Indians, both for hunting
and war. It was used as a weapon of war by the Egyptians in
over throwing Persia and in many other successful wars. With
the discovery of powder and the use of firearms in comparatively
recent time, the bow has retired to the realm of sport. In
this capacity it has sporadically interested croups in various
parts of the civilized world, particularly in England and the .
United States, but has not flourished to the same extent as
many other sports. In the United States the recent archery
c¥®, known as the United Bowmen of Philadelphia, was organized
in 1928. The first tournament was held in Chicago in 1879, and
tournaments sponsored by this ¢lub are still being continued

to the present day. Within recent years there has been a
revival of interest in the sport of archery. Along with the
revival of interest in all sports of the individual type, 1t

is being enjoyed by an increasing number of men, women, and
children. Archery has a carry-over fascination for most people
from childhood Indian-playing days. Archery is legendary. One
need only be reminded of the adventurous glamor and charm of
Robin Hood, William Tell, and Hiawatha. - Any bow, except the
crossbow, and any arrow are permissible in"a contest. Tackle _
may be changed at any time in the competition. Women may shoot

in a men's event.or in the junior or senior events."8
- . ~

—

Armbruster, D., Irwin, L., & Musker, F. Basic Skills in Sports

for Men and Women. Saint Louis: The C. V. Mosby Company, 1967,
D. 22.
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Practice Task B
fuditory Shadowing:. Dichotic (AS-D)

Messaoe D, - Passage 1 .

. "Time has dealt gently with the world of Leonardo. Were
he now to stand as once he did, Tooking down across an olive
grove at Vinci sleepinc in the sun, his view would be essentially
- the same as it was 500 years ago. In two senses this image
suagests flight: the act of soaring above the towers and over

. “the distant hilis, and the idea of escaping from a small town

that, for all its lToveliness, could be only a prison for him.
"In his childhood the attraction of Florence, less than a day's
Journey distant, was no doudbt overwhelming. In Vinci, Leonardo
might see peasants whittling sticks, chipping stones or making
such coarse fabrics as they wore -- but the "City of Flowers'.
teemed with artists and artisans, daily producine hundreds of
shop and studio objects that to a boy must have seemed almost
miraculous: tapestries, paintings, illuminated manuscripts,
Jewelwork, sculpture, decorated chests, cloth of the mosit

- exquisite texture and color. The transition -- or the flight --
“‘from Vinci to Florence was a radical one. Lecnardo himself, on
his thousands of pages of manuscript never made the slightest

reference to it, either in terms of melancholy at forsaking his ... -

childhood or joy at his. Tiberation. Although Leonardoss undying
regutation’ is rooted in other things as well. as his art, it is
nonetheless surprising that in his 67 years he produced so few
--paintings’ -~ -1ittle more than a dozen. One of the problems in
- detecting Leonardo's works lies in his own evolution-as an artist:
his High Renaissance masterpieces are so overpowering that it is
difficult to accept his earlier paintings as coming from the same
hand. Another difficulty stems from his influence, which he
exerted only through a relatively small ‘number of his.pafntings."

- - f_ﬁ.-"‘"-" N T e

e T T %
.~ S -

9Wallace, F. .The World of Lecnardo. New York: Time—Life Books, .
. 1966, pp. 18 & 27. R

.9. -
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Practice Task B -
Auditory Shadowing: UOichotic (AS-0)

Messace D4 - Passacge 2

"The true origin of soccer is difficult to determine.
One historian reports that soccer originated in Greece. . The Romans
.obtained the game from the Greeks, and in turn, passed it on to
" England. The early cames were rugged and trregu]ar Two towns,
three to five miles apart, sometimes encaced in a game with no
rules being enforced. OCccasionaily a river had to be crossed.
The market place of the town was the goa]. Rugby was devised
accidentally at Rugby Coliege, England, in 1823 when’one of the
players on Rugby's team tucked the ball under his arm and ran
across the goal line. This act was recognized as unsportsmanlike
. conduct. The game gained tremendously in popularity through the
next forty years, and when the word football was used, some
people asked, 'Which kind?' In-1848, the advocates of football
met in Cambridge to draw up a list of rules which became known as )
the Cambridoe Rules. This meetinc was unsat1sfactory since. some-
schools favored carny1nc the ball-as permitted in rugby. The
-result was a meetina in 1863 of the group that favored the kicking
type of game. This group voted to confine Play entirely -to '
kicking and later became known-as -the "Loridon’ Football Association.
To. dTStTneu1Sh betweén the two types of football, they. called
one ruoby and the other 'association.' “Later th1s was ’
.shortened to its present designation, soccer. Soccer has been
played in American colleces since 1830. In ‘1868, Princeton:
challenged Rutgers, and. the fwrst‘1nterto11ec1ate soccer game
was played in New Jersey.. Soccer-became a national sport in- 1913 -
. with the organization of the United States Soccer Assgciation.

- In 1912 -soccer was 1ntroduced at a women's. co]iege w0 -

-t

:11

lon:mb'uste-,.D,, Irwin, L., & Musker; F. 3Basic Skills in Svorts
“for Men and Women. Saint Louis: The C. V. Mosby Company, 1967,
pp. 143-1L7. - ' ) .

«
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Practice Task B )
Auditory Shadowing: Dichotic (AS-D}

Instruc#1ons -

This is an auditory attention task that will serve.the purpos
of familiarizing you with- shadowing a dichotié mpssage. Unlike in the
last task in which you heard the same meséégé in both fhe Teft and
right ear, in the present. task you will sjmglzanebusly r%?eive a.d;ffer
message in eacﬂ éar. Although two messages are presented, you are
still to reﬁeat one message only. ‘Tﬁé shadowing p;oceduré'remains the -
same as that employed in fﬁé 1§st task. I wsuld like }09 to Ti{taq
carefully to the désiénated message and repeat it irmediately as you\
hearit. Ca . . .

Each message will again be approkimaté]y-twg ﬁinutes long. O
each ﬁria] one message will always be a historical aarrat{ve on é we1{
known sport while the other passage wiiT‘consjstzéf én appnoximateqy ‘
300 word excerpt on the life of a fémous artist.. On some trials you
.wi1] be asked to repeat the message in your righ£ ear, and on
subsequent trials you may be asked to répeét the message phaf is
arriving in your left ear. I will always te11fyou whi;h'message you
" are. to shadow, that is, repeat.

Do you have any questions?

Message D]: ‘ -

On fhis trial I would like-you to repeat the'message that is
presented in your right ear. The passage.concerns the sporﬁ of field
hockey. Try to avéid-repeating'the néssage.in youﬁ left ear. Remember

-that I would Tike you to Tisten cgrefully to the message about field
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hockey that will be arriving in your right ear and repeat it

F3Y

irmmediately as you hear it.. Since I will be recording your shadowing

performance; I would like you to speak as clearly and as loudly as

possible. In the event that you feel that you have missed a word br

made another error, do not try to correct your mistake but rather

continue shadowing the material that you are currently receiving.
&  Once you have comfortably adjusted the headphones and you are
prepared to beain the task please let me know by saying the word "start."

I will then start the recorder. A warning signal, the spoken word

ready," will come on telling you that the message is about to begin.

If you have any proETems hearing or understanding the message please let
&E know. 3 |

Remember that you are to continue to shadow the message
arriving on vour richt ear until it is completed. Once the message is
completed you may remove the headphﬁnes‘for a2 brief rest period. |

Do you have any gquestions?

I would 1ike you to please put on the headphones now.

Messaqe 02:

This tria] is the same as the last one, however, different
messages wi]i be employed. On this trial I Qou1d like you‘to repeat the
paséage that you hear in your left ear. The passage will deal with the
fife of the artist, Manet.

Do you have any questions?

I would Tike you to please put on the heagphones now.

j —



. - Message D3:'

On this trial I would like you %o shadow the message that i§
presented in your left eér. The passace will deal with the sport of
archery.

Do you have any questions?

I would like you to please put on the heaggﬁgg§s now.

Message DQ: ‘

On this trial I would 1ike you to shadow the message that is
presented in your, right ear. The passage concerns the life of the
artist, Leonardo da Vinci.

Do you have any questions?

I would like you to please put on the headphones now.
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APPENDIX Fy

/ ~ PRACTICE TASK C

VISUAL IDENTIFICATION: TACHISTOSCOPIC (VI-T)

APPARATUS AND PROCEDURE
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Practice Task C
Visual Identification: Tachistoscaopic (VI-T)

Apparatus and Stimulus Materials

A 2-field Harvard tachistoscope, model T-28, was employed to
present stimulus materials. The exposure area of the tachistoscope
was 19.3757 of a visual angle in height and 16.375° of a visual angle
in width. The 1ight exposure was set at ]\1og unit per field.

Each ta;histoscdpic presentation consisted of a single, monosyllabic
concrete noun. Stimulus words were horizontally printed in lower case
type in black ink on a white background. Each word was centraliy
positioned within the visual field and each character was
approximately 156 0f a visual angle in height and .1560 of a visual
angle in width. A gray fixation square, 3.125O X 3.1250 of a visual
angle, which was centrally positioned on an otherwise blank white
screen, served as the adaptation field that qas.presented immediateTy
preceding and "following each tachistoscopic slide.

Fifty stimulus cards were eqp1dyed. The fifty stimulus words
we}e randomly selected from the 500 most frequently employed words
;s reported by Thorndike and Lorge (1944). A1 stimulus materials are
presented in Appendix FZ' .

Procedure

Ptfor to the presentation of testing materials, subjects were
given éitai1ed instructions concerning the nature of the task as
presénted in Appendix F3. Briefly stated, subjects were informed that
they were required to identify each stimulus word immediately upon its

presentation.
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Each trial or tachistoscopic presentation began with the
experimenteﬁ'giving 2 warning signal, the spokeq_ﬁord "reacdy." The
"ready" signal served as a cue for subjects to fix their gaze upon the
fixation square on- the center of the adaptation field. Subjects were *
instructed to manually trigger the apparatus for the presentation of
the visual gf?ah1us word whenever ready. Each trial consisted of a
200-mil1iseébnd‘presentation of the stimulus word. The adaptation
field was displayed between trials. Immediately follewing each
tachistoscopic presentation, subjects were instructed to report the
stimulus word that had been E:Esented on that trial and responses were
manually recorded by the experimenter. Inter—t;ia1 intervals were
determined by each subject's response latency as well as the
experimenter's recording time. The or&er of -s1ide.sequence remained
constant across subjects. | | .

The number of stimulus words correctly identified served as the
dependent measure. Identification scores for each subject were
determineq by calculating the total number of words correctly reported.
The criterion‘lzvel of acceptance was set at a minimum of 35 correctly
identifiéd stimulus words. That is, subjects were required to
demonstrate 70% or better identification proficiency for incliusion

in the study.



APPENDIX F2

PRACTICE TASK C
VISUAL IDENTIFICATION: TACKISTOSCOPIC (VI-T)

-~ STIMULUS MATERIALS



280

Practice Task C
Visual Identification: Tachistoscopic (VI-T)

tirulus NordsH

Trial timuius_Word ~ Trial timulus Word

1 wish 26 ‘mile
2 act 27 time
3 horse 28 king
4 lie 28 hope
5 price 30 rest
6 car 31 case
7 aae ‘ 32 note
8. boy 33 mark
9 school 34 girl
10 ‘ fire 35 ' heart
11 air 36 cut
12 room 37 side
13 state 38 wife
14 eye 39 face
15 day , 40 week
16 food . 41 war
17 feet 42 book
18 voice 43 ~ tree
19 . wind 44 sun
20 part 45 ) road
21 7 mind ' 46 name
22 dress 47 man
23 Tove 48 fact
24 1ife 49 hour

25 bank ~ _ 50 arm

X _
‘lThorndike, E. L. & Lorge, I. The Teacher's Word Boock of
30,000 Words. New York: Teachers College Press, 19LL, pp.

267-263.
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Practice Task C
Visual Identification: Tachistoscopic (VI-T)

Instructions

This is a visual attention task that will serve to familiarize
you with tachistoscopic presentations, a procedure that will be
frequently employed throughout the series of attention experiments.to be
conducted in this study. Tachistoscopic presentations rerely refer to
the brief presentation of visual stimuyli. For example, you may be asked
to recognize & word, letter, or digit that will be exposed for only a few
hundred milliseconds. A1l stimuli are presented via the tachistoscope
(experimenter illustrates the tachistoscope).

In this task you will be viewinc a series of monosiﬁaabic,
concrete nouns, one word at a time. Each trial or tachistoscopic
presentation will becin with a warning signal. I Qi]T say the word
“ready.” At that time you should look at the gray square on the center
of ‘the screen (experimenter illustrates fixation square}, and prepare
yourself for the slide presentation. Whenever you are ready to see the
siide, I would like you to press this button (experimenter illustrates
slide advancer) which will trigger the presentation of the slide that
you are to view. Please do not press this button until I have giQen
you the "ready"” signal and you have fixated your gaze upon the gray
square. As soon as you see the slide I would 1ike you to identify the
word that was presented. This expé%iment will consist of a total of 50
trials with one word prgsented per trial.

Do you have any questions?

Ready.
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Task i
Auditory Divided: Phonetic versus Semantic Targets (AD-PST)

Apparatus and Stimulus Materials

Three dichotic lTistening tapes were employed; two expgrimenta1-
tapes (ETT and ETZ) which served as actual testing materials, and one
practice tape (PTT) which served the purpose of acquainting subjects
with the nature of .the task. Each tape was characterized by the
following: 1) a dichotic warning signal consisting of the spoken
word "ready" wﬁich preceded the dichotic message by approximately
5 seconds; 2} a primary ﬁessage consisting of a 285 word prose passage

taken from Knobler's (1966), The Visual Dialogue and four noncontextual

target words; and 3) a secondary passage consisting of 2 285 word
‘ ",

prose excerpt taken from Knobler's (1966}, The Visual Dialogue and

four noncontextual target words. All messages are presented in
Appendix Gz. . d
Three t}pes df target words, distinguishing the tﬁo experimental

conditions and the single practice condition, were employed. In
experimental condition’1 (phonetic), target words were selected so as
to reflect én unique acousticé] property. Specifically, target items
~were randomly selected from a previously generated pool of monosyllabic
words containing the al phoneme: For example, such words as brail,
sail, quail, and veil comprised the pool of target items. No word

was employed és 2 target item if its inclusion in the study resulted

in the duplication of the initial consonant of a previously selected
item. In é*perimenta] condition 2 (semantic),‘target items we;é

selected on the basis of their membership in a parficular semantic

-

%4
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ciass. Specifically, monosyllabic target items were randomly selected

from the 15 most frequently given associations to the semantic
category, body parts, as reported by Marshall and-Cd¥er {(1970). The -
set of target items included, for example; such words as-arm, leg, head;
and foot. In the practice condition, target items were similarly '
selected on the basis of their membership in a~particylar-semantic
class, specifically, colours. Such monosyTIabic-cd1our names as brown,
black! green, and red comprised the pool of target items. Target
words were inserted in each passage out of context and a£ random points
with_tﬁe restrictioggthat none occurred in the first or last 10 words,
or w}thin 1es;‘%han eight words of another target in either the same
or the competing message. Different pafrs of passages ‘were employed
.for each of the three target conditions: The procedures, including
the apparatus, employed to prepare and administer the stimuli are
discussed in Appendix C.

Procedure

Prior to the presentation of testing materials, subjects were
given detailed instruc;ions concerning the nature of the task as ~
presented in Appendix G3. Béief1y stated, subjects were informed that
in‘addition to shadowing the primary message, they were required to -
monitor both messages and tap the table with the metal rod whenever
they detected a target word in eiXher passage. It was emphasized
that the shadowing task was of primary importance and that target
detection was secondary. _ .

A1l subjects initia]iy received the practice tape which served as

a means of familiarizing subjects with the nature of the task as well

’
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as provideg antppportunity for-mingtifquﬁpment adjustments. Following
" a brief intervaT ET, and ET, were presented. The experimental
conditio;s (phonetic and semantic) as well as- passages (passage 1 or
passage 2) to be designated as'primary or secondary messages and their
ear of arrival were counterbalanced across subjects. An infervaT of

approximately two minutes separated each of the three tape

"presentations. .

~ The dependent measures included the number of correct target
detections and the number of wgrds correctly shadowed. . So as to
allow for response latency, a tap was recorded as correct if it occurred
within five stimulus words.fol1owing the presentation of the target
item. Errors of omission and commission, including intrusions from
the ﬁonshadowed message as well as %ispronunciations were recorded as
shadowing errors. Detections scores for each subject were determined
by calculating the number of target ifems correctly detected on the ~
'nonshadoweq.message and the number of target items. correctly detécted
on the shadowed message for ET, and ET, respectively. Shadowing
.scores for each subject were-determﬁnedfby calcﬁ1ating the riumber of

‘words correctly shadowed for ET1 and ET2 respectively.

- e g . —.
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Task 1
Auditory Divided: Phonetic versus Semantic Targets
(AD-PST) :

Practice Tape (PT) - Passaage |

-Target words and positions - gold (53), brown (200),
white (243), and pink (264)

“Human beings livino on the earth in the present have
certain basic similarities: the shape and function of their
bodies, their primary human drives, and, within the limits of
their geographical locations, those aspects of nature which have
significance in their lives. The seas, the land, the skies,
and the creatures GOLD 1in them are a large part of the common
inheritance; they are physical aspects of the world around us.

They can be seen, touched, heard, and smelled. Man has added to
the physical world structures demonstrating his ingenuity and
industry -- buildings, bridges, roads, and machines -- which seem
to increase in numbers by the hour, until in some places they

fill the land to exclusion of crass and trees. The physical

world is known ‘to each human beinc through the senses. The retina
of the eye reacts to light energy reflected from objects.
Vibrations of air on the drums of the ears are received as sound.
The skin reacts to chances of temperature and to contacts with
other surfaces. Odors are registered and resnonses are made to
them. Cominc into the world, the child does not experience

ordered sensations. He slowly learns to see as BROWN his forebears
saw, S0 that he can get along in their worid. For this he is

in their debt. At the same time, by teaching him how to see

their world, they have restrlcted his vision. He is denied the
freedom of ordering WHITE his own sensations and seeing the world
in his own way. His reactions to.stimuli are limited, and since
the PINK pattern of. sensations to perception is set in a
specific mold it is difficult to change. A thousand or eve? five
hundred years ago, men were more isolated from each other.”

Knobtler, N. - The Visual Dialorue. New York: Holt, Rinehart &
Winston, 1966, pp. 50-51. -
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Task 1 ~
Auditory Divided: Phonetic versus Semantic Tarcets
(AD-PST)

Practice Tape (PT} '~ Passaae 2

.Target words and positions - green (39), red (87},
blue (139), and black {(156)

“In Europe, for four hundred years prior to the nineteenth
century, the methods for representing form and space in the visual
arts have-remained essentially unchanged. Though there were
stylistic differences between artists and between national or
cultural groups GREEN the similarities between the methods of
representation outweighed the differences. Linear perspective,
aerial perspective, and shading were the prime methods for
indicating natural space and form. These methods had been used
so long and so widely that they took on the value of absolutes.
That is, RED they were assumed to be a standard by which all
methods of representation were to be measured. Late in the
eighteenth century photography was invented, and it was subsequently
developed in the nineteenth century into a practical and relatively
simple method of creating a visual equivalent for the 'real' world.
The BLUE introduction of the nhotograph gave additional
importance to-perspective as the standard method for producing
visual BLACK equivalence to the artists' perceptions of form
and space in the physical world. The fact that the camera
produced an image in linear perspective by an optical-chemical
process seemed to .be a scientific confirmation of the validity of
the perspective system of representing space. During the same
period of time a minority of artists began to experiment with new
methods of representation. Stimulated by scientific and
technological developments, which were progressing at a startling
pace, and influenced by exampies of-art from the East, from
Africa, and from the Americas, these painters and sculptors sought
to extend the traditional equivalent forms beyond their
representational and expressive limits. These artists had a
perception of light and movement which differed from that of their
predecessors, and_new visual forms were required to communicate
this new world."!3 ‘

The Visual Dizalogue. DNew York: Holt, Rinehart &
1
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Task | ,
Auditory Divided: Phonetic versus Semantic Targets
(AD-PST)

Experimental Tape 1 (ET;) - Passage 1

-Target words and positions -.pale (58), brail (81),
veil (160), and mail (236)

"What is a work of art? In general usage the term 'work
of art' may include the products of a wide area of human activity,
from the use of the spoken and written word - to the use of the body
in movement. It includes objects of minute size and delicate
craftsmanship and constructions of huge proportions. The PALE
definition of 'art object' requires a definition of 'art.’ Many
definitions of the word 'art' in current use may be found in
BRAIL dictionaries and encyclopedias. In addition there.are a
larce number of personal definitions and theories presented by
individual writers and philosophers. Dictionary and encyclopedia
definitions tend to be neutral in their point of view, with Tittle
or no area for argument. On the other hand, estheticians tend to
define their own personal concepts of art and its function, often
stressing some particular facet of the definition which seems
VEIL important to them in the context of their own philosophical
preference. The great variety of meanings attributed to the
word ‘art' emphasizes the desire to explain what appears to be a
universal human activity. Social groups throughout time, in
every part of the earth, have channeled some of their energies
into the production of esthetically satisfying objects. Why do
they do this, and what’ qualities inherent in the objects produced
separate them from purely utilitarian products? These questions
and others intended to define the nature of MAIL~ the esthetic
object and our response to it have produced no absolute conclusions,
but. certain concepts do recur in most definitions, so that it may
be possible to develop a sinale definition broad enough to include
most of the individual concepts. Differences in the definition
of art are concentrated in two major areas."

1l

"’!J -~ - - - - . L4 i
fnobler, N. The Visuzl Dizlorue. hew York: Holt, Rinehor:t &
Wincton, 1966, pp. 20-22.
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Task 1 ) .-

Auditory Divided: Phonetic versus Semantic Tarcets
(AD-PST)

-

Experimental Tane 1 (ET1) - Passage 2

.Tarcet words and positions - frail (41), whale (91},
quail (185), and sale (273)

"The visual arts may be considered as communication, as
“formal oraanization, or as a combination of both, but it is
impossible to examine the products of the artists as the results
of a skilled manipulation of mateirals. Artists find pleasure
FRAIL in the act of applyina paint or cutting into the resistant
surface of a granite rock, and the viewer can also respond to or
empathize with the manner in which materials have been manipulated
and combined in the process of forming the art object. No art
object can exist uniess someone has formed WHALE it. The wood or
stone which eventually becomes the statue, the paint and canvas
which fuse to form the painting, and certainly the many materials
which are combined to construct even the simplest building must be
worked, manipuiated, and controlled to produce the forms that
constitute.the work of art. As a manipulator of materials, the
artist becomes the craftsman. He-must know his materials and how
to work them. The artisan or craftsman differs from the artist in
that the craftsman's concern is almost exclusively the manipulation
of the materials. QUAIL He learns to control his materials and to
exploit their surfaces, structures, and forms. The artist requires
the skills too, but they are only part of his art. They must remain
the mean by which he achieves the end of his work, which is
communication and/or esthetic organization. How much skill is
required? Obviously, enough to do the job. The measure of the
skilled use of materials in a work of art is directly related to
the intention of the work. When a limited skill in drawing,
painting, SALE or carving causes an artist to produce work that is

obscure in 1§s intent, then the artist is not the craftsman he
should be."} ’k_/

Ta
. .
"Dﬁnobler, N. The Visual Dialorue. New Ydrk: Holt, Rinechar:t &
winston, 1966, pp. 23-25.

\
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Task 1
Auditory Divided: Phonetic versus Semantic Targets

Y\S—PST}

Experimental Tape 2 (ETZ) - Passage 1

-Target words and positions - h2ad (64), toe (137), arm
(195), and ear (286)16

"Nowhere in this definition is the idea of beauty included.
This may seem a strange oversight for the word 'beauty' is almost
always found in conjunction with art in casual discussion of the
subject. The concept of beauty is one of. those silent attendants
to be expected beside the person who looks at a work of art. For
many people a work of art HEAD must be beautiful, but, faced with

some contemporarv paintings, buildincs, or sculoture characterized .-

as works of art, these people feel confused and disturbed, for what
they see before them they consider not beautiful, but ugly. There
are two basic concepts of the meaning of beauty. In one point of
view beauty lies in the subjective response of a person upon

contact with an external stimulus: the sense of the beautiful lies
within TOE wus. Somethinc outside ourselves can make us feel this
sense of beauty, but the feeling is not a part of the object that
trigoered this response; it is solely and completely within the
onlooker. In the second point of view beauty is an inherent
characteristic of an object or an experiente. It is the relationship
of the individual ARM- parts in their combination that is
recognized as beauty by a viewer. These two definitions appear to
approach beauty from two opposite poles. Those who think of beauty
as existing solely within the responses of the individual are
examining the experience from an observer's point of view. Those
who think of beauty as inherent in an object or experience are
seeina it from the point of view of the creator, the person who must
decide how to make his work beautiful. What of the person who is
trying to produce a beautiful EAR object, sound, or movement? For
him it is not enouch %9 know that beauty is a subjective reaction
within the observer."” .

16 : .
Marshall, G. % Cofer, C. Sin ¢ Tree-associna
t urazl Norms for items 1in categories.

In L. Postman & G. Keppel c

:
York: Academic Press, 1970,

-
‘IKnobler, . The Visual Dialogue. lew York: Helt, Rinehart &
Winston, 1966, p. 30.

[
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Task 1
Auditory Divided: Phonetic versus Semantic Targets
(AD-PST)

Experimental Tape 2 (ETz) - Passage 2

.Target words and posigions - nose (43), leg (93), hand
(171), and foot (212)]

"Communication between persons of wholly dissimilar
backarounds can occur only on an elementary level; separated by
the barriers of language and by the absence .of common customs
and attitudes the participants in the dialocue may find that
their only basis for communication MNOSE exists. in their commen
experience of the immediate physical/world. Even between individuals
who share a common heritage the excha of ideas, informatiom, and
feelings is often difficult. Often the inadequacy of communication
- is the result of a limited ability to use the avdilable language,
but it is also possible LEG that the language itself is incapable
of transmitting the information desired.- Nevertheless,
communication does take place. The complex process of living in
social groups requires a continuing interaction among the members of
a group. We 'seem always to be telling someone something or
listening to someone. To keep a society functioning, its members
must exchange a great deg) of practical information, but it is Just as
important for each member of the aroup to be able to express HAND
those intimate, personal reactions to life which give him a sense
of his own humanity. To point or to scream is to communicate, but
the need for more complex communication requires a process or
method which is its21f more complex. Communication FQOT is a
transfer of information or ideas from a source to a receiver.
Some vehicle or medium is required for this exchange. We usually
refer to this vehicle as a 'lancuage.' Two persons, looking at
the same object, share the consciousness of it. By a series of
manual signals they may refer to that object and exchange a limited
amount of information about it. Cnce these individuals are
separated, or the object of their reference is removed, some
systematic combination ?g sounds or marks must be used to span the
distance between them."

leurshall, G., & Cofer, C. Single-word free-associztion norms for
328 responses from the Connecticut Cultural Norms ‘or items in
cotegories In L. Postman & G. Keppel (Eds.), Norms of Word
Associztion. New York: fiezdemic Press, 1970, pp. 321-360.
19 .

“Knobler, I. The Visual Dialepue. New York: Holt, Hinchart &

Winston, 1966, pp. 33-3L.
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TASK 1
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INSTRUCTIONS

D



295
Task 1
Auditory Divided: Phonetic versus Semantic Targets (AD-PST)

Instructions

This is an auditory attention experiment consisting of two
- separate parts. In each part of ﬁhe experiment you will receive a
different messaoe in each ear, at the same time. I would like you to
listen carefully to one message and shadow, that is, repeat it
irmediately as you hear it. You should continue to do so for the
duration of the entire messagel

On some trials you will be asked to repeat the message that is
presented in your left ear, and on other trials you will be asked to
repeat the message that is presented in your right ear. I will always
tell you‘which méssage you are to repeat. All the messages are prose
excerpts taken from an art history textbook, and therefore, they will
all deal with some aspect of. the visual arts. Each passage will be
approximately two minutes long.

In additi;;\tb shadowing the designated message, I would ijke
you to tap the table with the metal rod (experimenter illustrates rod)
whenever you detect a taroet word. Each part of the experiment wili
have a different set of ta}get words. Again I will tell you what type
of words are iargets for each part of the experiment. "Remember that you
are to repeat only the message arriving in the designated ear, but you
are to tap whenever you hear a tarcet word regardless of whether %t is
presented in the left or the right ear.

.Before the actual experiment we will have a practice trial.
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Practice Condition (PT,)
In this case I would like you to repeat the message that you

hear in your ear. The target words for this trial will be
(Teft/right)

colour names, for example, yellow, grey, purple, etc. Remember repeat

the message that is presented in your ear and tap the table
(Teft/right) -

with the metal rod whenever you hear a colour name. You need not

repeat the colour name. Try not to let your tapping resppnses interfere
with your shadowing performance.

Since I wil} be recording your tg§ponses [ would like you to
speak into the ﬁicrophone as clearly and as loudly as possible.
Similarly, I would like you to tap the table rather forcefully. 1In the
event that you feel that you have missed a word during shadowing
or made another error do.not try to correct your mistake but rather
continue shadowing the material that you are currently receiving and
tap to the next target item.

Once you have comfortably adjusted the headphones and you.are
prepared to begin the task p1ease‘1et me know by saying the word “start.”
I will then start the recorder. A warning sienal, the spoken word

"ready," will come on telling you that the message is about to begin.
If you have any problems hearing or understanding the message please
let me know. Remember that you are to continue to shadow the message

arriving on your ear and tap to any colour name until] the
(Teft/right)

passage is completed. Once the message is completed you may Temove
the headphones for a brief rest period.

Do you have any questions?
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I would Tike you to please put on the headphones‘nowx\\\\)

Phonetic Condition (ETT): . .
This trial is very similar to the last one. This time, however,

[ would 1ike you to repeat the message on your ear and tap
T ' (Teft/right)

to any word that rhymeé with the word ale; for example,-impale, stale,
bail, etc.
Do you have any questions?

I would like you to please put on the headphones now.

Semantic Condition {ETZ):

This trial is very similar to the last one. This time,

however, I would like you to'repeat the message on your ear
(: (left/right)

and tap to any word that is the name of a body part; for example, knee,’
finger, heart, etc.
Do you have any questions?

I would like you to please put on the headphones now.
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Task 2
Auditory Focused: Positional Cue (AF-PC)

Apparatus and Stimulus Materials

Four auditory tapes were employed: one dichotic tape (£D) and
one binaural tape (EB) which served as actual testing materials, and
two correspohhing practice .tapes kPD and PB) which served the purpose
of acquainting subjects with the nature of the task. Each tape was
characterized by the following: 1) a dichotic warning signal consisting
of the spoken word "ready" which preceded the onset'of the primary
(shadowed) message by approximately 5 secondsy 2)‘a primary (shadowed)
message which consisted of a 285 word prose passage concerning the
Tife of a well known artist; and 3) two secondary {nonshadowed) messages
which consisted of 270 word excerpts on the history of a common sport
and a familiar nursery rhyme. Different primary and secondary passages
were employed for ED, EB, PD, and PB respect1ve1y The twelve passages
that were employed are presented in Append1x H2

In the dichotic condition, the two irrelevant (nonshadowed)
passages ("B" and "C") were presented on one track of the recorder
with the'sing1e relevant (shadowee) passage ("A"} simultaneously
presented on the alternate channel. In the binaural condition, two
passages were simultaneoue1y presented on each channel. That is, one
channel -contained the relevant and one irrelevant passage ("A" and "B")
while the alternate channel contained two irrelevant passages ("B"
and “C"). The procedures; including the apparatus, employed to prepare

and administer the stimulus materials are discussed in Appendix C.



Procedure
Prior to the presentation of testing materials subjects were
given detailed instructions concerning the nature of the task as
lTisted in Appendix_H7. Briefly stated, subjects were inf
they were required to shadow the primary message and y to aboid
disruptions or intrusions from the two competing segondary messages.
Two'experimental conditions, distinguished on the basis of the
spatial arrangément of the relevant and irrelevant passages, were
employed. In the dichotic condition, the two irrelevant passages
were presented on one channel whi?e the relevant passage was
s%muTtaneous1y presented on the alternate channel. 1In the binaural
condition, two passages were simultaneously presented on each |
channel. That is, one channel contained the relevant and one
irrelevant passage while the a%}ernate channel contained the twe
irrelevant passages.  Each-experimental tape (ED qnd EB) was introduced.
by the appropriate practice tape (PD or PB) which served as a means
of familiarizing subjects witg the requirements of the task as well as
provided an opportunity for minor equipment adjustments. Tape”
presentations were separated by a brief rest interval of approximaté1y
two minutes. The presentation order of.the experimental conditions
as well as the ear of arrival of the primary Passage was counterbalanced
across subjects.
The number of words correctly shadowed served as the Hépendent
measures. Erro}s of omission and commission, including intrusions
from the nonshadowed messages, were recorded as shadowing errors.

Shadowing scores were individually determined for pach subject by
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calculating the number of words correctly shadowed under the dichotic

and binaural conditions respectively.
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Task 2
Auditory Focused: Positional Cue (AF-PC)

Dichotic Practice Tape (PD) - Primary Passage

“Althouch he was often attacked as a revolutionary,
Rodin described himself as 'a Jink in the creat chain of artists,'
a man whose art was proudly rooted in the past. His education, in
the Paris of the 1850s was traditional, and he never deliberately
rebelled against it. He learned to sculpt at a school that stil]
taught according to 18th Century percepts. After class he haunted
the Louvre, where most often he chose to sketch antique Greek
sculpture. Working from museum prints of Michelangelo before he
could afford a trip to Italy, he began a lifelong study of the master
he called 'this great benefactor of humanity.' Conscious of his
role as an inheritor and transmitter of Western artistic tradition,
Rodin, as a Frenchman, was also concerned with his own nation's
heritage. Examining French sculpture, he traced an unchanging
$pirit behind the changing styles of succeeding eras -- a spirit
that invested the Gothic facades of medieval cathedrals,
enlivened the contours of 16th Century nymphs and 17th Century
caryatids, and in the 18th Century enhanced mythological groups as
well as realistic portrait busts. Rodin's eclectic appreciation
contrasted with the academic approach of many of his contemporaries.
The quotations that accompany his sculptures are his own writings
and reflect what he hoped to instill in his countrymen: . the
confidence of resoond directly to the art of all ages. In Rodin's
day a sculptor's chief ambition was to win commissions for large
public monuments. The competition was often fierce, but the fees
were large, fame was almost certain, and above all the opportunity
beckoned to create works on a grand scale. These considerations
motivated Rodin to seek such commissions even thOgGh he was building
a reputation as a skilled producer of portraits.“<0

Hale, W. H. The World of Rodin. Alexandria, Virginia: Time-Life
Books, 1969, pp. 20 & 12L.
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Task 2
Auditory Focused: Positional Cue (AF-PC)

Dichotic Practice Tape {PD) - Secondarv Passace ]

_ “Through existing records, bowling can be traced back

to as far as 7000 years ago. This would easily establish bowling as
one of the oldest games of all times Bnown to man. Archeologists
trace its origin to the ancient Egyptians, with evidence of crudely
shaped implements being used. The game of modern tenpins had its
inception in northern Italy, being derived from variations as :
played by the ancients. This the Italians called 'bowls.' Stones .
were rounded and used as balls without finger holes and were held

in the open hand. Later in the 13th century, the game spread to
Germany, Holland, and England and was known as ninepins. It was
sometimes known as bowling green, because the game was usually
Ptayed on grass. In 1623, when the Dutch came to this country with
the early settlers, they introduced the game to America as ninepins.
It was played on grass, clay, and later on a sinale wide board.

This game attracted considerable interest, causing extensive betting
to center about it. Laws were passed in several states in the
1840's banning ninepins. Later, in order to circumvent the existing
law and continue the activity, a Dutchman added one more pin and
called it tenpins. In 1895, the American Bowling Congress was
organized, and it formulated rules, alleys, balls, and pins which
have become so ponular in America that it can safely be said that .
bowling has more enthusiasts today than other sports activity.
Colleges and universities are building alleys in their student
recreation centers, and in many colleges bowling appears on the
physical education curriculum as a basic sports skill. Large
numbers of students have now enrolled in such bowling courses.
Weekly contests on félegision have done much to increase the
popularity of bowling."

21 5 -— . - .
-Armbruster, D., Irwin, Basic Skills in Svorts for

- k)
Men and Women. Saint Louis: The C. V. Mosby Company, 1967, P. S52.
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Auditory Focused:
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Positional Cue (AF-PC)

Dichotic Practice Tape (PD) - Secondary Passage 2

"01d Mother Hubbard

Went to the cupboard,

To fetch her poor doc a bone;
But when she came there
The_cupboard was bare

And so the poor dog had none.

She went to the baker's
To buy him some bread;
But when she came back
The poor dog was dead.

She went to the undertaker's
To buy him a coffin;

But when she came back

The poor dog was laughine.

She took a clean dish

To get him some tripe;
But when she came back
He was smokina a pipe.

She went to the alehouse
To get him some beer;
But when she came back
The dog sat in a chair.

She went to the tavern
For white wine and red;
But when she came back
The dog stood on his head.

She went to the fruiter's
To buy him some fruit;
But. when she came back
He was playing the flute.

She went to the tailor's
To buy him-a coat;

But when she came back
He was riding a coat.

She went to the hater's
To buy him a hat;

But when she came back
He was feeding a cat.

She went to the barber's
To buy him a wig;

But when she came back
He was dancina a jig.

She went to the cobbler's
To buy him some shoes;
But when she came back

He was reading the news.

She went to the seamstress
To buy him some linen;
But when she came back
The dog was a-spinning.

She went to the hosier's

To buy him some hose;

But when she came back

He was dressed in his clothes.

The dame made a curtsey,
The dog made a bow;

The dame said, Your serggnt
The dog said, Bow-wow."

22

Baring-Gould, W. 3., & Baring-Gould, C.

The Annotated Mother Goose.

hew York: The World Publishing Company, 1967, pp. 111-113.
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Task 2 . T
Auditory Focused: Positional Cue {AF-PC)

Dichotic Experimental Tape (ED) - Primarv Passaae

"Pembrandt was one of the greatest draftsmen in the history
of art. Because he usually regarded his drawings the way a novelist
regards the ideas he jots down in his journal -- as a purely
private record of observations and feelinas -- they are often
deceptively simple. Yet the very spontaneity and economy with which
Rembrandt sketched his impressions make them dazz1lino to connoisseurs.
His production of drawinas was as prolific as it was brilliant.
About 1,400 attributed to him survive, and probably at least an
equal number have been Tost. The reasons for the loss, aside from
fire, flood, and neogligence, may be divined from the drawings
that remain. Rembrandt made relatively few preparatory studies for
his paintings and even fewer highly finished 'presentation’
drawings -- ¢ifts for friends and admirers. Usually his drawings
were unreilated to his major works and were, moregver, unsigned;
only about 25 that bear his signature are known. Thus it is Tikely
that inexperienced collectors, misled by the simplicity of the
drawings and ignorant of their authorship, discarded them. Experts
estimate the dates of Rembrandt's drawings by studying his style
and the way he used his favorite media: red and black chalk, ink
and quill or reed pen, brush and washes. Dutchmen of the 17th
Century were extremely fond of landscape pictures. Many thousands
of these works, sensitive, simple and full of charm, still survive
to delight connoisseurs. So oreat was the voaue for them in their
own time that landscape, itself a specialty, was divided into
sub-specialties. Some artists dealt only in scenes of canals and
dunes; others concentrated on town panoramas, marine views, woods,
winter pictures or moonlit ones. Rembrandt's involvement with
landscape }gsted less than 20 years, from his early 30s to his
late 40s."¢> -

23,

Wwallace, R. The World of Rembrandt. HNew York: Time-Life
2 -

Books, 1968, pp. L8 & 96.
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Task 2
Auditory Focused: Positicnal Cue {AF-PC)

Dichotic Experimental Tape (ED) - Secondary Passace 1

"The royal game of golf as we know it today is one of the
most ancient of our modern sports. Historians are not agreed
on its origin, but as early as 1457 the Scottish Parliament
ordained that golf should not be played by the peopie because it
was distracting from the practice of archery, which was deemed
necessary for defensive purposes. It appears certain, therefore,
that golf was played in Scotland more than 500 years ago. The
Dutch term 'kolf,' meaning a club, is considered by some to have
aiven rise to the name of the present-day ocame. Regardless of how
much Scotiand invented on her own and how much she borrowed from
others, it appears quite certain that’that country was the source
from which the game of golf as it is known today spread to ail
parts of the world. Courses or links of thos€ days differed
greatly from those of the present time. Golf was then -distinctly
2 seaside game. It was played over stretches of land that linked
the water line of the seashore with tillable lands farther inland.
It was this condition which led to calling the scene of play
“Tinks,' which in fact means- a seaside golf course. Location of
holes followed no definite plan. The landscape was partially-
covered by bushes, trees, and the like. Open areas were chosen as
finishino points or putting greens. No official number of holes
was adopted as standard for a round of play until 1858, when
eighteen holes were designated as a round. Historic documents tell
of the organization of golf ¢lubs in the United States in the closing
years of the eighteenth century. A few clubs were started in the
eastern United States."24

2k, — - 3 . .
Armbruster, D., Irwin, L., & Musker, ¥. Basic Skills in Svorts

for Men and Women. Saint Louis: The C. V. Mosby Company, 1967, D.
113. ' '

.
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Task 2
Auditory Focused:

308

Positional Cue (AF-PC)

Dichotic Experimental Tape (ED) - Secondary Passace 2

"The first day of Christmas,
My true love sent to me
A partridee in a pear tree.

The second day of Christmas,
My true love sent to me

Two turtle doves, and

A partridgg in a pear tree.

The third day of Christmas,
'y true love sent to me
Three French hens,

Two turtle doves) and

A partridge in a pear tree.

The fourth day of Christmas,
My true love sent to me

Four colly birds,

Three French hens

Two turtle doves, and

A partridge in a pear tree.

The fifth day of Christmas,
My true love sent ‘to me
Five gold rings,

Four colly birds

Three French hens

Two turtle doves, and

A partridge in a pear tree.

The sixth day of Christmas,
My true love sent to me

Six geese a-laying,

Five o001d rings

Four colly birds

Three French hens

Two turtle. doves, and

A partridge in a pear tree.

The seventh day of Christmas,
My true love sent to me

Seven swans a-swimming,

Six geese a-laying

Five gold rings

Four colly birds

. Three French hens

Two turtle doves, and
A partridge in a pear tree.

On the eighth day of Christmas,
My true love sent to me

Eight maids a-milking,

Seven swans a-swimming

Six geese a-laying

Five gold rings

Four colly birds

Three French hens

Two turtle doves, and

A partridge in a pear tree.

On the ninth day of Christmas,
My true love sent to me
Nine drummers drumming
Eight maids a-milking
Seven swans a-swinrming

Six geese a-laying

Five gold rings

Four colly birds

Three French hens

Two turtle doves, and

A partridge in a pear tree.

On the tenth day of Christmas,

. My true love sent to me"25

/
25 . 4
Baring-Gould, “( S.

& Baring-Godld, C. The Annotated Mother Goose.

New York: The World Publishing Company, 1967, pp. 196-168,

S
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Task 2
Auditory Focused: Positional Cue (AF-PC)

Binaural Practice Tape (PB) - Primary Passace

"The visionary cenius of Cezanne was nurtured in a childhood
of emotional tension. He was the only son of an overbearing father,
and he grew up in a quiet, tree-shaded town. His father, a self-made
financier, was determined to groom Cezanne for a position in the
family bank. He sent him to a proper boarding school for young
agentlemen and then on to the local university where he was
enroiled in lTaw courses. But Cezanne was torn by passions that
warred against the restraints of a provincial business career.
Rlternately plagued by fits of anger and depression, his imagination
fired by morbid fantasies of violence and eroticism he sought
expression for his troubled feelincs in paintings. At the age of 22,
he finally cajoled his reluctant father into letting him give up
the law and go to Paris to study art. The young painter's early
efforts brought him 1ittle personal satisfaction and no acclaim.

His work was ridiculed so much by both the public and the critics
that he became embittered; once he even referred to painting as 'a
dog's profession.' His initial bright enthusiasm turned to
frustration and self-doubt -- ‘'The sky of the future is very black
for me,' he lamented. Yet he was driven to continue painting, and
as he struggled to express his inner turbulence, he slowly learned
to discipline his powerful talent. In their eagerness to acclaim
Cezanne as a liberator and revolutionary, many admirers have
overiooked the fact that he was also inescapably a man of his own
age. It is true that he was by inclination isolated from the public
issues of the day, but his art was not isolated. In fact the power
with which Cezanne has spoken to the 20th Century is due partially
to the sensitivity with which he responded."26

» Z. W. The World of Cezanne. Alexandria, Virginia:
e Books, 1968, pp. 20 & 33.
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Task 2 .
Auditory Focused: Positional Cue (AF-PC)

Binaural Practice Tape (PB) - Secondary Passage 1

"The exploration of the land surface dates from the very
beginnine of man, and the wanderings of man over the surfaces of
the world's water masses date from the beainning of recorded
history; but the exploration of the underwater world is a
relatively recent adventure. Thouch Aristotle wrote about diving
devices as early as 360 B.C., and the great historian Pliny in
A.D. 77 described the use of breathing tubes for underwater °
activity, man's real opportunity for extended underwater movement
and investigation did not occur until the introduction of the scuba
requlator in 1943 by Jacques Cousteau. The forerunners of modern
methods of underwater exploration and sport are many. Early Greek
and Roman strategists, in an effort to perfect the art of warfare,
trained and equipped soldiers of strong swimming ability to
approach the enemy craft from below the water surface. They were
supplied with air through a short Tength of hollow reed. Soldiers
of the fifteenth and sixteenth centuries were fitted with surface-
breathine bags connected to the diver by means of a hose and leather
hood arrangement. These divers were held to the shallow depths
which were necessary because of their crude equipment, by weighted
shoes. Benjamin Franklin, in his autobiography described his making
of hand and foot fins to facilitate faster swimming. 4i11iam Forder,
in the early 1800's, developed a metal helmet covering one-half of
_ the diver's body and supplied with air from the surface by means of
a hand-operated bellows. In the latter part of the 1800's the
French developed a rubber diving suit and mask suppltied with air
from a metal canister carried by the diver. As the diver goes
beneath the water surface, he becomes aware of an increase in the
pressure that surrounds him."27

3%

{Armbruster, D., Irwin, L., & Musker, F. 3Basic 35kills in Sports
for Men and Women. Saint fouis: The C. V. Mosby Company, 1967,
po. 189-190,
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Task 2
Auditory Focused: Positional Cue (AF-PC)

Binaural Practice Tape (PB) - Secondary Passage 2

"'Will you walk into my parlor?' said the spider to the fly --
‘Tis the prettiest little parlor that ever you did spy.
The way into my parlor is up a winding stair;
And I have many curious things to show you when you're there.'
'Oh, no, no," said the little fly; ‘to ask me is in vain;
For who goes up your winding stajr can ne'er come down again.'

'I'm sure you must be weary, dear, with soaring up so high;
Will you not rest upon my 1ittle bed?' said the spider to the fly.
'‘There are pretty curtains drawn around; the sheets are fine and thin;
And if you'd 1ike to rest-awhile, I'11 snugly tuck you in!’
'Oh, no, no,' said the Tittle fly; 'for I've often heard it said,
They never, never, wake acain, who sleep upon your bed!'

Said the cunning spider to the fly --
'Cear friend, what can I do
To prove the warm affection I've always felt for you?'
"I thank you, gentle sir,' she said, 'for what you're pleased to say,
And bidding you good-morning now, I'11 call another day..'
The spider turned him round about and went into his den,
For well he knew the siily fly would soon come back again;
So he wove a subtle web in a Tittle corner siy,
And set his table ready, to din® upon the fly.
Then he came out of his door acain, and merrily did sing --
'Come hither, hither, pretty fly, with the pearl and silver wing;
You're robes are green and purple -- there's a crest upon your head!
Your eyes are like the diamond bright but mine are dull as lead!'" 28

BBaring-unld, W. S., & Baring-Gould, C. The Annotated Mother Goose.
New York: The World Publishing Company, 1967, pp. 316-317.
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Task 2
Auditory Focused: Positional Cue (AF-PC)

Binaural Experimental Tape (EB) - Primary Passace

"What were Michelangelo's working methods? How did he go
about freeing the figures he envisioned as 1ying Tocked inside their
marble prisons? Was his art as effortless as he Tiked people to
believe? One amazed eye witness reported having watched the
sculptor, already an old man, knock 'more chips out of the hardest
marble in a quarter of an hour than three young masons could have
done in an hour ... With one blow he would remove chips as thick
as three or four fingers, and his aim was S0 accurate that had he
but chipped off a little more aill might have been ruined.” Byt
this was Michelanelo in the fury of execution, the skilled
craftsman realizing at last the idea that had tantalized him
for so lona. Only his intimates could know how much carefuyl
preTiminary work actually went into his pieces. For almost any
project, Michelangelo would produce dozens of sketches, often
drawing from live models or turning out little clay or wax figures
with which to study poses and proportions. The minutest details
of anatomy were subjected to the probine of his 'observing eye' --
veins, wrinkles, fingernails. But, however, accomplished his
sketches were, he destroyed all those in his possession before he
died, so anxious was he that his work ‘give no other appearance
than that of perfection.' The relatively few that survived not
only have merit of being works of art in themselves but also show
Michelangelo seized by an idea and strugaling to bring 1t _to the
first stages of being. One of the wonders of Michelangelo's long
career is that although he saw himself in his last years as being
all but broken by his labours, he was nearly as productive as
in his youth."29

29Coughlan, R. The World of Michelangelo. Alexandria, Virginia:
Time-Life Books, 1966, pp. 96 & 180.




. = 313

Ruditory Focused: Positional Cue (AF-PC)

Binaural Experimental Tape (EB) - Seconda y Pessage ]

“The history of the canoce reveals that it was one of the
earliest means of traveling via the waterways. Probably cone of the
first canoes was a hollow log shaped to float on the water. When
man discovered that it would support his body and still remain
afloat, the idea of the canoe was born. Ancient France, no
. doubt, gave this crude floating device its name. In French 'canot'

means a hollow log. The canoe was known in Europe many centuries
before Columbus discovered America. Canoeing, as we think of it in
America, is chiefly another sport. However, in isclated parts of
the United States, Canada, the Arctic Circle, and other countries,
it still serves as a means of transportation. It is no exaageration
to say that the rapid exploration and development in the early
pioneer days of America and Canada was undoubtedly due directly to
the white man's adoption of the Indian canoe as a mode of travel.
Traders, hunters, settlers, and explorers followed the waterways, -
- which were used by the Indians before them, paddling or pulling
up the streams to the headwaters, portaging or paddling across a
lake, and again following new streams and routes into the great
northwest wilderness. It was not until the latter half of the
eighteenth century that the canoe becan to be used for sport,
pleasure, and recreation. There are few sports that offer more .
invigorating exercise and adventure than does caroeing. It exposes
one to the creat outdoors, fresh air, and sunshine. As for means of
adventurous travel, hunting, and fishing, it has no equal. As a
sport it is gaining more and more popularity with AmeriBans. The
American Canoe Association is divided into two units."3

'

SN

[

3OA—rmbruster, ., Irwin, L., & Musker, F. DBasic Skills in Sports
for Men and Women. Saint Louis: The C. V. Mosby Company, 1967,
v. 68.
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Auditory Focused: Positional Cue (AF-PC)

Binaural Experimental Tape (EB) - Secondary Passage 2

"As I was goina to the Derby,
Upon a market day,

I met the finest ram, sir,
That ever was fed on hay.

And if you think that this is not S0,

For maybe you'l1l think I lie,
Oh you go dovn to Derby town,
And you'll see the same as I.

This ram was fat be ind, sir,
This ram was fat before, -
This ram was ten yards high, sir,
Indeed he was no more.

-

The wool upon his back, sir,
Reached up into the sky,

The eagles built their nests there,
For I heard young ones cry.

The wool on this ram's belly, sir,
It grew down in the ground,

The Devil cut it off, sir,

To make himself a ocown.

The horns upon this ram, sir,
They reached up to the moon,
A man went up them in January,
And didn't come down till June.

The space between the horns, sir,
Was as far as a man could reach,
And there they built a pulpit,
But no-one in it preached.

This ram had four legs to walk upon
This ram had four legs to stand,
And every leg he had, sir,

Stood on an acre of land.

And one of this ram's teeth, sir,
Was hollow as a horn,

And when they took its measure, sir
It held a bushel of comn.

Now the man that fed this ram, sir,
He fed him twice a day,

Each time that he fed him, sir,

He ate a rick of hay.

The man that killed this ram, sir,
Was up to his knees in blood,

And the boy that held the pail, sir,
Was carried away in the flood.

The blood it ran for forty miles
" I'm sure it was not more, . . ."

5

31

Bﬁfing-Gould, W. S., & Baring-Gould, C. The Annotated Mother Goose.

New York: The World Publishing Company, 1967, ©op. 298-300.
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Task 2
Auditory Focused: Positiornal Cue (AFTPC)

Instructions

This is an auditory attentiop expariment consistine of two

separate parts. In each part of the experiment you will receive
di fferent megsages in each ear at the same time. [ would like you to
listen carefu]]y'to one message and to shadow, that is, repeaf it
immediately as you hear it. You should continue to do so for the
duration of the entire message. On some trials you will be asked to
repeat a message that is presented in your right ear, and on other ;ria1s
you may be required to repeat a message that is presented %n your left
ear. I will always tell you which message you are to repeat. All

the messages that you will be required to shadow will be approximately

two minute long narratives concerning the Tife of a famous artist.
) J-

Dichotic Condition

In this part of the experiment you will receive three messages
simultaneously; two messages concerning sports and nursery rhymes in

your ear, and one message concerning the life.of a famous
(Teft/right)

artist in your ear. I would 1ike you to shadow, that is,
(Teft/right}

repeat the message in your ear immediately as you hear it.
{(left/right)

"t

Try to avoid disruptions or intrusions from the two competing messages

in your ear. In the event that you feel that you have
{nonshadowed) -

missed a word during shadowing or made another error, do not try to
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correct your mistake but rather continue shadowing the material that
you are currently receiving.

Once you have comfortably adjusted the headphones and you
are prepared 2% begin the task, please Jet me know by saying the word
"start." T will then start the recorder. A warning signal, the spoken
word "réady," Wl come on telling you that the message is about to
begin.r If you have any problems hearing or understaﬁding the message,
please let me know. Since I will be recording your responses, I would
1ike you to speak into the microphﬁﬁe as clearly and as loudly as
possible. Once the message is completed, you may remove your headphones

for a brief rest period.

Before the actual experiment begins, we will have a practice

trial.
-
Practice Trial (PD):
In this case I would Tike you to repeat the single message
that will be presented 4n your ear. The passage that you

(Teft/right)
will be shadowing will be a narrative on the 1ife of the artist, Rodin.

Do you, have any questions?

I would like you to now Put on the headphones.

Experimenta1 Trial (ED):

Th1s trial is very similar to the last one. This time I would

1ike you to repeat the messaqe that is presented in your - ear.
. (Teft/right)

This time, however, you will be required to shadow a narrative on the

-

life of the artist, Rembrandt.
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Do you have any auestions?

Please put on the headphones.

Binaural Condition

In this part of the experiment you will simultaneously receive’

a different message in each ear. In your ear you will
. (left/richt)

receive a message concerning the life of a famous artist, whereas in your

ear you will receive a passage concemina the history of a

(left/right)
well known sport.’ In addition you will receive the same nursery rhyme

in both ears.*. You are to shadow, that is, repeat back, only the message

about the artist which you will hear in your ear. Try to
(Teft/right)

avoid disruptions or intrusions from the two competing messages. In

the event that you feel that you have missed a word during shadowing or
made another_Frror, do not try to correct your mis}ake but rather continue
shadowing the material that you are currently receiving.

Once you have comfortably adjusted the headphones, and you are
prepared to beg{n the task, please let me know by saying the word
“start." I will then start the recorder. A warning signal, the spoken
word "ready," will come on telling you that the message is about to
begin. So as to enable ybu to distinguish it from competing messages, i
the passage to be shadowed will start a few seconds before the other two
passages. [T you have any problems hearing or unders tanding the message,
please Tet me know. Since I will be recording your responses, I would

1ike you to speak into the microphone as clearly and as loudly as

ossible. Once the message is completed, you may remove the headphohes

N
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for a brief rest period.

Before the actual experiment becins, we will have a practice

trial.

Practice Trial (PB):
In this case you wili be reguired to shadow a narrative on
the 1ife of the artist, Cezanne. This passage will be presented in your

ear, and it will be the first message tc start.

(Teft/right)
Do you have any questions?

I would Tike you to now put on the headphones.

Experimental Trial (EB):
This trial is very similar to the Tast one. This time I would
like you to repeat the messace dealing with the life of the artist,

Michelangelo. This passage will be presented in your ' ear,
- {Teft/right)

and it will be the first message to start.
Do you have any questions?

I would 1ike you to now put on the headphones.
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APPENDIX I

TASK 3
VISUAL FOCUSED/DIVIDED: STIMULTANEOUS-SEQUENTIAL PARADIGM
' (VF/D-SSP)

APPARATUS AND PROCEDURE
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Task 3

Visual Focused/Divided: Simultaneous-Sequential Paradigm
(VF/D-SSP) '

Apparatus and Stimulus Materials

A 2-field Harvard tachistoscope, modei T-28 was employed to
present the stimulus materials. The exposure area of the tachistoscope
was 19.375" of 2 visual angle in height and 19.375° of a visual angle in
width. The 1ight exposure was set at 1 {og unit per field.

Each trial was comprised of the following sequence: a fixation
stimulus, a stimulus slide, and a cue slide. The fixation stimulus
consisted of a dark gray square, 9.375" x 9.375° of a v%sua] angle,
which was centrally positioned on an othersze blank white screen, fhis
stimulus served as the adaptation field aﬁ well as the inter-trial
display.

Each stimulus slide consisted of a centrally positioned 3 x 3
grid-of nine letters. A1l Tetters were printed in upper case
type in black ink on a white background. éaéh character was
approximately 1.875° of a visual angle in height, varied from 0.312°
to 1.562° of a visual angle in width, and was separated by a visual
angle of approximately 1.875° . A single grid of letters occupied
~approximately 8.438° x 8.438° of a visual angle with each row of
characters sepérated by a visual angle of approximately 1.25°,
Stimulus slides were prepared by raﬁdom]y selecting nine characters
from the standard alphabet, excluding the letter "Q".-

Accompanying each stimulus slide was a postdisplay cue'siide.

A cue slide consisted of a centrally positioned dark gray square which

occupied approximately 9.375° x 9.375° of a visual angle, Superimposed
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on this general cue stimulus was a smaller and lighter gray square
that occupied 3.125%.x 3.125% of a visual angle and indicated the
position of the character which was to be identified.

The SIM condition consisted of a block of 73 practice trials and
@ block of 73 experimental trials. Each block of trials was
comprised of six tests of each of the outer eight positions and 25
tests of the center position. In the'SEQ condition, which cons%sted -
of a block of 25 practice trials and a block of 25 experimental trials,
the subjects knew in advance that the center position would be tested.

A1l stimulus materials are presented in Appendix I,.

Procedure (/’—H“__//"
Prior to the presentation of actual testing materials, subjedts )

were given detailed instructions and the practice trials appropriate
to the experimental condition so as to familiarize them with the
nature of the task. Briefly stated, for P-SIM and SIM conditions
subjects were instructed to monitor all nine grid positions for later
récaTT of the letter in the cued position. That is, subjects were
told to place their attention on the outer eight positions even though
there would octasionally be tests of the center position. For P-SEQ and
SEQ conditions subjects were instructed to monitor the stimulus card
for later recall of the character occupying the center position.
Specific instructions are listed in Appendix I3.

Each trial began with the experimenter giving a warning signal,
the spoken word "ready." The "ready” signal served as a cue for
subjects to fix their gaze upon the fi%ation square on the,adaptatfon

field. Subjects then manually triggered the apparatus for presentation
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of the stimulus s1ide whenever ready. Each stimulus slide was

presented for a duration of 20 milliseconds. Immediately following
each stimulus presentation the appropriate cue slide was displayed and
remained present until the subject responded. Subjects were instructed
t6 view the cue siide for that trial and verbally identify the
chéfacter that had occupied the cued position, guessing if necessary.
Display time for each cue slide was dependent upon subjects’ response
time. Inter-trial intervals were variéb?e and determined by each
subject's response latency and the experimenter's recording time.
Subjects' responses were manuaily recorded by the experimenter on
specially prepared data sheets. SIM and SEQ c;nditions with their
respective practice sequences were presented in bTocked-trials and
their order of presentation was counterbalanced across subjects. For
both SIM and SEQ the trial sequence was randomly determined and fixed
across all subjects.

Correct target Tetter jdentifications for SIM and SEQ conditions
served as dependent measures. Correct identification scores for each
subject were determined by computing the number of cued items

correctly identified for SIM and SEQ conditions respective1y.

1
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APPENDIX I2

TASK 3
VISUAL FOCUSED/DIVIDED: STIMULTANEOUS-SEQUENTIAL PARADIGM
(VE/D-SSP)

STIMULUS MATERIALS
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Trial Stimuli

Simultaneous - Sequential Paradigm
Stimuli

Trial

Stimuli*

Visual Focused/Divided:

(VF/D - SSP)

Simultaneous Condition - Stimulus and Cue Set ]
.Practice Trials (P - SIM)

Task 3

Trial
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Simultaneous Condition - Stimuius and Cue Set 2

-Experimental Trials (E - SIM)
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Sequential Condition - Stimulus Set and Cue Set 4

.Experimental Trials (E -'SEQ)
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Task 3

Visual Focused/Divided: Simultaneous-Sequential Paradigm
(VF/D-SSP)

Instructions

This is a visual attention experiment consisting of two
separate parts. In each part of the experiment you wiT]_pe briefly
presented a 3x3 grid of nine random letters, excluding the letter Q.
You are to monitor the grid of letters for the subsequent recall of one
of the cha}acters. Inmediately following eaﬁh presentation.of letters,
& blank dark gray grid with a single cued position will be displayed.
The cue will consist of a light aray square. You will be asked to.
ident%fy the letter that was previously displayed in the cued position.
The blank grid will remain on until you respend. You are requested to
give a response dn each tri;T, regardless of the degree of confidence
that you have in your answer. All materials 'will be presented to you

through the tachistoscope (experimenter illustrates the tachistoscope).

Sequential Condition *

In this part of the experiment, the cued character will always
- 0Ccupy éhe,center position of the grid. That is, you are to monitor
the grid for later recall of the central letter. I will begin each
presentation with the warning_signa1, the word "ready." At that time
you should look at the dark g}ay square in the center of the screen
.(experimgnter illustrates fixation square) andlprepare yourself for the

presentation of the letters. Uhenever you are ready, I would Tlike you

to press this button (experimenter illustrates slide advancer) which
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will trigger the presentation of the letters. Please do not press this
button until I have given you the "ready" signal, and you have focused
upon the dark gray scuare. After each letter presentatipn continue to
monitor the screen for the cue display. The cue_display will remain on
until you réspond. I would like you;to give ysz; answer as quickly as
possibie, guessing if necessary.

Do you have any questions?

We will becim with a few practice trials. X

Practice Trials:
Remember that in this part of the experiment the cued

character will always occupy the center grid position.
. E

Experimental Trials:
As in the practice trials in this series of 25 trials the cued

character will always occupy the center grid position.

Simultaneous Condition

In this part of the experiment the cued character will occupy
variable outter grid positions. That is, you are required to place (Pur
attentiop on the outter eight letters for the subsequent recall of the &
character%#n the cued position. On occasion, however, you will be
asked to ?eca11 the letter that was displayed in the center‘position. I
will begin each presentation with the warning signal, the word “ready.“'
At that time you should Took at the dark gray square in the center of the
scregz/ﬁnd prepare yourself for the presentation of the letters. Whenever

you are ready, I would like you to press this button (experimenter

LY
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illustrates slide advancer) which will triéger the presentation of the
letters. Please do not préss this button until I have given you the
"ready” signal, and you héve focused upon the dark gray square.

After each letter presentation continue to monitor the screea_ﬁdF‘éhe
cue display. The cue display will remain on until you respond. I
would 1ike you to give your answer as quickly as possible, gues§ing
ij;;pcessaﬁy.

Do you have any questions?

We will begin with a few practice trials. -

Practice Trials:

Remembex;ihat in this part of the experiment you are required
to monitor all ninef@rid positions, but focus primarily on the outter
eight letters. Most often you will be asked to recall letters from
the outter eight positions, although there will periodically be tests

of the center position.

Experimental Trials:

As in_the practice trials in this series of 73 trials the
cued letter will occupy variable grid positions. Please Tet me know
if you become tired and would 11Ee to take a brief Fést period during

the sequence of trials.
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Task 4 '
Auditory Focused/Divided: Simul taneous-Sequential Paradigm
(AF/D-SSP)

Apparatus and Stimulus Materials

Stimuli consisted of consonant-vowel syllables. Specifically, the

-

syliables "ba," "da," "ga," and “pa" comprised the relevant target

R

item set. The consonant-vowel syllable, "wu," was employed as the e
distractor item. Each dichotic listening tape consisted of 2 series of
consonant-vowel syllable pairs, with each pair comprised of one member

of the target item set and the distractor item. Each stimulus pair was
preceded two seconds by a warning signal, a 1000 Hz tone of 250 =
milliseconds duration. The inter-stimulus-pair interval was 10 -

seconds.

Two experimental listening tapes, which distinguishet two

experimental conditions (ETT and ET2), were employed. Each tape

consisted of 40 consonant-vowel syllable pairs, to be employed as
acgga1 testing materials, and eight corresponding practice pairings,
which served the purpose of acquainting subjects with the nature of
the fask. ETT consisted of 48 consonant-vowel syllable pairs,
with the target jtem placement randomly determined and counterbalanced
each channel across trials. That is, each of the four target
items occurred five times on each channel in a mixed order for the
experimenté] sequence. ET2 similarly consisted of 48 consonant-vowel
syllable pairs with the order of target presentation randomly determined
and the channel positfon of target items predetermined by alternating
between trials. That is, target items were presented on the left - .

¢

channel on odd numbered trials and on the right channel on even2
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numbered trials. Each target item was presented with equal frequency
on each channel. ATl stimulus materials are presented in Appendix J2'
The procedures including the apparatus, employed to prepare and
administer the stimuli are discussed in ﬁppe;dix C.

B e
\\55*,ﬂ. Procedure

A1l subjects received ET] and ET2. Prior to the presentation of //

»
ETI and ETZ’ subjects were given detailed instructions concerning \\

the nature of the task as presented in Appendix JS. Briefly stated, for {-—-\\\\
ET1, the simultaneous condition (divided attent{on), subjects were Py
informed that they were required to monitor both channels simultaneously
and to correctly identify the target item that was presented by
indicating its name. For ETZ’ Ehe sequential condition (focused
attention), subjects were preinstructed in regard to the channel
position of the target items. That is, subjects were informed that
they were required to moniter each channel in an alternating sequence
for the identification of the target items. The order of presentation
of ET] and ET2 as well as the channel arrangement was counterbalanced
across subjects,

Subjects' responses were manually recorded by the experimenter
as subjects’ responded upon the completion of each triaf. The dependent
measures included the number of corre;t target identifi;ations for

ET1 and ETZ. Individual scores were computed for each subject for

ETI and ET2 respectively,



&) 340

APPENDIX Jy

TASK 4
. ' ’
AUDITORY FOCUSED/DIVIDED: STIMULTANEQUS-SEQUENTIAL PARADIGM

(AF/D-SSP)

STIMULUS MATERIALS

&



Vs
rd
Vs

7.
Task .4 d

343

Auditory Focused/Divided: Simultaneous-Sequential Paradigm

(AF/D-SSP)

Simultaneous cOndi'tioga'- Experimental.Tape 1 (ET)

.Practice Teials

Trial

—_—

4
5
6

«.Experimental Trials

L = Left Channel
R = Right Channel

Trial -  Stimuli*
L R
1 ba wu.
Pa  wu
3 pa wu
Trial Stimuli*
L R
1 wu  ba
T2 wu ga
3 ga wu
4 pa “wu
5 ba wu
6- wu  da
7 :ba wu
8 wu  ga
9 wl  pa
10 WU ga
N wu pa
12 Wu . pa
13 ga wu
14 wu  pa
*Lecend:

Trial

)

15 7/
16

17

18
19
20
21

‘22'

23
24
25
26
27
28

- Wu

£
Stimuli
L R
ga awu
ga wu
wu  pa
Stimuli

L R~
da wu

wu  pa
pa  wu
ga wu
da  wu
da wu
pa wu
wu  ga
ga

ca  wu*
wu- ba
wu da
wu - ba
pa wu

" Trial

Stimuli
L R
7 da wu
8 wu  pa
29
30
3% .pa  wu
32 ba wu
- 33 wd pa
34 wu ba
. c~‘35/; da” wu
36 aa = wu
37 ba wu
38 wu da
39 wu da
P wu  da
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Simultaneous Sequential Paradigm

Sequential Condition - Experimental Tape 2 (ET,)

.Practice Trials

Trial Stimuli* Trial Stimuli
L R L R
] " ba wu 4 wu  pa
wu  da 5 ga wu
da wu 6 "wu ga
'.Experimenta] Trials
Trial = Stimuli* Trial Stimuli
L R ' L :R
1 ba wu 15 gGa wu
2 wu da | 16 wu pa
3 a2 wu 17 ba wu
4 wu  pa 18 wu  ga
5 ba wu 19 pa . wu
6 wu  ba .20 wu  ba
7 da wu 21 da wu
8 wu ga , 22 wu da
9 pa  wu 23 ba Wu
10 wu da 24 wu da
11 pa wu 25 - ga  wu
12 wu  oa 26 wu ga
13 da wu 27 - da wu
14 wu  ba 28 wu  pa
%
Legend:

L = Left Channel
R = Right Channel

Trial
29
31
33
34
35

37

39
40

Stimuli
L R
pa wu
wu  pa
Stimuli
L R
ga wu
wu  ba
da wu
Wwu  ga
pa wu
wu da
ga wu
wu ba
pa wu
wu pa
ba wu
Wu pa
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Task 4

Audi tory Focused/D1v1ded Simultaneous-Sequential Paradigm
(AF/D-SSP) _

*

Instructions

Th{s is an auditory attention experiment consisting of two
separéte parts. In each part of the experiment you will receive a
series of sﬁmu1tane0us]y presented syTTéb]e pairs.cvln one ear you will
always hear the syllable, "wu." 1In fhe other ear you will hear one of
the following syllables: “ba," "pa," "ga," or-"da.” In each trial you
will be required to identify the syllable that is presented with the

"wu" sound. Each part of the experiment will consist of 40 trials.

Sequential Condition

In this part of the experiment the syT]ab]é to be identified
will be presented on alternate ears from one trial to the next. On the

first trial it will be presented on the ear, whereas on the
(Teft/right)

second trial it will be presented on the ear.
{(Teft/right)

" Once you have comfortably adjusted the headphones and you are
prepared to begin the task, please let me know by saying the word
"sta}t.“ I will then start the recorder. A warning signé], the spoken
word "ready,"” wiTl come on telling you that the series is about to
begin. Fach syllable pair will be introduced by a brief tone. You
will have approximately 10 seconds to make your response before the
next trial begins. In the event that you are uﬁab]e to respond to a

particular trial, do not let it interfere with your subsequent
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performance but rather prepare yourself to receive the next syllable
pair. If you have any probiems hearing or undgrstanding the message,
please let me know. Since I will be recording your performance I would
1ike you to speak é]early and loudiy. Once the series is completed, you
may remove the“headphones for a brief'rest period.

Do you have any questions?

He will begin with a few practice trials.

Practice Trials:

) Remember that the syllable to be identified will be presented

—

on.alternate ears from trial to trial. On the first trial the syllable

to be identified, either "ba," "pa," "ga," or "da," will be presented

on the ear.
(Teft/right)

I would like you to now put on the headphones.
Experimental Trials:

In this series of trials the first syllable to be identified

will be presented on the ear.
(Teft/right)

I would 1ike you to please put on the heédphones.

-

Simultaneous Condition

In fhis part of the experiment you will be required to identify
the syllable that is paired with the "wu" sound. For example, if you
feel that the syllable "ga" was presented, you should indicate your
response by saying "ga."

Once you have comfortably adjusied the headphones and you are
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prepared to begin thé tagk, please let me know by saying the word,
“start.” I will then’ tart the recorder: A warnihg signal, the spoken
word "ready," will come on telling you that the series is about to begin.
Each syllable pair w111‘E;\Tn%¢oducéd by a brief tone. You will have
approiimate1y 10 seconds to make ygur response before the next/;riaT
begins. In the event that you are unable Eb respond to a particular

trial, do not Tet it interfere-with your subsequent performance but

rather prepare yourself to receive the next syllable padr. If you
have any problems hearing or understanding the message, please Jet me
know. Since I will be recording your performantes”1 would like you to
speak clearly and loudly. Once the series is compieted, you may remove
the headphones for a brief resg_period. |

Do you have any questions?

We will beagin with a few practice trials.

-

Practice Trials:

Remember that in this part of the experiment, you are
required-to identify the syllable which is paired with the "wu" sound.
Again, the target syTTab?és may be either "ba," “pa," "ga," or "da."”

I would like you to now put on the headphones.

Experimental Trials:
- }
As in the practice trials, I would like you to identify the
syllable that is paired with the "wu" sound.

I would like you to please put on the headphones now.
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Task 5 )

Auditory Divided: Primary Task Démands (AD-PTD)

Apparatus and Stimulus Materials

-

Three dichotic Tistening tapes were employed: two experimental -
tapes (ET] and ETZ) which served as actual testing matér1a1s, and one
practice tape (PT) which served the purpose of acquainting subjects )
with thé nature of fhe task. Each tape was characterized by the
following: 1) a dichotic warning signal consisting of the spoken -
word “ready" which preceded the dichotic messages by approximately
5 seconds; 2) a primary message to be sﬁadowed; and 3) a secondéry
message containing eight noncontextual target words.

In EIq the primary message consisted of 285 words of the popular
nursery rhyme, "This is the House that Jack Built" (Bafing-Gould &
Baring-Gould, 1967). The primary messagé for ET2 consisted of a 285
w;;d'narratfve concerning the social ecology of coyotes (Bekoff &
Wells, 1980), and the primary message for PT consisted of a 285 word
prose passage taken from Gardner's (1980), “Mathematical Games." For

each condition (ET], ETZ’ and PT) a different 285 word prose passage

taken from Knobler's (1966}, The Visual Dialoque, comprised the secondary

message. Target words consisted of the”éigpt most frequent]y’
associated monosnyabic names to each of Fhe following semantic
categories: fish (PT); four-]egged animals (ET]); clothes (ETZ)'

For each condition, target positions were randowﬂg'determined with the
restriction that none occurred within tRe first or last ten words of
the message or, within eig;t words of another target item. Al

target ifems were taken from Marshall and Cofer (1970). Al1 stimulus
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materials are presented in Appendix K2' The procedures, including the
apparatus, employed to prepare and administer the stimuli are
discussea in Appendix C.

Procedure

Prior to the presentation of testing materials, subjects were giQen
detailed instpucti:>§ concerning the nature of the task as listed in
Appendix K3. Briefly stated, subjects were informed that in
addition to shadowing the primafy message, they were required to
monitor the secondary message and tap the table with the metal rod
whenever they detected a target.word. It was emphasized that the
shadowing task was of primary importance and that target\detection
was secondary.

Two experimental conditions were employed.- In the low-attentisn-
demand condition, subjects were required to shadow the nursery rhyme,
"This is the House that Jack Built," and tap to any four-legged animal
name that was presented in the nonshadowed channel (ET]). In the high-
attention-demand condition, subjects were required to shadow an
un%amiiiar prose.passage concerning the social ecology of coyotes and
tap to the name of any article of clothing that was presenfed in the
nonshadowed channel (ETz). -

A1l subjects initia&1y receivéﬁ the practice tape (PT) which
served as a means of familiarizing-them with the nature of the task as
well-as provided an opportunity for minor-equipment adjustments.
Following a brief interval ET, and ETé were presented. The presentation
order of‘the experimental conditions as well as the ear of arrival of

the paimary message were counterbalanced across subjects. An interval
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of approximately 2 miﬁutes separated each of the three tape
presentations.

The dependent measures included the number of correct target
detections and the number of words correctly shadowed. So as to allow
for response latency a tap was recorded as correct if it occurred
within five stimuTus words following the presentation of the target
item. Errors of omission and comission were recorded as shadowing
errors. Detection scores for each subject were determined by
calculating the number of target items correctiy-detected on the

vnonshadowed message for ET1 and ET2 respectively. Similarly,
shadowing scores were determined by calculating the number of_words

correctly shadowed for ET1 and ET2 respectively.
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Task §
Auditory Divided: Primary Task Demands (AD-PTD)

Practice Tape (PT) - Primary Messaqge

“Nothing is known about the beginnings of checkers,
although most game historians now think 1t originated in southern
France sometime in the 12th century. In Britain and the United -
States it is surely the best-known of all board games when you
consider the number of children who learn to play it and never
forget its rules, even though checkers is far below chess in the
size of its literature, in the number of adults who become top-ievel
players and in the public excitement generated by contests for the
world checkers championship. Rules for chess are now standard
throughout the Western world, but not so for checkers. Qutside of
English-speaking countries there are dozens of regional variations.
The version most popular in Europe and the U.S.S.R., called Polish
checkers, except in Poland, where it is called French checkers, is
played on a 10-x-10 board, each side starting with 20 men. It is
the standard French form of the game. In French Canada the board
is even Targer: 12-x-12, with 30 pieces to a side. Rules for
checkers differ widely around the world. It is curious to note
that in all European countries except Britain the pieces are called
ladies; only here and in English-speaking countries are they men.
Several consequences follow from the fact that checkers is simpler
than chess. One is that a grand-master checkers player is less
likely than his chess counterpart to lose to an inferior by making
an error. For checkers' buffs this is one of the game's great
attractions. They love to quote Edgar Allan Poe's discussion of
the two games at the beginning of The Murders in the Rue Morgue." 32

2Gardner, M. Mathematical games. Scientific American, 1980, 2L2,
22=30.
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Task 5
Auditory Divided:. Primary Task Demands (AD-PTD)

-

Practice Tape (PT) - Secondary Message

.Tarcet words and.positions - pike (23), perch (59),
fluke {95}, shark (119), carp {150), cod (196), shrimp (230), and
trout (267)33

"A planographic print is produced from a flat printing
surface. The print process utilizing this method is called lithography.
Lithography is based PIKE on the natural repuision of oil and
water. In this print method the face of a slab of 1imestone is
specially grained with an abrasive to produce a flat, slightly
roughened surface, free of all PERCH dirt and stains. A drawing
is then made on the prepared surface with a wax crayon or a special
ink. When completed, the drawing is treated chemically so that
those areas, including even the most FLUKE minute grains of the’
stone, which remain untouched by the ¢il and wax will accept water
and repel 071, while those areas touched by SHARK the crayon or
ink will accept oil and reject water. The stone i1s kept damp during
the entire printing process. In this manner a microscopic layer of
ink is deposited CARP on the stone in the image of the original
drawina. At this point, with the stone still damp, a piece of
dampened paper is placed on top of it and they are both run through
a press. The ink is offset onto the paper and COD the lithographic
print results. The process is repeated for each print. Some
present-day 1lithographers use grained metal and paper plates rather
than stone. Prints made from paper or metal vary ‘slight in SHRIMP
appearance from those drawn on stone, but the drawing and printing
process is essentially the same. In lithography, an artist may vary
his drawing technique in a great many ways, producing prints which
approximate the detail of TROUT a photograph or the boldness of a
woodcut. Textures and surfaces un%btainable in any other process
are made possible in 1ithography."3%

_ . £
33Marshall, G., & Cofer, C. Single-word free-association norms for

328 responses from the Connecticut Cultural Korms for items in
categories. In L. Postman & G. Xeppel {(Eds.), Norms of Word
Association. New York: Academic Press, 1970, 321-360.

L . .
3 ¥nobler, N. The Visual Dialogue. New York: Holt, Rinehart &

Winston, 1966, p. 318.

5



Task 5
Auditory Divided:

Experimental Tape 1 (ET7) - Primary

354

Primary Task Demands (AD-PTD)

Message .
|

"This is the house that Jack built.

This is the malt
That lay in the house that Jack built.

This is the rat,
That ate the malt
That lay in the house that Jack built.

This is the cat,

That killed the rat,

That ate the malt

That Tay in the house that Jack built.

" This is the dog,

That worried the cat,

That killed the rat,

That ate the mait

That lay in the house that Jack built.

This is the cow with the crumpled
horn

That tossed the dog,

That worried the cat,

That killed the rat,

That ate the malt _

That lay in the house that Jack built.

This is the maiden all foriorn

That milked the cow with the crumpled
horn

That tossed the dog,

That worried the cat,

That killed the rat,

That ate the malt

That lay in the house that Jack built.

This
That
That

That
That
That
That
That

This
That

That
That

That
That
That
That
That
This
That
That

That
That

1s the man all tattered and torr

kissed the maiden all forlon,

milked the cow with the crumpled
homn,

tossed the dog,

worried the cat,

killed the rat,

ate the malt

lay in the house that Jack builfy

1s the priest all shaven and shq

married the man all-tafered ang
torn,

kissed the maiden all forlom,

miiked the cow with the crumpleg
horn,

tossed the dog,

worried the cat,

killed the rat,

ate the malt '

lay in the house that Jack built

is the cock that crowed in the
morn ,

waked the priest all shaven and
shorn, /

married the man all tattered and
torm,

kissed the maiden all forlorn,

milked the cow with the rumpled

komn.. {

35
New York:

Baring-Gould, W. S., & Baring-Gould, C.
The World Publishing Company,

The Annotated Mother Coose.

1967, oo.

TR
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.

.TJask 5 : -
Auditory Divided: Primary Task Demands (AD-PTD)

-

Experimental Tape (ET7) - Secondary Message

-Target words and positions - fox (42), bear (69), goat
- (88), deer (111), cow (145), horse (190), pia (218), and dog
" (243)36,

. "A print is an impression of a composition produced by an
artist on a master surface. The artist cuts into the surface or -
draws on it and treats the drawing chemically so that the origina)
design can be transferred from this surface FOX to paper. Many
impressions may be taken from one master surface. Prints fall
into four major groups: those produced by relief cutting,
intaglio prints, planographic prints, BEAR and those produced
through a form of s#encil process. The relief print is perhaps the
best known form GOAT of print making. -In this process the
artTst draws his composition on a block of material, that can easily

. be cut with DEER .2 knife or gouge. Those areas which he desires
to print are Teft untouched, and the areas to be left white are
cut away from the block surface. When the cutting of the COW
surface is completed, the resultant block is chargad with a viscous -
ink by. a roller, or brayer. As the brayer rolls over the block, it
touches only those areas which were left uncut. The areas cut into
the block remain free of ink. A HORSE piece of soft, semi-absorbent
paper is placed on the- charged block, and pressure is applied by a

-press or, more frequently, by rubbing the back of PIG the paper
with a smooth instrument. The ik is offset onto the paper and the
print results. When the cutting process is carried out DOG on
the flat side of a block of wood, the print is called a woodcut,
or wood-block print. Many kinds of wood may be used for this type
of print, and the characterig?ic arain of each type can be
integrated into the design.”

Al

36Marshall, G., & Cofer, C. Single-word freec—associstion norms for
328 responses from the Comnecticut Cultural Néms for items in
categories. In L. Postman & G. Xeppel (Eds.), Norms of Word
association. New York: Academic Press, 1970, pp. 321-360.

2

37E{nobler, N. The Visual Dialogue. New York: Holt, Rinehart &
Winston, 1966, p. ‘315. .
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. Task 5 :
Auditory Divided: Primary Task Demands {AD-PTD)

Experimental Tape 2 (ETp) - Primary Message

"Motion-picture films about the American West almost
always depict coyotes in the same way, as solitary animals
howling mournfully on the top of a distant hill. 1In reality coyotes
are protean creatures that display a wide range of behavior. They
are characterized by highly variable modes of social organization.
ranging from solitary and transient individuals to gregarious and
stable groups that may live in the same area over a long period
of time. Between the two extremes are single individuals and
mated pairs that tend to remain in one area. Indeed, a single
coyote may in its lifetime experience all the different grades of
sociality. This remarkable flexibility in the ways coyotes
interact with one another can best be understood by examining their
ecoloqy, or the ways they interact with their environment. It is
generally accepted that most animal characteristics. are the product of
an interaction between inherited predispositions and the
environment. In other words, although the cumulative passing of
genes by successfully reproducing individuals establishes certain
" tendencies in each animal, many observable traits are subject to
modification by proximate, or immediate, factors in_the animal's
environment. Thus many of an animal's traits, in particular
behavioral ones, can be viewed as adaptations to the environments
in which the animal has lived or is living. Studies indicate that
the social organization of coyotes is indeed a reflection of their
food resources and that three variables have a direct and significant
impact in this regard: the size of the available prey, the °
prey's spatial distribution and its temporal, or seasonal,
distribution. Coyotes belong to the same family as wolves. There
are 19 recognized subspecies of coyotes, but because the animals
are currently more mobile than they used to be and crossbreed to
a greater extent there s%ems Tittle reason to retain the more
refined classification."38 ' ' |

383ekoff, M., & Wells, M. C. The social ecology of coyotes.
Scientific American, 1980, 2L2, 130-1L48.
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Task 5 - —ﬂ\\\
Auditory Divided: . Primary Task Demands (AD-PTD) Ty

&
Experimental Tape 2 (ET2) - Secondary Message
.

.Target words and positions - ti€ (33), hat (6A , blouse
E85)53§0at (123), shirt (164), dress (209), vest (234), and pants
(268 .

"Today each artist must isolate that which is important
to him, and then he must find visual equivalent for it. The
Present-day artist is faced wi situation that never TIE
faced his predecessors. He lives in a world for which the visual
image is common place. The most inexperienced art student is
conversant with visual art forms more varied and more numerous
than HAT those known to the master artist of the previous
century. FEach year the history of art grows larger, BLOUSE
and access to the art of the past becomes easier. Museums and
galleries in our cities have made possible a first-hand knowledge of
major art objects from the very beginning of history to the present,
and COAT what the museums have been able to do for their visitors,
mass magazines have done for their readers. Color reproductions of
works of art seem to find their way to the pages before the paint
is dry on the artist's SHIRT canvas. This esthetic bounty has
increased the interest in the visual arts, but at the same time it
has driven -the contemporary artist to a search for new forms of
vispal communication. As the exposure of paintings and sculpture
has grown, the need for DRESS new forms of communication has
grown with it. The forms of a painting style which seem to
express a sincere and direct sensitivity to VEST human experience
'at one time in history may become the basis for a stylistic cliche
at another. Picasso used the cubist treatment of a head in his
paintings of .the 1930's as a PANTS vital expressive device. By .
showing composite views of the head, it was possible for him to
intensify the content of his figure symbols."40 i

39Maréhall, G., & Cofer, C. Single—woid free—-association norms for -
328 responses from the Connecticut Cultural Norms for itemsyin
categories. In L. Postman & G.'Keppel (Eds.), Norms for Woré
Association. New York: Academic Press, 1970, pm. 321-360.

L . ) e L /
QKnobler, N. The Visual Dialogue. New York: Holt, Rinehart &

* Winston, 1966, ». 307.
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APPENDIX K3

TASK 5
AUDITORY DIVIDED: PRIMARY TASK DEMANDS (AD-PTD)

INSTRUCTIONS
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Task 5
Auditory Divided: Primary Task Demands (AD-PTD)

Instructions

This is an auditory attention experiment consisting of two
separate parts. In each part of the experiment you will receive a
different message in each ear at the same time. I would like you to
1isten carefully to one message and to shadow, that is, repeat it

immediately as you hear 1t. You should continue to do so for the

duration of the entire message. On some trials you will be asked to

-

““/4E§fa%’tbe message that is presented in your right ear, and on other

trtals you will be asked to repeat the message that it presented in
}our Tleft ear. I will always tell you which message you are to repeat. .
A1l the messages will be approximately two minutes long.

In addition to shadowing the designated message, I would like
you to tap the table with the meta] rod (experimenter illustrates rod)
whenever you detect a target word in the nonshadowed message; that is,
the m;séage that you are not repeating. Ea;h.bart of the experiment

‘ wiil havé a &ifferent set ofztarget words. Again, I will tell you what
type of words are targefs for each part of the experiment. Remember that
}ou are to rebéat the message arriving in the designated ear only, and
ybu are to tap to fhe target words presented in the nonshadowed ear.

Do you have ény questions? ~

Before the actual experiment we will have a practice trial.

Practice Trial: ' -

In this case I would 1ike you to repeat the message that you



=\

'a fish in your

360

hear in your ' ear. You will be shadowing a passage concerning
(Teft/right)

the popular game of checkers. The target words for this trial will
consist of names of common fish,'for example, lobster, herring, tuna,

etc. Remember repeat the message that is presented in your

(Teft/richt)
ear and tap the table with the metal rod whenever you hear the name of

ear. You need not repeat the name of the

{left/right) _
fish. Ttx'hot to let your tapping response 1nt;}fere with your shadowing
performance. Since [ will be recording your responses, I would like

you to speak clearly and Toudly into the microphon In the event that
you feel thgt you have missed a word during~;F;G;:f:g or made another
error, do not try to correct your mistaké but rather continue

shadowing the material that you are curreﬁtfy receiving and tap to the

. %

Once you have comfortably adjusted the headphones and you are

next taroget item.

prepared to begin tﬁe ég?k, please let me know by saying the word,
"start." I will then start the recorder. A warning signal, the spoken
word “ready," will come on te11ihg-you that the message is about to
begin. If you have-any probiems hearing or undersfandﬁng the .messaoce,

please let me know. Remember that you are to continue to shadow the

message arriv%ng in your ear and tap to the name of any
: + (left/right])

fish until the message is completed. Once the message is completed, you
may remove the headphones for a brief rest’ period.
Do you have ahztguestions?

"I"would like you to please put on fhe‘headphones now.
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‘Low-Attention-Demand Condition

Y

This trial is very similar to the last one. This time, however,

I would 1ike you to repeat the message that arrives in-your

(Teft/right)
ear and tap to any animal name, for_examp]e, beaver, camel, donkey,

etc., that you hear in yqy( ear.
{Teft/right]

Do you have any questions?

I would like you to please put on the headphones now.

4
Hiaoh-Attention-Demand Condition

This trial is very similar to the last one. This time,
however, I would Tike you to repeat the message that arrives in your

ear and tap to the name of any article of clothiné, for

*(Teft/rignht)

example, sweater, jacket,™suit, etc., that you hear in your

ear.
(left/right)

Do you have any questians?

I would like you to please put on the headphones now.

Ed -y

o
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Task 6 - -
Auditory Divided: Recall Expectancies (AD-RE)

Apparatus and Stimulus Materials

Stimulus materials consisted of 58 messages: 5C were employed as
actual testing materials and eight were employed for practice purpose%.
Each dichotic message consisted of a series of 10 monosyllabic digit
pairs, with members of each-pair simultanecusly presented on different
channels. Digit pairs and sequences were generated via a table of
random numbefs. Each dichotic message wis comprised of the following:
1) a dichotic warning signal, consisting of the spoken word "ready,"
which indicated the start of a trial; 2) “expectancy” instructions;

3) a 1000 Hz pure tone of 250 milliseconds .duration which signailed
the presentation of stimulus pairs; 4) a series of digit pairs; and

5) "recall" instructions. A1l stimulus materials are presented in
Appendix L,. The procedures, including the apparatus, emp1oyeq-to *
prepare and administer the stfmu1i are ﬁiscussed in Append{x c. -
| Procedure

Prior to the presentation of the testing materials, subjects
weré'giben detailed instructions and practice sessions familjarizing
 them with the nature of the task. Instructions are presenteg in
Appendix L3. -

Four experimental conditions were employed. For all conditions
subjects were instructed to shadoQ the primary message as designated.
In the S-S condition subjects were asked to recall the thre; digits

terminating the shadowed message in accordance with préshadowing

expectancies as generated by the experiméhter's instructions. In the

R
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S-NS condition subjects were asked to recall the three digits

terminating the nonshadowed message in contrast to preshadowing
expectancies as generated by ;he experimenter's instructions. In the
NS-NS condition subjects were asked to recall the three digits
terminating the nonshadowed message in‘a;cordance with the preshadowing
expectancies as generated by the experimenter's instructions. In the
N3-S condition subjects were asked to recali the threé digits
terminating the shadowed message in contrast to preshadowing
expectancies 3s generated by the experimenter’s instructions.

5-S and NS-NS conditions were each comprised of 15 ‘trials; S-NS _
and NS-S conditions were each comprised of 10 trials. The order of
presentation éf trials Qas randomly aetermined with the restricfion
Cthat the number of trials under each condition was counﬁer-
bé]anked ac;oss channels.. The trials .sequence, which was fixed across
subjects, is presented in Appendix L2. .

Each subject received 25 blocRed trials' of shadowing digits
pngsented on the left channel and 25 blocked trials of shadowing digits
- presented on the right channel. EacR*block of shadowing trials was
counterbaianced for channel presenfation across subjects and their ¢
administration was separated by a rest interval of approximately two
miﬁutes. ~

Each set of blocked trials began with the experimenter designating
the ear of arrival of the primary message to be shadowed._ Subjects

received four practice trials appropriate to.the experimental

condition. Following an approximately 60-second interval, the

L}
DR T

Al .
. T
=£é__z—7f"'

experimental trials began. Each trial began bj gjchotica11y designating
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to subjects the start of a trial and then the message containing the
digits which subjects were to expéct to recall on that trial.
Following the "expectancy" instructions, a dichotic warning signal, a
1000 Hz pure tone preceded the series of digits by approximately five
seconds. Immediately upon the completion of the shadowing task, the
message containing the to-be-recalled digits was dichotically
indicated; and subjects were instructed to immediately report the
cued digits to the experimenter. Subjects' responses, both shadowing
and digit recall, were manually recorded by the experimenter on
specially prepared data sheets.

The number of digits correctly recalled &nd the number of digits
correctly shadowed served as the dependent measures. Recall scsres
for each subject were determined by computing the -number of digits .
correctly recalied under each of the experimenta]'conditions.

Shadowing scores for each subject were determined by computjng the

number of digits-correctly shadowed under each of the four experimental

i:jsrditions. - .
- A
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TASK 6

AUDITORY DIVIDED: RECAEL.EKPECTAQFIES (AD-RE)

STIMULUS MATERIALS
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APPENDIX L3

TASK &
AUDITORY DIVIDED: RECALL EXPECTANCIES (AD-RE)

INSTRUCTIONS



Task 6
Auditory Divided: Recall Expectancies (AD-RE)

Instructions

This is an auditory attention experiment consisting of 50
brief trials. On each trial you will simultaned®sly receive two series
of 10 random digits, that is, a different series of random digits in
each ear, at the same time. I wouid 1iké you to Tisten carefully to one
series of dicits and to shadow each digit immediately as you hear it.
You should continue to do so for the duration of the entire sequence of
,digits. On some trials you will be asked toc listen to and repeat the
digits that you hear in your left ear, and on other trials you may be
asked to repeat the diéits that are presented in you; right ear.

Before each set of trials you will be told which digits you are to
repeat. You are to continue te repeat the digits presented on the
designated chamnel for the entire sequence.of trials.

In addition to shadowino the designated digit series, you will
also be required to recall the'three digits terminatinc one of the
digjt Tists. On some occasions you may be asked to recall the last
three diéits of the series that-you shadowed. On other trials you may
be asked to recall the three dicits terminatina the nonshadowed digit
list. Immediately prior to each trial you will be informed in regard
to which digits you may expect to recall. )

Once you have comfortably adjusted the headphones, and you are

prepared to begin the task, please let me know by saying the word,

"start." I will then start the recorder. A warning signal, the spoken
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worc "ready," will come on tellinc you that the trial is about to becin.
Immediately before each 1ist of dicits you will be told which dicits
you m?y expect to recall. For example, if you are to recall the dicits
presehiiivin your right ear, on the recorder you will hear the phrase,
"remember right." If you are to recall the dicits presented in your
left ear, you wf11 hear the instructions, "remember left." These
instructions will be followed by a warning sigﬁa]. 2 brief tone,
informing you that the éigit sequence is about to begin.

Followinag the digit presentation, anain, you will be informed
which digits you-are to recall. Fbr examole, if you are to recall the
digits that have been presented in your right ear, on the recorder
you wild hear the phrase, "recall rjght." At that time you should’
make your report. You.wi]T/have approximately 10 seconds to make your
response before the next trial begins. Theré is no need to remove your
Heédphones after each digit list presentﬁtion. After approximately 25
trials I will inform you that you may remove the headphongs for a brief
rest period. y

Do you have any questions?

We will begin with a few practice trials.
-~

Practice Triais:

Remember that in addition to reporting’ the digits presented in

your ear, you are to recall the last three digits as

(Teft/right) .

desicnated. Again, the recall instructions will immediately precede
o~ )

“.and, follow the presentation of the digits. The instructions that ar%f/

Al
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presented on the tape-recorder pertain to the digits that you are to
recall. For this entire sequence of trials you always shadow the

dicits presented on the ear. ' P
{(left/right)

txperimental Trials:

We will now begin the experiment. I would like you

(s 4
O

continue to shadow the digits that are presented in yéﬁr ear
(Teft/right)

and to recall the dicits designated by the instructions.

I would like you to please put on the headphones now.

Experimental Trials {Channel Reversal): -

For the remaining trials I would like you to shadow the °~ _.
digits that are arriving in your ear and to recall the
(left/right)
digits as designated. =

I would Tike you to please put on the headphones now.

-
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TASLE 15 .

An Analysis of the Simple Main Effects for Expectation Channel (A)

Source of . .
Variation SS af MS F
A at bT 6§91 .2 . 1 £91.2 5.90

Test: Nonshadowed
Expectation: Nonshadowed/
Shadowed

A at b2 1872.3 ' 1 1872.3 15.98*
Test: Shadowed

Expectation: Nonshadowed/
Shadowed

A x Subj. + AB x Subj. 13,8245 118 117.15

*p <01
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Task 7
Yisual Divided: Consistent versus Varied Mapping
(VD-CVM)

Apparatus and Stimulus Materials

Each trial was characterized by the administration of the
following sequence: a stimulus set which'contained target items, 2
fixation stimulus, and a test array which contained target as well as
nontarget items. Two types of stimulus sets, defining two experimental
conditions, were employed. For the consistent mapping condition (CM),
stimulus sets were generated by randomiy selecting items from the
single, primary digits, 1 through 9. For the varied mapping condition
(VM), stimulus sets were generated by randomly selecting characters
from the ]etter‘poo1 comprised of "C, D, F, G, H, J, K, L, and M."

For both conditions, stimulus sets varied in size and contained ejther
1, 2, or 4 elements. Characters were printed in black ink and,
horizontally arranged on white 3 x 5 inch index cards. Letters were
printed in upper case type. Tach character was approximately 0.625°
of a visual angle in height, 0.625° of a visual angle in width, and
separ;ted by a visual angle of approximately 1.875° .

Each stim;1us set had a corresponding test set which contained
either 1, 2, or 4 elements. For both the CM and VM condition,
nontarget test items were randomly selected from the aforementioned
letter pool, with the exception that in the VM condition those
characters which had been previously chosen as stimulus set items for
that trial were excluded:frOm the nontarget array. A 2-field Harvard

tachistoscope, model T-2B was employed to present test sets. The
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exposure field of the tachistoscope was 19.375° of 2 visual angle in
height and 19.375° of a visual angle in width. The light exposure was
set at 1 log unit per field. Letters were printed in upper case type
and all characters were printed in black ink on a white background.
Each character wés approximately 0.312° of a visual angle in height,
0.3120 of a visual angle in width,'and separated by a'visua1 angle of
approximately 0.938° . For the test sets containing 4 items, %hq
elements were arranged in a square. For the test arrays consisting of
1 or 2 items, character\piacement within the 2 x 2 configuration was
randomly determined. '

The fixation stimulus consisted of a dark gray square, which was.
centrally po§itioned and occupied 9.’2750 of a visual angle. This
stimulus served as the adaptation field for tachistoscopic
presentations as well as the inter-trial display. An electronic
timer was employed to record subjects’ response latencies. Subjects’
responses and response latencies were manually recorded by the
experimenter on specially prepared data sheets. All stimulus materials -
are presented in Appendix MZ’

Procedure

Two experimental conditions, distinguished on the basis of the
target-nontarget relationshib, were employed. In the CM condition,
since target items were always digits and ndnta?éet items were always
letters, the relevancy or irrelevancy of cognitive c;tegories remained
constant across trials. Iﬁ'the VM condition, both target and nontarget
items were randomly selected elements from a common letter ‘pool, and

as such the experimental relevancy or irrelevancy of characters was

L 3
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mixed across trials. That is, whereas the letter "c" was a target
item on one trial, it was a nontarget item on a subsequent trial.

(M and VM conditions each consisted of 72 experimental trials;
that is, eigﬁt trials of each of tHe nine possible combinations of
stimulus-test sets which can be generated. In each block of eight
trials, targets appeared randomly on one-half of the trials and the
order to presentation was fixed across subjects. The order of
presentation of CM and VM blocks, however, was mixed and randomly
determined for each subject. A brief rest interval of approximately '
two minutes separated each block of trials.

Prior to the presentation of actual testing materials, subjects’
were given detailed instructions and 8 practice trials appropriate to

.
the experimental condition. A1l practice trials contained two items
in the stimulus set and two items in the test set. Briefly stated,
subjects were instructed to rapidly search the test arrays for the
possibly occurrence of a tipdét item aﬁd verba11y report to the
experimenter as soon as a ?ecision was made concerning whether or not
a target had been presented. Specific instructions are presented in
Appendix M3.

Each trial, regardless of the experimental condition, began with
the presentation of the stiﬁu;us set that was reTevant_for-that trial,
and subjects were 311owe&-as much-time .a2s necessary to memorize the
Jtems contained therein. Upon completion of the memory fask, subjects
returned the index card containing stimulus items ta the experimenter.

The .experimenter then gave a verbal preparatory signal, the spoken

" work '"ready," which served as a cue for subjects to fix their gaze

- 4

- BT L U
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upon the fixation stimu1us on the adaﬁtation fig1d. Subjgcts manualiy
triggered the apparatus for the tachistoscopic presentation of the
test array whenever ready. FEach test array was displayed for a 120-
millisecond duration. Immediately following each tachistoscopic
presentation, subjects verbally reported whether or nof a target had
been presented on that trial. Subjects' responses énd response
latencies were manually recorded by the experimenter. Inter-trial
intervals were variable and determined by each subject's response
f&tency as well as the experimenter's recording‘timé.

Response latencies to as well as the numbér of correct detections

served as depe#ﬁg;t measures. Detection scores for each subject
a

were determined by computing the number of target items correctly
detected at each level of CM and VM conditions reépectivgiy. Laten;y
scores for each subject were determimed by computing the medn reaction
time to correct detections recorded-at each level of the CM and.¥M '

conditions respectively.

L

-y
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Task 7
Visual Divided: Consistent versus Varied Mapping
(VD-CVM)
Consistent Mapping Condition {(CM)
.Practice Block (2,2)*
Stimulus Test o Stimulus Test*
Trial Set Set Trial Set Set
1 4 8 J 5 & 3 M
" H ' D
2 5 2 L 6 3 5 D
F 2
3 1 9 1 K 7 7 1 o
_\M
.Experimental Blocks
Block (1,1)*
] 7 G 5 5
' F
2 6
6 6 8
c
3 4 H
7 1 1
4 3
3 8 9
3

Block (1,2)

] 4 D 5 8
M .8 X
2 5 F 6 2 F L
2
7 1 1
3 7 J TG
K
8 3 3
4 6 C D
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Block (1,4)

Stimulus Test Stimulus  Test
Trial Set Set Trial Set Set
1 7 J 7 5 8 M H
H F - F 8
2 9 M D 6 1 D H
I K L
3 3 30D 7 5 C
K M 5 6
4 2 L M 8 6 F 6
C H c 9
Block {2,1)

1. 9 7 J 5 6 3 K

2 5 4 6 4 6 4
' M
7 8 2
3 2 8 8 c

4 5 7 7 8 1 3 3
Block {2,2)
1 5 3

5 5 5 3 J
( F D
2 2 9 9 L 6 3 6
= 3 K
3 6 1 L -
J 7 4 7 H
F
4 g 1
9 8 8 2 G
D

Block (2,4)

] 9 2 2 K 4 7 4 H D
ML 4 F

2 3 6 G 3 5 g 5 ML
J T H 8

3 1 2 L H 6 5 3 H D
- K C C M



Trial

7

Block (4,1)
1
2

3

Stimulus

9

Block (4,2) -

1

set

4

Test
Set

i ]
o

|ro

[KX=)

fon

I~

Trial

o w

Stimulus

6

set

g

387

Test
Set

C
K

[.._a

|on

L
J.

|~
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Trial

Block (4,4)

1

*Legend:
Block (2,2)

Block (1,4)

388

Stimuius Test Stimulus Test
set Set Trial Set

L}

]

"

7 5 & J 5 7 8 3
C H

i 3 M D & 8 4 3
L F

5 9 D K 7 § 4 5
c 8

5 @ F M 8 4 3 17
H C

Two items in the stimulus set and two items
set.

One item in~fhe stimulus set and four items
test set.—_~

Stimu1usk{§5m present in the test set.
S

-~ —

) Set

olw

9 M
L
2 K J
L D
2 2 K
C G
7 F
4 H
_in the test
in the-
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Varied Mapping Condition (VM) L \
.Practice Block (2,2)* .
Stimulus Test - stimulus  Test
Trial Set Set Trial Set . Set
1 F c L 5 G F H
- . J
2 HoMm _— & -
- C 6 M G K
- ) _ M
3 J K :
K C 7 D J G L
4 C K- M | 8 D H D
F G
.Experimental Blocks T
Block (1,1) )}
1 L L 5 J J
2 H : 6 J
. C D
3 D 7 K F
D
8 L G
4 K
X
Block (1,2)
1 . L D 5 G K
G &
2 M M & K L
T H H
3 c [ .7 J M
K
J
8 D C F



—\/" .

Trial

Block (1,4)
1

Block (2,1)
1

Block (2,2)
1

Stimulus Test
set - Set
H 0 H
L J
F C D
J H
M H-D
F M
L K G
- M D
H D
M
D X D
C F B
£
J K C
K D H
C
H D H K
M G F
M
K J J
G

5

Trial

o

oo

39Q
Stimulus Test
Set Set
K C H
L J
0 H G
; D X
G G C
F M
J M
H
G L H
L H L
M J
J
C M
F
C F
L F
M C J
L
J G F
C
F H M
D



Trial

Stimulus
Set

Block (2,4)

1

4

G

Block {4,1)

[
2

MJ
K F

Block (4,2)

1

L F

Q)

Test
Set

i—

I—

=

o=

=

(=

|-t

Trial

Stimulus
Set

39

Test
Set

ol ~ = o
o [or mc,

- o

o ™m

o

I



Trial

Block (4,4)

1 D
2 J
3 C
4 H
*Legend:

B8lock (2,2)

Block (7,4)

ot
392
Stimulus X Test . Stimuius Test
- Set Set Trial Set Set
G J K L H 5 M HE J K D G
F C L F
D C L 5] M G D L H F
GF -~ KC
p* K J K M 7 L J F G D M
o T &G ¢ L
F D C G C 8 J G K F L
L X ¢ H

Two items in the stimulus set and two items in the
test set.

One item in the stimulus set and four items in the
test set.

Stimulus item present in the test set.

I\

[~
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Task 7

Visual Divided: Consistent versus Varied Mapping
(VD-CVM)

Instructions

This is a visual attention experiment in which you will be
briefly presented via the tachistoscope (experimenter illustrates the
tachistoscope) displays of either one, two, or four letters. You will
be required to search the displays for the detection of target items.
Tarcet items may be either letters or digits and each dispiay will have
its own particular, target item set. Immediately before each display
is presented, you will be given an index card with the target set for
that trial. Again, the size of the target sets will vary. That is,
they may contain either one, two, or four items. You will have as much
time as necessary to memorize the set of target items. Once you have
memorized the set of target items you will be shown the display. You
will be required to indicate whether or not any item from the memory set
appeared in the display.

Once you have memorized the target set I would 1ike‘you to
return the index card to me and repeat out loud the items contained in
the target set. At that time I will begin the trial with the warning
signal, the word "ready." You should then focus upon the gray square
in the center of the screen (experimenter illustrates fixation square)
and prepare yourself to view the display. Whenever you are ready, I
would like you to press this button (experimenter illustrates slide

advancer), which will trigger the presentation of the display. Please
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do not press this button until I have given you the "ready” signal and
you have focused upon the gray'square. After each presentation I would
like you to indicate as quickly as possible whether dr not any member of
the tardet set appeared in the display. If you feel that a target

jtem was presented, I would like you to respond by saying "yes." If
you feel that there were no meﬁbers of the target set presented in the

1

display, indicate your response by saying "no.” You need not identify
the target item that was presented. Although you are asked to respond
as quickly as pqssib]e, I wbuid also 1ike you to maintain a high level
of accuracy throughout the experiment.

Do you have any gquestions?

We will begin with a few practice trials.
——

Practice Trials:
Remember that although the target sets will contain i;}ggr

letters or digits, the display sets will contain letters only.

b

Experimental Tria1s;

Remember that although you are asked to respond as quiqily as
possiB1e, I would also 1ike you to maintain a hiah level of accuracy.
Please let me know if you become tired and you would like to take a

brief rest period during the sequence of.trials.
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APPENDIX My

 TASK 7
| VISUAL DIVIDED: CONSISTENT VERSUS VARIED MAPPING {VD-CvM)

SUMMARY OF SECONDARY STATISTICAL ANALYSES

—
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TABLE 20
An Analysis of the SﬁmpIe, Simple Main Effects for the
Varied Mapping Trials (az)
Source of Variation SS af MS F
B at ¢, 1.80 2 ©.90 39,.09*
B at Cy 6.68 2 3.34 145.32*
B at Cy 16.43 2 16.43 357.17*
C at bT A5 2 .225 9.78*
€ at bZ 1.90 2 .95 41.30*
C at b3 [1.01 2 5.05 219.56*
A x Subj. + ABC x Subj. 17.49 76(’ .02

*p < .01
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Task 8
Visual Focused/Divided: Patterns (VF/D-P)

Apparatus and Stimulus Materials

A Gaf Anscorama carousel slide projecter, model 970, was employed
to project stimulus materials. Stimuli were displayed on a Caritel
viewing screen (14.5 inches in height and 14 inches in width) which
was situated on a table approximately five feet from where the subjects'
sat. Subjects' responses were initially recorded with a Superscope
cassette recorder, model C-104, and were subsequently scored manually
by the experimenter using an e1ectf0nic timer. A Lafayette Eight Bank
Program Timer, model 52021, controlled the slide presentafion.'

Each.fria] consisted of the administration of two signals in a
sequential fashion; the first designated a; the cue signal 'and the i
second designated as the stimulus signal. Cue items as well as
stimulus items were comprised of familiar, letters selected from the ///<
standard alphabet, and unfamiliar, Eﬁ@ular simu?ations‘of standard
letters, patterns. Specifically, the geometric configurations al,
" J,""P " and " 1," simulating the letters "b," "d;“ “p," and "q"
respectively, constituted the samp]é of novel letters. Cue displays
always contained a single pattern whereas stimu1u§ displays contained
either one or two patterns. Letters were printed in lower case type
and all characters were printed in black ink oma white background.
Single items were centrally positioned; on those trials where double
characters were preéented, the second element was situated
approximately 2.375° of a visual angie to éhe right of the original

item. The familiar letters varied from 1.833d to 2.375° of a visual




400
angle in height and ranged from 1.625° to 1.750° of a visual angle in’
width. Unfamiliar letters were approximately 2.375° of a visual angle
in height and 1° of a visual angle in width. Inter-trial displays
consisted of a blank white-slide. ATl stimulus materials, including
cue—stimu?us‘contingencies, are presented in Appendix N2.

Procedure

Two experimental conditions, primary (PC) and secondary (SC),
were emplgyed. The cue signal for both conditions consisted of a single
letter pattern. The stimulus signal, which contained either one or two
characters, distinguished the experimental conditions. PC used only
single pattern presentations for the stimulus signal, and as such,
required subjects to compare the single cue item with the -single
stimulus item. SC contained an admixture of single and double character
stimulus s#gnals. In thé latter situation, subjects were required to
disregard the single cue item and compare the simuiténeou§1y presented
stim;lus jtems. Practice blocks contained both types of trials.

Trials were administered on- three consecutive days of
experimentation. On Day 1, all subjects received the following
sequence: one block of practice trials, two blocks of primary test
trials, and two blocks of secondary test trials. Primary test blocks
were deleted on the second and third day of experimentation. For the
practice block, which consisted of 30 trials, the trial segqence was
randomly determined, fixed across subjects, and constant throughout
the days of experimentation. Each primary block consisted of 32
trials; one b1$ck was comprised of familiar letters and.the other

contained unfamiliar elements. The within blocks' trial sequence was
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randomly determined and fixed across subjects. The arder of
administration of the blocks was counterbalanced; that is, one-half of
the subjects initially received the familiar stimuli whereas the

other half of the subject sample first received the novel-characters.
Secondary blocks were comprised of 56 trials, twelve test trials which
contained double character stimulus signals and 44 catch trials which
contained single character stimulus signals. The two secondéry blocks
which were administered on each day of experimentation were identical
in all manners except for the interchanging of familiar and unfamiliar
Tetter patterns on the deuble character signals. A different seguence
of trials was empioyed on each day of experimentafion. The trial
order within each sequence was randomly determined and fixed across
subjects. The sequence administration was counterbalanced across
subje;ts across days of experimentation.

Prior to the presentation of actual testing materials, subjects
were given detailed in;trﬁctions and a block of practice trials so as
to familiarize them with the nature of the task. Briefly stated,
subjects were apprised of the novel configurations and the two types
of comparisons to be made. Subjects were instructed to indicate as
rapidly as possible when the stimuli to be compared were the same.

No response was required when tﬁé stimuli differed. Instructions are
Tisted in Appendix N3.

Each block of trials began witﬁ the experimenter giving a verbal

preparatory signal, the spoken word "ready," which served as a cue for

subjects to fix their gazézagaﬁﬁ?heaéagsiation field. Subjects'

B
}
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manually triggered the apparatus for the presentation of the first cue

slide and thus initiated a block of trials. Immediately following each
cue display, the corresponding stimulus display was presented. Fach
trial, then, consisted of a 1000 millisecond presentation of the
adaptation stimulus, a 1000 millisecond presentation of a cue signal,
and a 1000 millisecond presentation of a stimulus signal. A rest
interval of approximately 3 minutes was given between blocks of trials.
Mean latencies for correct responses served as the dependent
measures. Two primary latency scores were computed for each subject;
one for familiar ]ettershggﬁ one for unfamiliar letters. Similarly
two secondary latency scores were computed for each subject for each
day of experimentation. Specifically, mean reaction times for the
double item stimulus signals employing familiar patterns and mean
reaction times for the double item stimulus signals employing
unfamiliar patterns were computed. Each response was scored twice
or until two consecutive readings with a difference of less than .05

of a second were recorded.
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Task 8
Visual Focused/Divided: Patterns
(VF 1 D-P)

.Practice Trials

Trial Cue © Stimulus Trial Egg‘ Stimulus
1 2 2 16 n n |
2 n n _ 17 a a
3 a a 18 a o
4 2 hh 19 a kk
5 n n 20 n n
6 a o 21 a a
7 n n 22 a e
8 a a 23 n ft
9 n r 24 n n

10 n tf 25 a ‘a
1 n m 26 n ff
12 | n n 27 a a
13 a kh 28 n n
14 a hk 29 n tt
15 2 a 30 n u

Primary Trials - Familjar Letter Patterns

Trial Lue Stimulus Trial Cue Stimulus
L q q 6 q p
2 P. P 7 P b
3 d d 8 d d
4 P P 9 P p
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Trial Cue Stimulus Trial Cue Stimulus
11 b b 22 d q
12 d b 23 p P
13 q q 24 d T d
14 P p 25 b b
15 q q 26 P q
16 b d 27 d d
17 d d 28 q g
18 b p . b b
19 p b LT g b b
20 q q k) q d
21 - d d 32 \ q q

.Primary Trials - Unfamiliar Letter Patterns

Trial Cue Stimulus Trial Cue Stimulus
1 L L 13 d g
2 1 1 14 -] N
3 M N | 15 L
4 J N .16 g N
5 J 17 L M
6 d d 18 M -
7 N L 19 - 1
8 L L 20
9 P L 21 L L
10 N d 22 J N
¥ d 1 23 L N

i p ) 25 P )




25
26
27
28

Cue
q
/‘l

Stimulus

1
’

r
]

.Secondary Trials - Sequence 1

drial
1
2
3

10
1
12
13
14
15
16
17

18

Cue

n

Stimulus

n

e

Trial Cue
29 J
30 L
31
32 N

Trial Cue
19 a
20 a
21 g
22 S
23 S
24 5.
25 a
26 q
27 g
.28 a
29 S
30 g
31 q
32 n
33 a
34 g
35 s
36 g

407

Stimulus

Stimulus

d

bb (|, L)

y
ap (1 D)

S

s

b ( | L )

db (d L)




Trial

37
38
39
40
41
42
43
44
45

46

Cue

Stimulus

S

g
b (L 1 )

.Secondary Triels - Sequence 2

Trial

1

2

10
11
12
13

14

Cue

2

Stimulus

a

3

d (J { )

gp (1 )

Trial

47
48
49
50
51
52
53
54
55

Cue

a

S

™y

/__-\v_

408

Stimuius

a

S



Trial Cue Stimulus Trial Cue Stimulus
29 a 2 43 2 bb ([ L)
30 n pd () 44 S s
31 g db (J L) 45 s c
32 n n 46 a qa (1 17 )
33 g dd (J 4 ) 47 s s
34 n n 48 s s
35 n - u 49 a a
36 s pp (M) 50 9 g '
37 n n 51 g bbb L)
38 a oy 52 a a
<
39 2 0 53 n n
40 g g 54 9 g
41 g y 55 Q a
4z g g 56 s X
.Secondary Trials - Sequence 3 s ~
Trial Cue Stimulus Trial Cue Stimulus
1 g g 10 a bb { L | )
2 a a 1 $ X :
3 a c 12 s qq (1 1 )
4 s s 13 g g
5 no n 14 s s
6 n pp ( D) 15. q 3
7 S z 16 g g
8 g 9 S 17 9 y

9 n n . 18 g ‘ g -



Trial .

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Stimulus

bg ( L1 )

410

Stimuius
e
.
Cdd (44
.
bb (| | )
n
n
pd ( M )
S
n
C
S
S
aqg (1 1 )
5
9
dd (4 { )



4N

L

APPENDIX Ng

' TASK 8
VISUAL FOCUSED/DIVIDED: PATTERNS (VF/D-P)

INSTRUCTIONS



812

Task 8- . -
Visual Focused/Divided: Patterns (VF/D-P)

Instructions

)

This is a visual attention experiment consist;k§\3{ a series
of brief trials. Op each trial you will see letter patterns in rapid
succession. I would Tike you to indicate as quickly as possible whether
the letter patterns are the same. If the two patterns are the same, I
would 1ike you to indicate your answer by saying, "same.": If you think
that the two letter patterns are not the same, you need not respond.

The 1ettef'patterns will eitﬁer be familiar to you, that is
letters from the standard alphabet printeqg, such as these for example
(experimenter illustrates a sample of familiar Yetters), or one of
these four letter simulations. (experimenter illustrates novel
characters). ‘ ‘ i

Each trial will consist of three slides: a blank slide which
w%]T introduce the trial, followed by two additional slides. For the
moste.hart, the second and the third slides will each contain a singie
character which you are to compare. That is, you are to say "same" if
the character that is presented on the third slide is the same as fhe
characfer that was presented on the second slide. Occasionally,
however the third slide i1tself will contain a pair of letter patterns.
In sﬁch cagés; yow, are asked to ignore the pattern presented on the
second slide and indicate whether the two patterns presented together
on the third's1ﬁd§ are the same. ' -

Do you have any questions?



Practice Trials: ‘ /;\___,

- {

1 will begin each-sequence of trials with the warning
signal, the spoken word, "ready." At that time you shou15-1ook at the
screen and prepare yourself for the presentation of the first *wo
‘patternsi\:ﬁhenever you are ready, I would Tike you to press this button
{experimenter illustrates slide advancer) which will trigger the start
of a sequence of trials. You push this button only at the start of a
sequence and not at the start of each trial. P1easé do not press this
button unti? I have given you the "ready" signqlﬂgpd you have focused
upon the screen. After egEh ﬁresentation I would 1ike you to indicate
if the two patterns are the same. Remember that you are to give your

response as quickly as possib?e. We will begin with a few practice 3

/s

/

—

trials.

Primary Trials:

We will now begin the experiment. This group of trials will
coﬁtain the following letter patterns (experimenter illustrates zhe
apprqpriate characters - familiar or unfamiliar letters). Al ugh you
are to respond as quickly as possibie, I would like you to maintain a
h%gh Tevel of accuracy throughout the experiment. Please let me know
if you pecome tired and would like to take a brief rest period during

the sequence of trials.

Secondary Trials:
We will continue with the experiment. This particular

experiment will be administered on three successive days. The task will



214
remain the same throughout the experimentation period. When the third
slide contains é’sing1e character, I would 1ike you to compare that
_item with the one that was presented on the second slide. When the
third slide contains two characters, you are to disregard the pattern
presented on the second slide and compare the two patterns presented '

together on the third slide. After each presentation you are to

respond as quickly as possible.
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SUMﬁARY OF SECONDARY STATISTICAL ANALYSIS
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TABLE 25
Summary of Neuman-Xeuls Comparisdns for Differences

in Reaction Times on Three Days of Experimentation

Day 2 . Day 3
Day 1 5.72* 10.50*
Day 2 ' ©4.78*

*n< .01

&



An Analysis of

TABLE 26

the Simple Main Effects for Days (B)

417

Source of Variation SS df MS F

B at 2, L1 2 .06 15.00*
Day_djfferences for
familiar letters B

B at sy .37 2 .18 45*
Day differences for
unfamiliar letters

B x Subj. + AB x Subj. 1.12 236 .004

*p<.d1

-5




Summary of an Analysis of Simple Main Effects

for Familiar and Unfamiliar Letters (A)

for each of the Three Days

418

Source of Variation 58 df MS F
A at b1 1 1 1 55%*
Letters: Familiar/
Unfamiliar
Day 1
A at b2 .02 1 027 10*
. Letters: Famiiiar/
Unfamiliar
Day 2 .
A at b3
—1letters: Familiar/ .01 1 .01 5
Unfamiliar
ay 3
A x Subj. + AB x Subj. .37 177 .002

*p< .01
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TABLE 28
Sugmmary of the AﬁgT}sis of Variance of the
Slopes of the Regiession Lines of the
Reaction Times to Familiar and Unfamiliar

Letters across The Three Days

Source of Variation SS . df MS F
Letters .019 1 .019 19*
Letters x Subjects _ .055 59 .001

RNy
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