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PURPOSE AND SCOPE OF THE STUDY

- s - . .
Thls study of the literature dealing with lconic

. W

7 - .
The terms, "iconic,"” and "analogilcal,” will be used

ey

interchangeably. Despite the fact that “"analogical” was

the term used in the original statement of the purpose of

this study, "iconlce" will be favored because its usage
is more clearly established in the phllosophic literature

from whlch it was derived.

signs (and symbols)%% was undertaken with two major goals

“*As 1t will be explained, the term "sign," as used in this

monograph, Inciudes "symbol" as a sub-category.

in view: {a) to explore the ficld and develop an annotated
bibliography, and (b) to prepare an analysis which might be

useful to others who wish o examlne the literature. or to

conduct research in this area. In the original statement
of project objectives the author expressed the hope that his

effort might contribute in some way toward the development

of a theoretlical perspective from which useful guldelines
could be drawn for research, and for the production and use
of audiovisual instructional materlials. It was not the ine

tent of the project to make a theory of analogical signs,

™ <N =
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but rather to examing the state of the theoretlcal llterature
and to chart the orientations that nave been operative in
selected representative writings and research. |

The study was called a survey in the sense that 1%
involved a rather thorough-golng search of bibliographlc
sources, as well as interviews wlth persons who had cone
ducted, or were conducting, relevant research or theoretl-

cal wrlting in wldely scatiered locatlons throughout the

United States. However, no attempt was made to complle a

universal or mlcroscoplcally compleise compendéium of every
research report and every blt of wreitlng that alght be re-
lated to the subject. The aim was the more modest and
realistlc one of preparing a blblliography that uwould be
representative and rea§cnably comprehensive, glving em-
phasis to the recent and current research. I% was anticl~
pated that any treatment of the theoretilcal llterzture

would necessarily be somewhat selective, and would tend %o
reflect the Interests and blases of the author -- at least
with respect to what soprts of underlying phllosophle, psycho-

logical, or other conslderations are velated to the subject.

Indeed, anyone who chocses to ﬁead ferther Into this repord

degserves the ccurtesy of knouwlng just what the author thinks

the whole thing is about, and that will be considered nexu.
It should be noted at the outset that this 1s not 2

survey nor a blbliography of audiovisual researcih and theory.

The subject ls a good deal more limited in that 1t has to do

only with those components of messages, instructlional materilals,
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communicative stimuli of whatever 5015, that can be dew

c‘?
J

scribed properly as "iconic.” The subject 1s ®econic
slgns.” As employed in %his repors, Lhe term, "sign,"
will denote any object, picture, word, or other symbolic
device used to convey or galn infowmatlon. The aign
typically represents or "stands for® somsthing else: an
objeet, event, o state of affaira., It hag slgnlficance
or meaning net by viestue of what 1t ig in itselﬂxbuﬁ
rather what 1% portends, or tellis us aboul : something else

An "iconic sign” is one that bears a speclal ¥ind of ree-

lationshilp to 1ts reforent. Following the eariier work

—

of Charies Saunders Peirce {to be menticned again, later)
Charles Norrls defined the "iconic sizn®™ as one that looks
like the thing it representa. 4 picture oy three-dimen-
sional model of an object would be ohvious examples of

leonlc, or analogical signs. It showvid he noted that signs

o

‘may be iconic in varylng degrees. Sowe pictures are highly

realistic and bearda kind of one~to-cne semantic relaibicn-
Ship to a partlcular cbject or "identity category" (13).
Others are schematlic and obviously deo not represent a
speclfic object, bub rasther a class ow category of objects.
A graph used to represent auansitative relationships would
be another example of a partlally iconic sign or symboliec
device.

Once the suggested definition of "iconic sizns" has
been noted, i% 1s apparent that a great deal of audiovisual

research 1s concerned wlth the effects of various kinds of
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media presentatlions in whlch leconie signs, as such, do
not constitute the experimental varlable. Studies of
Instructional motion pictures, for instance, have net
crdinarlly atvempied $o make a clean separation cf the
ef'fects of the »ictorial part of the presentation from
the verbal. This 1s not a criticlsm of szuch audiovisual
research, per sg, but 1t does have some important impli-
catlons wilth respect to the development of a thsory of
audiovisual instructlon., If we look Por the dlstinctive
or truly characteristic element in wmost audiovisual rresw
entatlons we must go beyond the medium o vessages compo-
nents, and this seems inevitably to Involve some effort
to deal with the special characteristics of pictorial or
other signs that look like the things they reprasent., I
is this effort to define and explore the nature of lconic
signs, as reflected in the research and literature, that
congtitutes the focal interest of this study.

I% will be nobted thet the text thus far has dealt ex~
clusively with the term, "iconie” (or "snalogical®)"sign,"
with no mention of "swumbol," although the latter word was

included in the original proposed %itle of the study. The

primary reascen for this 1s to gain simpliclisy of style by

using the single, generic term, which often is employed in

philosophlc and linguistic discusslons to encompass at least
two sub-categories, of which "symbol" 18 one. A distinction
may be drawn between "natural’ and "artificial” signs--the

latter, frequently called "symbols," have an arbitrary
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- character in that they have no "natvrsl’ or direct connectlon
with thelr referents (27). Clouds are a natural aign of raln,
but the word, "main,” is an ariificial sign, & symbol, which
derives its meaning in a diffevent way, and uwhlch can be
usad to dencte, or talk about, rain under conditions when
the natural signs of raln are absent. Charles Horris drew

a somewhat similer dlstinetion between "signals™ and "aymbols, "

i~

the latter defined as "a sign wreduced by the interpreter
whieh ackts 2s a2 substitubte for sows obher aign" {(67:25).

Charles Sanders Pelrce wag probably the first Awnerican

philosopher to disbingulsh a cizss of signs waleh stand fop
gheir referents merely because they resenple fTham. Such
signe he called "icona"--other signs falling Into tue ad -

P> ditional classes: "tokens” {ow symbols), and "indices

., Py Tt

(1

¥a . . -

hcetually, Peirce’s analysis of sgignsg was wmuch nore complex,
involving two other dimensions of classlilcation anc a total
of nine categpriles, but there is no need %o goe further intoe

his work here.

; he "Goken'! was a conventional sign, related to its object
as a consequence of mental assoclation, or habit, Indlces
and icons, on the other hand, were conngcted with thelr
objects in a different way--the "index" by virtue of scwme
direct effect of the object upon the sign, 1tselfl; the

!l "{eon" by virbue of 1%s resemblance %o the thing 1t repre—

sents (71). As employed in this wepert, the terms "lconle
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gign," and "analoglcal sign® will be used interchangeably,
and will encompass both "indices" and "icons," as Peirce
used these terms. The author reserves the optlon of using
the term "iconlec symbol” in some cases where the slgn in
question is ilconographic in origin but has acquired some
degree of conventlonal meaning. Indeed, it would appear
that there are many instances where the use and/or rendi-
tion of lconle signs has become somewhat stylized, with some
shading of the iconilc or 'natural sign' effect‘into the sym-
bolic --a conditlon that can alsc Le noted, historlceally,
in the transition of plctographic wrliten languazes into
highly stylized and ideographic formg. In obther words, it
Is my impression that the line between icon and symbel is
not always hard and fas%, and frequently qulte hazy. Sone
lcons, such as the cross, have hecome predomlnantly and

pouwerfully symbelic in effect.

ICONIC SIGNS AND REALISI IN INSTRUCTIONAL MATERIALS
Focallzation of interest upon the lconle sign, as such,
1s a2 comparatively recent development in zudiovisual theory
and reseavch, despite tke fact thast the [leld has always
emphaslzed the reallistlce quality in instructional maiterlals.

One of the earliest textbooks, Visualizing the Curriculum,

by Hoban, Hoban, and Zlisman (ﬁS), included a theoretical
discussion in which it was proposed that the value of visual

alds depends primarily upon their "degree of reallty" and

"the nature and extent of the puplls' previous experience."

e L T
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This early statement, published in 1037, helped 40 3g% @
nathenn which has been followed guite consistently in the

#

audiovisual llierabtures for almos % 20 yearsa, In ths &ensg
that most oroponents of audiovisuel methods and/or materials
have assumed Tthelr value has gomsthing 0 do with a guallby
that sets thewm off from purely verbal maierlals, and that

thig distinguishing quality may be Jdencited, crudely, at

&

least, as "realisn" or "conerebeness.? The flrst edition
of Bdgeyr Dale's Influential btoxitbool on audiovipual ine

structlon helped %o deamatize Tthe value of concreie elenents

t'-l'-

in instructional maberigls throusgh the vae of the graphlc
device he called the "eong of experlence.,”
Despite the fact that none of the prominent advocates

of "rgallsm® in instructional materials hes sver clalmed

.J:x

this attribubts shoulid be used indiscriminately &8 & sgle

\ 4

measure of effectivensgss or velue of Inatructional materlals,

audlovisual education has been abvbacked from time o time,

and from various sources, on the grounds that the values of

"reallstic” experiences in education have heen exapggsrated,
that such methods may tend to discourage She usse of printed

materials or even intivfere wilth the development of good

reading habviss, and for other reazsonsg that will be distussed

presently. Such charges, cften unsupporied by research evie

dance, tend e prompt counter. argumenta which 2180 may or

may not be supporited by the reported findings of experimenital

studies. Thils is not to say thet purely thecoretical dis-

cussions of the matter are frultless, nor even that they are
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unnecessary. Such exchanges prompted James Finn's analysis

of the controversy 1n terms of C. B. Snou's theory of the

»

cultural vift between the sclentific-technologlcal community

!

and the literapry 1nte11nctuals. The argument over the

3%
Fina, Jamss D, "The Tradlslon in the Iron Mask." Audio-.

visuval Instruction, 6:238-243; 1961

value of Y"realism" in inetructional meterials has also

e
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prompted tile response th ia really pointless to halk

inee Bhey are

£
£

abouvt a cﬁﬁfli*t batusen pictures and uwords

-

not truly altevnative nor rival means of commmnicating in-

formatlion, but sctually perform complemsntary and musually

sustalning rclsa in iagtruction,”  However, it should be
Wi . . . _— o
Norberg, Kennsth. "Visual and Verbal Paths to Learning.
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1t a matber of expllels experimentél concern, The problem
was thers in the earlier research and theoretilcal discussion,
but usuvally 1t was implicits or clouded by an experimenial
attitude preocccupled with gggigaeffecta rather Than message

components. There were, %o be sure, a number of studles

which involved inter-media comparisons, or compaviscns of
audiovisual presentations with "eonventional” teaching that
employed predominantly verbal materials, bub the results of
such studies were zlmost invariably directed to quegtlons
that dld gggﬁatﬁempt to make a sharp distinction betueen
the parts or elements of audiovisual messaged, as leconiec
and verﬁal. Hence, typlcally there was verbal materlial ln
both the experimeantal and contrcl verslons, ov in all of the
several media undergoing comparison, with pictorial mateyrial
added to the verbal {but not necessarily the sane verbal)
in the experimental varlable or variables. From such ccmpari-
sons it seemed reasonable to conelvde that gress guantitative
differences in learning results might be attributed to the
additional factor of pictéﬁiél‘material, in the case of the
audlovisual medium, but it was obviously impossible to draw
any conclusions about the preclse differentlal effects of the
iconic and the verbal.
Iunmsdaine and May (60), in a recent review of mass com-
munication and educational media research, pointed out the
disadvantage that this fleld of study 1s defined in Germs

of presentation mode rather than some more fundamental basls.

Aruitoxt provided by Eic:
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They also nobed & diminution in "over-all gros & methods
somparisons,” and a corvesponding inersase in studles that
aksempt o manipulate speclflable varlables. naig tendency

has been especizlly notlceable In recent rggearch In proe

»

gramed instruction., BEub much of programed instruction 1is
verbal, and usually the experimenial variables have 1ittle

or nothing t0 do with the naturs and/or fumetions of lconle
gsigns. Of course, it would bz inaccurase %o gay that novhilng
at a1l had been dong until recently. TIn order to reduce bthe

nal materiale 4o & workable
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conicept of
hypothesis 1t was necessary o transliate 1% inko ferng of an
acecepbable model of humsn behavior and legening. Carpenhter

tion when he pIro-

[¢)

(16} took a significank step in Fhav dire
vosed 3he applicabllley of shesign similarity” hypothesls
in 1953, Similarly, Milier (66} relabed wanlism® o the
princlpls of sthimulus-generalization; i.¢., a response
learned o one cue can be elieited by obher similar cues.

he frameiork of S-R

i:"'

Thus, '"realism” was assimulabed %o

learning theory. A number of the studlies in the Instreuctional

Pilm Besearch Program, conduched at Fennsylvania State Uni-
versity under the leadewrship of C. R. Gavpenter, d2alt 8Xe
perimentally in one way or another with the relavive
functlong of words and pictures, and to some extent with
various ways of using pictorial material to produce iearning
effects. In hiz dochoral study {(of simple wobe asscclative
connections, through paired asscciabes), Lumsdaine (59)
found that his subjects scored best on picture-word comble

nations, least well when the order was reversed o wWorde
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picture. In 2 similar vein, Kopstein and Roshal (57)
compared plctorial and verbal atimall in teaching Rusglan
words to Alr Force basic trainess and found that pictorial
stimull produced betber resulis. These, and numerous othep
significant studies, provide soiid empirical daba, and pose
some highly interesting theoreticsl questions that deserve
much further study. & gquestion of congiderable interest
ig how far research invoiving comparigons of verbal and
pictorial stimull can go until we have a more fully de-
veloped theoretical base. We will return o this question
later.

Tn 1957, Neal E. Millew, dlscussing motlon plcture
reseapch, suggested that "--z more useful dichotomy than
the visual versus the auditory is bthe contrast of pictorial
and verbal presentation,” {66). The auditory track of a
motion pichure is usually mostly verbal, but not necessarily
so3; and verbal material may appear in wvisual form In the
picture track of a film, as It does in printed materials.
Charles Hoban, in 1960, pointed out that the earlier flim
research had been "device centered,” and that little re-
seapch since then had shed any light on the "differential
and interacting roles of pletures and language 1n £ilms."
He added that, "Without a fundamental understanding of the
roles of each medium, i% is difficult %o deal with The
problem of best employlng both of them, simultansously or
sequentially. Yet, this is what must be done in practice
wlth illustrated books, silent or sound film strips, motlion
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entail? Some might argue thao theoreblonl consirucss
already available ave adequate, without further speculabion

regarding speclal classses of signs -- ox even that further

theoretical deve elopment 18 either gratultous or must awaild
a better accumulation of empirlcal evidence., 0%hers, DETe
haps, would say that before we can frame further good eX-
perimental guestions we ought to vy to get a behter
descripiicn of the thing we wish to Ilnveatigate. dJust
what 1s an iconie slgn, and how dosg 1% differ from other
slgn-stimuli? The problam of the place of the plciure,
can be brought intce sharper vellef, perhaps, by examining

somez of the different routes by which it can be approached.

db

The theorebical llterabure dealing with the subject of

lies in

fls
o

iconic signg iz not very plentlful, and scme of
the area of phillosophy and linguistics, beyond the scope of

this study. MNMoreover, germalns psychological aspects of a

‘.«fc

theory of gigns are imhedded in ireatlses on learning,

communication and percepbion, as well as wrliings on the

subject of signs, per se. In the ensulng dlscusslon, we
=~ 8

m

will deal with several vepresenitative and recent astempts

to deal with "realistic”

ingtructional materials, in
learning, in pereeptlon, and as invelved in the transmission
of information. In addition, we will take account of Lwo
rather 1solated situdles that attempt to deal with the sub-

jeet of iconic signs "head on." It will be noted that
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some of these efforts are either framed explicitly in

terms of the S-R approach to the study of behavior, ov
at least seem to £i% readily into thah framevork; where-
a3 others seem not to lend themselves completely, or
readily, to the S-R paradigm. The conclusion of the
analysis wlll attempt to relate certsin issves in PEY~
ception theory to the preblem of the deveiopment of a

theory of lconic signs.

THE STIMULUS-RESPONSE PARADIGHM

A great deal of the theoretical and research litere-
ature on audiovisual education refleelts rather distinct
tendencles whilch stem from the broad domain of what is
sometimes called "S-R psychology.” In accordance with
the S-R paradigm, the psychologist is typleally concerned
with three ilmportant sets of variables: gstlmull, responses,
and the association between them (53). Mrom a me thodologi-
cal standpoint, the S-R psychelogist 1s anchored in the be-
havioristic tradition which requires a highly empirical
approach to the investigation of bshavior. His attentlon
1s focused upon the process of conditioning by which de-
slred responses are associated with appropriate stimull,
and he is often 1nclined to place considerable emphasls
upon reinforcement as a means of accomplishing this end.
Crudely stated, reinforcement theory holds that if a learner

is "reinforced" for making a correct or desired response %o

the appropriate stimulus, he will be more likely to make




that responge when the same stimulud gceours &0 some
future time. Howard H, Kendler hag propoded sthat SR
psychology prcehably aiffords Tthe wmost useful langusge

and methodology for the study of audiovisual lnstrueitlon,

although theoriea of lesarning or instruction do not
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necessarily demand an 3-8 an
necessary to note that a great deal of audiovisual ree

search, in facH, most of 14, rests upon the theovetical

&

base of SR poychology. This has becone increasingly

evident in recentv experimental studics of programed in-
struction. However, S5-R oriented research studles and
theoretical writings wrelated ¢ the more spgcific topie

of this monograph are not so plenviful.
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George L. Grovper iz ong of the rela
psychologists who recently have devoted bobh axperlimental
and theoretical efforits o the s3tulfy o non-verbal pic-
torial materials. as such, from the standpoint oi SR

td

Jearning theory. In his own words, Gropper sought Lo

1

explore how "~~non verbal, visual matevisals way be uvsed

0 promote bthe acqulsition, vetenstion, and transfer of

the responses we define as knowledge." {36:2). He has underw
taken a desecription of visuval materials®-<in terms of an
cbjective, stimulus-response language.” (36:1). Grooper's
work centers upon the use of non~verbal "visuals" in ine

structlion %0 cue or reinforce deslred rvesponses. His

approach is simliar to that employed in a recent analysis

of communication by Frank R. Hartman as "the study of ways
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of arranging stimulli Lo produce desired responses by the
crganisim” (41:156). Groppev proposes thet visuals may

be used o accomplish twoe types of wasulis: {a) to cue
and reinforce rassonses stha
student’s repertoire, and (b} as srxamples to fostsr

genevralizatlion of regponses 4o new situsbiony, Visual

o & - ; .. By - - v, € . L% XN R L “
stimull may be used to cuz Tesponges 20 that control

!T.

soimull,

L
c.-,u
O
o
Ca.:.
[y
6]
3
tf:

over these respondes may bs passed

&

pe?

usually verbal; or they may be used %0 bring partleular
reIponses under thsiyr ouwn control. The two functions are

serion” visuale. (36:5-

43
i
Ind
)
)
o]
gt
&f

represented by "intermediavy
6). In using intermedizry viszvals, the cholice betuwsen a
visual or some verbal alternaitlive may depend upon "loglstl-
cal” considerations having %o do wilth the number and come-
plexlty of vesponses a glven visual mighit sevrve to cue.
The more responser under the control ¢f a stimulus, the
greater the likelihcod that the stimulus might cue re-
gponses wiileh can compete,or interfeve with, the desired
response. On the other hand, the complexity or "density"

-

of the vizuel stimulus material may not Le a disadvantage-

o

may, in fact, become the omposiés, L its use is properly

contrellsd, say by directbing atientlon to appropriate
features of the visual and thus zssuring an efflclent
sequence of rasponses.

Gropper does not prevend to offer a fully-developed

theory, bu% he does propecse some generalizabtions regarding

the effectivensgss of visuvals., He notes that non-verbal
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visuals may nave a peculiarly pouwerful effect as reinforcers

because of the ublguity and strength of visual confirmation
of behavior in every-day situations, He also suggests thatb
visuals may hawve peculiar advantages in cueling some kinds
of responses, as well as disadvantages in cueing others.
Much more reseavch and theory 15 needed Co determine how
generalized responses may be acquired through visuals, and
the relative potentials of visual and verbal stimuli in
general.

In the concluding sectlon of Gropper's monograph, the
following statements are especlally Interesting: e Per-
haps 1t wilil always remain an emplrical matter Just how
many words any given pleture ia worth. For anyone willing
to pursue such an accounting venbture, it should be easy
enough to determine empirically how many words 1t actually
talkkes ©to mateh a visual's capacity to ald sbtudents to
acquire, retain, and transfer specific responses or classes
of responses. --4 more worthwhile venture would appear to
be--finding out in analytic and systematic ways how the
control of student behavior by visual means can ald the
effectiveness of instructicn {36:35). But what would an
"analytic and systematic" approach to further study in
this area entail? And to what extent does the inltlal
choice of the S-R paradigm set 1limits ©o such a venture?

The modern psychologist, worklng 1n the behavioristlc
tradition, tends to avold prollferation of theoretical

constructs. In a recent publication on learning theory as




- -——

i
i
!

17
apolied to audiovisual instruection, James Deese, in his
summary artlicie, selects a quotation from another cofle--
spibubor to the same publication {ILeo Postuan) as & pro-
posed "motto for AV research.” "The analyslis of the
process cf audiovisual education does not call for the
fermulation of special peinciples; it calls fov ths
applicasion and elaboratlon of thz gensral lews of human
learning!" {63:86). Theve 18 much to be saldé for this
point of view. Although not necessarlly behaviorlstlic in
orientation, it supports the clean siwplicity of the S-R
paradlgn, which has proved 1tsell such & powerful teol
for nodern behavioral research. Bub theoretlical models
of behavior, or that aspescit of vehavior cailed leavning £,
cannot have simpllicity, and the strength that goes with
1t, without giving up something in return. I the stength
of the 8-R paradigm 18 also 1ts weakness,; that weaknsss,
in this case, may inhere in the circumstance that "visuals”
are cast in the role of “stlmuli" that are Jjust exbernally
and independently "there,” pricr to response. The guestion

lght fitting of %he “visual" or

heps

1s whether this rather
iconic sign 6o the S~-R paradigm allows suflilicient flexl-
blility in theorstical fermulatlon and/or experimentation

to freely and fully explors the functions of visuval commuani-
cation in %eaching. In order to examine this guesation
further, i% may be helpful Lo examine eofther thecoretical and
experimental develepments, mostly recent, some of which

follow closely the S-R paradigm, some of which do not.

e

e —




18
THE PSYCHOPHYSICAL THEQRY OF FERCEPTION

In the context of S.B learning theory, Lhe hypothesis
2
of' stimulus generalization ai’fords a means of explaining
the function of sisn-stimull shat resemble other stimulil,
o)

A gond reason for using & pleture oy othew svvstitute
stimulus is S0 obitaln the same response that would oceur
in $he presence of the original. Thus, from the s+tande
point of pereepiion theory, a good substitube stimulus

(1f that is what &
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sembles the origingl as clesely as possidble. In erder to
fabrlcate or arrange such stimull we must know what makes
a pletura, or other leonic zign, lock like i%s veferent,
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ne of the dominant concerns, il not the dominant
concern, of paychophysical theory as appliled %o the DEY =
ceptlon of pichures.

A classic statement of psyehophysical theory as
applled to iconic signs le provided by James J. Gibson‘ts
1954 article, "A Theory of Pleiorial Perceptlon” (35}, In
thie paper Gibson noted that perception enables us t0o make

A

gilcal environment,

-

dlseriminationsg among features of the ohn

LY

N

and te identify objects, places, ang events sc thab appro-

priate responses can bz made ¢ gensory impingements from

the surrounding environment. ;
Frequently psople have $o be tralned in situations

other than the original or “"real" gnvironment in which the

learned beshavior will later be practiced, Thus, there is

@ need for substitute or "surrogate" stimyli which are
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relatively specific to objects, places, or events not at
present affectling the sense organs of the percelving indi-—
vidual. An important assumption is "that direct percepbtlions
correspond %o realltles, or rather that they come more and

more to do so a2 the percelver learns. Accordingly we arve

primarily interested in how perceptions mediated by surro-

<

gates alsc come to correspond to realities” (35:7)? Thus

= -
1t should be noted, of course, that this artlcle was
written at least 12 years ago, and way nct reflect the

author's views as he would state them at this tinme.

Gibson's focal concern is the problem of fidelity in ple-
torial surrogates. A faithful plecture 18 defined as one
which reflects or transmits a2 sheafl of light rays to 2

given point which ls the same as would be the sheaf or rays
from the original to that point. In general, a good pictori-
al surrogate is one which corresponds to the origlinal with
maxlmum fidelity. However, pictorial (replicative) surro-
gates may vary with respect to their degree of realism, or

the extent to which they actually dupllcate the features

of the original object. Thus, between purely replicative
surrogates such as realistic pictures, on the one hand,
and purely conventional surrogates such as verbal and
other abstract symbols, on the other, are "mixed surro-

gates™ which may combine both concrete and general features

of that which 1s represented. As for the relative values
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models are bether than words and gymbols for learning

aymbols

i”‘b

whaeveas, Words and

including graphlic Y nhqis and geometrical d drawings )

ave esseniial for learning aboub nropertles, variables,
groups, clagses, and universals,” and of course words

are nseded o manlpulate propositlons and %o fovm new

ones (35:22}.
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The import of Glbson’s = 1054 analysis seoems

eiear. What we percsive is what 38 given, what ig ante-

5 §7 e P SR - y mage e g%y o o n v iam "] o8 o e . A Ao
caedentliy ~here® in Ghe gxhernal orld,. and the funeiion
3

of

Snde

cf the repliicatlive surropaie 1S simply to sabialy condi-
siong supplying a patiern of rabinal stlmulation uwhich
closely approximates that v shich would occur in fhe prezence
of the originzl. The condltlionsg arve ehysical and can bve
described in mathematlcal werms, Just houw learning ve=-

A e

sults from percepbion ig not systematically dlscussed in

o
)
aid
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ticlesy after all, the artiele is about pletoerial

o
i

pareepiion, not aboub igarning. But vhe iwmplication which

e

seems to underlies the sntlre digcusailon is that what we
tearn Prom percepbion ig just what we see, OF what is
"oiven" by the initlal visual stimulation. The strength

of %this position ig that it is nct only highly plausible,
but in one sense undeniably true. Its weakness, if it has
one, is that it leaves oub of acocount the variablility of
percepbions under constant or similar conditions of retinal

atimulation. This is not ¢o deny the importance of con-
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sidering what constitutes fidellty in a pletorlal surro-
gate, nor the obvious instructional advantages of belng
able to simulate objects and other environmenital con-
ditiona not directly accessible to the learner; rather
$e note a distinction bhetween a psychology of replicative
surrcgates and a more comprehensive psychology of per-
ception as related To learning.

In 1962, a special issue of AV Communication Review
was published on the subject of "Perception Thecry and
Audiovizual Education” (69). This issue contailned a
paper by Hoechberg (49) whieh continued the psychophysical
line of analysis wlth regard to the specification of
stimulus variables that control cur perceptlons of plctures.
This hlzghly informative survey explored such problems as
what constitutes a (perceptual) edge, what makes a figure
iook like a solid objJect, the psychophysics of represented
form. Hechberg also emphasized the nesd for further de-
velooment of this important area of research.

In the same issue of AV Communicatlon Review, a
transactional account of perception and audiovisual learning
was outllned by Hans Toch and Malecolm Melean. This recent
review of the transactional position, empunasized the active
and creative aspects of perception--posed the ldea that
perception is not just a passive reglstration of some ex-
ternal state of affairs, but In some measure actually consti-

tutes the "reallty" that each person perceives. There is no

need, here, to open up the 0ld controversy between psycho~
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important and
challenging work recently wrepovted by Robert M. Travsr 8 and

&asaoc
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ses, o be dlscussed nexb.
Before golng on, it should be noted that the brlef

mention of tranzsctional peychology in the fovegoling dis-

,4&

cugsion wag ingroduced merely to accentuate the fact that
psychophysical paychology, in accordance with its S-R
orientatic iz eoncernsd with the problem of reliably
producing a desired rasponse, ln the presence of a glven
stimulus: whereas the transactional psychologlst tends Lo
be interested in vaviability of response under consitant

conditions of stimulation. Some possible implications of
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this difference will be expanded laiter.

AN INFORMATION THEORY APPROACH

Drawing upon the llterature of experimental psychology
(and to some extent upon thelr own research) Travers and
his associabes {(83) have constructed a theoretical model
for the "transmission of information” by audiovisual
materials., In a broader sense, they offer an appreach to
the study of perception in bterms of infermatlion theory as
appllied to psychologlcal research, drawing upon the prior
work of Rroadbent (11) in particular. Essentially, the
proposed theory 1s a clese adaptation of Broadbents model
of the human information proecessing system which features
the notion of a limited capacity channel {("P system") fed
through a selective filter from a short-term storage veser
volr of sensory inputs--a concept which la fully described

in Broadbent's 1958 publication, Perceptlcon and Communie-

cation {Pergamon Press). Travers® adaptation provides for
a "compression® stage as information enters at the recep-
tors, and for some elaboration of the processes presumably
subsumed under Broadbent's "seleetive filter.” The
central idea is that of a single-channel dat%a utilizatilon
system which passes only one message at a time. Thus, in
tracing the impllications of hils model for the use of audlo-
visval materials, Travers is particularly critical of the

notion that multl-media presentations increase learning

by virtue of the plurality of media lnvolved. He holds
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Information g pwesented through two channsls simultane.

ously, unless the density of informatlon and rabte of pre-
sentation ls sufficlently low to compensabe for overloading
by which relevant information may be losgst. For simlilay

EY

P - b o vt vy px e 3 2 vE - -
reasens Travers concludes that emphasis on realism In ine
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structional materials is the "worship of a folse

-

The intelligent use of informaticn by human receivesrs is

a8 highly selective process which may be impeded L Hhe
nresentation of reallstlic and irrvelevant detail.

in order toe understand Travers' posislon 16 13 necese
sary o exawmine somz of the experimenital studies from which
hils conclusions arve drawn. In one study by Van Mondfrans
and Traverz (83) nonsense syllables znd wordz were presented
to subjects In three different modes: visually, by sound,
and by the %two modalitlies combined, In Serms of the quantlty
of material recalled, it was found that at lower speeds of
transmission there were no signifilcant differsnces among
the three modes of pregentation, i.e., 1t dldn't matter

whether the sylliables or words weve presented visually, in

?.

spoken form, or in "AV" combination. VWhen the informasion

gors!

was presented ay higher spssds of btransmission, "a signi-

ficant decrement was found In the AV presentation.” The

lower effgetiveness of the combined andic and visual presenw
tation, as compared viith single channsl transmission, was
.. ctributed to interference o one mode of transmission with

B the other,
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In a simllar experiment involving pagsages from a
reading text, (83) it was found that AV (combined audio
and viszual) presentations did yield bebtiter results at
higher speeds than single channel, but 1t was also ob- .
served that subjects tended to block cone channel oy the
other. Thls was Interpreted to mean that, when dealing
wilth meanlingful readlng nmaterial, some subjects do better
with the visual channel, some with the auditory--sc a
glven subject may select his favored channel and block
out the other. Thus, assuming selechive sereening of
one channel or the other, the superior over-all result
for the AV presentation 1s still conslstent with the
single-~chanel model of information transmission.

in a thlrd experiment by Chan, lMondfrans and Travers,
(83) a set of nonsense syllables was prepared in two forms,
one with special type and in color agalinst a decorative
background, the ofther in plain black and white letters with
no decorative background. A diiferent set of nonsense
gyllables was prepared for auditory and simultaneous presen~
tation wlth the visual sets. Thus, each time a subject was
exposed o a visual nonsense syllable he heard a different
(and potentially competing) nonsense syllable at the same
time. One group saw the colored and decorated visual
presentatioh, the other the black and whlte, each with the
accompanyling auditory stimull already described. In terms
of the total number of visual and audicory syllables re-

called, both groups performed about the same; i.e., the
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differsnce was net statighically significant. The group
that saw the cclered and decorative presentziion had
bevter recall of the visually presenbed gyllables, but
at the expense of the auditcry channsl. The wezults
with the other group were just the reverse.

With respect %o the findings of the studies just
mentloned it is of primary iwporibance %o Zeap 1In wind
the fact that they deal exclusively with verbal symbols,
whereas most itwo-channel presensatlons actually used in
Instructional sltuations typically combine non-verbal
signs in the wvisual channel with verbal audltory stinuli. 1
Thus, with respeet to the publication now under dlscussion,
1% 1is apparent that the theoretical ssabements regarding

4]

plural medla presentations and "realisn" relate Lo Ghe
sheer quantitative density of the informastion being pro-
cessed. The research method involved is poweriul, and
the findings are very useful, but thore may be some quesition ;

about the extent to which theoretical gtatements raezrdin
g g

"realism," bmsed upon such findings, can be generalized.
In view of the comment Jjust made, the reader might |

be inclined to ask why that particular research is cone

sldered In this monograph on iconic signs. The answer is

37

simply that there is no way to read the lmplications of a
glven line of investigation, on 148 face value, without
taking the thizoretical assumptions underlying the research

into account. In this case, we are dealing with 3 re-

search and theoretical treatise which has something %o say
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about the factor of "realism" in instructional materials,
and thus presumably about iconle signs. In the effort
to reduce all messages 50 homogeneous "bits" of information,
information theory tends to discount and/or ignore quali-
tative distinctlons among classes of signs. Thus, "real-
istic" signs may be construed as relatively "dense®™ packets
of informastlon., Some lmplicaticons of this tendeney will
be discussed 1n the concluding section of this analysis.

Thus far, we have deal$ with several sitrands of
theory and research which approach the subject of iconic
gigns from the gtandpoint of lezrning, pereceptlon and
commanication. Each of these strands was selzcited for
discussion because of its expliclt or iaplicit interest in
the subject of this study, and bkescause 1% reflects 3 common
behavloristic orientation and is compatlble wilth, if not
explicitly vased upon, the 3-R paradigm, A common concern
ls the problem of getting the learner or the receiver of
informaticn to make a known and pre-identified response.
obriously, one of %he dominant concerns of all ingtructional
enterprises. Thus, Tthe teacher is interested in identifying
gtinmulil which will dependably eliclt known responses, and
often, 1n transfering the control of the origlnal discrimi-
nating stimull to others--for the sake of producing the
deslred vesponse under appropriate stimulus conditions.
A simllar interest is implied, I suppose, in the concept
of information transmission, except that the communicatilon

theorist is not necessarily concerned with the total problem
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of learning.  He merely wishes to make sure that the in-
tended stimulation {or informatlon) 18 actually processed
by the learner. Simllarly, the perception theorist, 1in
this framework, deals wilth the problem of contrliving
stimull that will reliably produce a glven response. In
all of these cases, there is a tendency to avoid consider-
ation of the quallitative chafacteristics of clagses of
signs except where features of such stimull can be quanti-
filed or reduced to relatively simple geometric properties,
To a certaln extent,; all signs are put on an equal footing,
in that %the lmportant thing to know about 2 given stimnlus
1s that it wlll produce a certain response--and whether 1t
Wwlll do so is largely a matter %o be determined by empiri-
cal means.

Recently, a few investigators (very few) have centered
thelr attentlon upon the nature and characteristlces of the
iconic sign, as such. Two examples of this trend (?) will
be considered. In the first, the investigator has chosen
to study a 1imited class of iconlc signs, involving elements
of expresslon of the human face. In the second, an effort
has beszn made to explore the nature of the ilconic sign, as
such. It should be noted that these theoretlcal and ex-
perimental explorations, to be examined next, are not
marked off as departing from the behavloristic orientation
and rigorcus quantitatlve methods of the studles already
discussed. Not at all. In the first of the two, 1t will

be seen that at least some qualitative features of iconic
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signs can be gtandardized {or purposss of experimental aGudy.,

The second, a theovetieal study, would seem to introduce
addivional varlables that night very well complicate some
of the more coumon 3-R experimental methodg Wnethew
some of the prcesdures used o Hesh ite hynotheses would
have %c be less formal, less vigorously quantis catlve, may
be a matber of conjecture at thig point. wWhat is perhaps
more imperiant ilg whether such a theory of leconle signs is
cbmpatible with the S-R paradlgm, and In what vespects 1t

might requlre a ¢ifferent perspective.

NONVERBAL COMMUNICATION AND PICTIC ANALYSIS

In & recent doctoral study, Harrison {4) demeonstrated
that the elements of glven facial expressions ¢an be en-
coded s8¢ as to produce reliably certain responges. In the
introductlion to h s report, Havrison makss the observaticn
that aluost every communication situation has a nonverbal
componert, that this component frequently has an influence
on the outcome of the situation, and that 1% is likely to
operate at a low level of awareness. Calling uonon such
sources as Tdward Hall's "The 3illent Language," (38) Ruesch
and Kees' "Nonverbal Communication,” {75) and Ray L. Bird~
whistell's "Kinesics,” (8) Harrison musters support for
his primary assumption regarding the ublguity and power of
nenverbal elements in human communication. His own work

appears to be related to that of Birdwhistell, who develop~

ed a nctational system so that he could make precise, moment-
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to-moment recordings of body asttitudes and movements, a

method which has recently been focused upon analysis of
behavior with respect to mentzl health problenms.
Harrison's gstudy of faclal expressions involved the
development and use of simplified facial “pictomorphs,”
schematic faclal drauwings with a clrcular head and a
variety of types of eyebrows, eyes and mouths. For in-
stance, five Gtypes of brows were used: (1) a "neutral"
brow, straight and horizonital, (2) a railsed brow, straight
and horizontal but high in the face, (3) an upturned brou,
raised medlalily (4) a single vaised brow, and {%) a down-
turned brow, lowered medially. In addition, four eye
types and three mouth types were gengrated, 80 tThat 1t
was possible to combine the various avalilable faclal ele.
mente in 60 different combinaticons. Seventy pobentially
descriptive adjectives were then selected, and subjects
were asked Lo compare édjeetives wlth Taces, raving each
adjective on a flve-point scale as to the degree 1t was
consldered approprliate for cach face. Datn analyals re-
vealed that some of the pletorial elements produced reli-
able responses. For instance, the adjectivsz, "happiness,”
was congistently related to the upcurved mcuth, "worry,"
to downturned mouth and medially upturned eycbrows, “anger," ‘

to medially downturned eyebrows, and "boredom," to half-

closed and fully claseﬂ eyes.

A THEORY OF PICTORIAL COMMUNICATION

James Q. Knowlton has developed a theory of pictorial
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cemmunication focused upon scoclal and psyche-linguistic
fachors {56). Starting with the assumption that further
theoretical and experimental development of this are
requires a unit of analysis, he describes his monogravh
as an effort %o develop & "metalanguage? for talklng
about pictures” {56:1i). The dominant linguistic orienta-
tion of nowiton's study is indlicated in the following

guotations "Whether or not a pictorial symbol signifies

alrsady bheen atitained by the luterpreter of the symbol

this last is preeminsntly & linguistlc sccomplishaent

gtructure within which bthey have meaning. But plcturss
aiso have certain uniogue Tuncehtiong whiech mark $the 1imi

tations of languase as a2 tool of thought. {Some of these

As a preface 59 his study, Xro t@n mdersakes a
sritical analysis of audiovisual research. He areuss
that the nain Strouble with this fleld of inqulry stems
from ita procccupasion with media, and 1% lack of &
sultable, carefully defined unis cf
ne pletorlal sign, Medlszs presentabions, sueh as sound
motion plebures and telsvislon oprograms Stypilcally offer a
minvure of pictorial signs and verbal symbols. Thus, when

v

an audlovir al medium is compared. a8 an experinental vari-

I

able, with zome "econventlonal” {say, exclusively or domis
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nantly verbal) mode of presensation the resulbs muss be
inconclusive because Fhere 1s ne way te satvisfactorily
describe the ungpseified Mnix" of pletorial and verbal
elevenste that constitute the audlovisgual pregsentatlon.
We don't know what behavioral yesults may be dues %o
plcectures, what to words, much less to unigue combinabions
of these¢ tuwo classes of signs. Audiovisual research i
ought tc he focused upon the distinetive compenent in
audicevisual messgages, which is the picture. To develop
a science of audiovisual communication we must first des~
cribe the unlt for analysis-«the plctorial or iconle sign,
Inowlton was not the first to note thils need, bubt he was
certainly one of the first o engage In a major eifort to
do something about it.

In the compass of this report 1t is difficult to
present anything approaching a summary of KnowlHon's
monograph on plcetorial signs, and do justice to it. In
this context 1t willl sufflce o emphasize the fact that
he would advlise investipators of communication and teaching
te pay attention teo the qualitatlve diffevences awmong

classes of signs. 1In this respect he is in the phllosophic

tradition of Charles Sanders Pelrce (71), who was the first
modern philosopher to discuss iconic signs (which he called
"icons"), and Charles Morris (67), who introduced the more
recent term, "iconic sign," meaning a sign that looks like
the thing 1% represents. Despite thelr dependence upon

the llnguistilc ocontext of the culture, pilctorial signs have
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important differences, limitations, and powers, as come
pared with speech. Knowlton underllines the fact that
linguistic science has already provided important obser-
vations regarding some oy these differences. TFor instance,
speech regulres little energy, 2 minimum displacement of
other actlvities, depends upon the voczl-zuditory channel,
is independent of light, non-directicnal, and rapid-fading.

3

A person who can internret a language can also produce 15,

3
This, and the preceding list of chavacterlstlcs are bhased
upon Charles Hockett's analysls of "design features” of

speech.

Knowlton emphaslzes the fact that it is not very use-
ful to talk about the value of plctures, or lconlc sligns,

in general, or as an entlre class., The communicative value

of a glven picture depends, in some imporitant measure, upon
what we wish to signify. An "identity category," (spscific
refevent ) calls for a highly iconic sign; an "equivalence
category" (concept), may be signified by using a schematic
drawing with 1little or no realistic detalil. But reallstle
iconic signs often "say too much,” and srhematic symbols
may become %oo barren. In all cases we must remember that
language is the prime technology of the human mind, the
master learning set, and we should use pletures to further
the learner'’s command of verbal proccesses. Plctures uaed

improperly, or in the wrong context, may even lnterfere
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with the cperation of logical processes inherent in
languags. Our initiazl percepdions of the world do nod
provide an immzdlate grasp of realisty. UWhat is nesded .
is a means of operating upon pervception, when it ls false;
oy golng bayond it, to deal with concepts. The logical
system inherent in language is an indlzspensible tool for
thizs bask (506:5.55-5,.56]).

nl-
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On the other hand, langusge has its dist
sablions., There are cevtain kinds of special tasks for

whilch pictures are uniquely sulted, or even indispensible.

Pictur@s may lend strong dranmatlc impact Lo certain kinds
of mesasages, and thus facilitate accepbance. Pictures
may be used e deal with aspects of the world that have
not been encoded in language., Even more inveresting is
the suggestion that iconlic imagery way play & critical
role in the behavior of inveniion "whewe languagzgs may be
of 1it%lie use ln the Tirst coping with fundamentally and
distinetively new probleme” (56:6,.17). ZXRnoulbton's des
eription of iconie signs includes not only realilstle

pictures, but alsoc "logical pictures” and "pictorial

analogies." In a summary statewent dealing with the latter
types of iconie slgns he observes Ghat, "Iconic represen-
tatlon would seem %o have a widely igznored potential for
portraying! non-phenomenal matters, especlally theories;
or, more generally, for making the unfamlliar familiar
through pictorial analegy or through pictorial analogy by

extrapelation--" (56:6.35).
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Earlier in the discussiocn, it was suggested that S-R
learning theory, psychophysical perception theory, and
the lnformation transmission approach %o communication
theory all seem to have certain tendencies in common.
While the learning theorist seeks to deseribe the con-
ditions under which control of a desired response can be
passed Ifvom one stimulus to another, and the perceptlion
theorist is more Interested in specifying stimull that
will evoke certaln responses~--both are inclined to look
for statistically reliable connections between "S" and "R,
and not to have a high degree of concern for qualitative
analysls of categories of sign-s%imuli. The psychophysical
perception thecorist does study the stimulus event, but he
1s careful to conflne his analysis so geomatric properties
which are compatible wlth his exact quantitative wmethods.
The influence of the S~R paradigm is, perhaps, less apparent
in the case of Travers?® study of the communication procass,
except that here, toco, there 1s a velatively low degree of
concern for qualitative differences among classes of signs,

What, then, might be the contrasting significance of
the experimental work of Harrison, and Knowlton's theory
of plctorial communication? Harrison is quite reductive
and precise in his analysils of facial expresslons, but he
does start with the assumption that certain irreducible
qualitative elements, as formalized in the "pictomorph, "
warrant study in their own right. Knowlton's more come-

prehensive thecretical analysis takes the bull by the horns

*
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In an effort to develop a metalanguage for qualivative
descriptlon of the plebtorial sign, even though thils lzads
him into some velatlively unexplored and speculative areas.
it may be useful to conslder why ore group of investi-
gators is satlelflied with a methed that tends to ignore or
swallow up qualitative diffevencez bebtueen categories of
signs, while the other beging by making such qualitatlve
disvincticns a matter of primary cémcefma One clue %o Ghe
answer may he found in the distine 1 m between "linear”
and "non-linear” signs proposed some time apo by Susanne

Langer (58), and others.

PERCEPTION AND NOH-LINEAR SIGNS

" and Ynon-linear"

While Langer used %the Stermes, "linsar,
o distinguish beitwesn verbal and iconle g8igns, it has al-
ready been noted tha% gome theorists tend 50 ighors or

discount this distinetion, with the net result that the

total communicatlon process seems %o fall inso Ghe pactern
of a simpie linear progression of signs (whether verbal or
nornt-verbal, or both), gach sigh depositing i%s particular

load of meaning 25 1%t arrives at the berminus of the trans

®

mission system. The point ie not that pletorial or other
leonlc signs cannot be used in 2 lingar fashlon; within
limits, they can be usaed this way, with some help from

‘e

verbal signg--but when this cccurs they become quasi-verbval

symnols, convensional signs that have surrendered somg part

of thelr distinctive power as ilconic signs.

L g




37

Non-linear (iconic) signs have a unique function In
human communicatlon and learning. ZLanger's discussion of
"linear" and "non-linear" signs stresses the sequential
ordering, the strung-out arrangement of linear signs in
time, as opposed to the all-at-once character of the non-
linear sign or presentatlon. But the distinetlon deserves
further analysis. Single picturass or more complex iconlc
displays may be said to be non-linear not merely because
one beholds an entire visual array, all at one HTime, but
because what is perceived has a degree of independent
meaning, cor openness of meaning, by virtue ol the fact that
1t 18 not constrained by its place in soms grammatlcal
structure of which 1% is a term or part. The heholder who
encounters an iconic sign or display is cf course not cut
off from prior experience. He always relies upon a deposit
of past experilence, what Kenneth Boulding has described as
the "Image" (10), to cope with the present. But this sort
of linearity, this cumulative building of meaning which
enters into all perceptions, is something qulte dlfferent
from the formal linearity of signs which are bound together
in the grammatical structure of a lingual statement., The
"non-linear"” sign, or presentation, is free of the latter
control, but not the former. However, 1ts freedom from
grammatical constraint may be an important factor in the
generation of meanings which require modification of glven

categories, or the development of new ones.




38

[

This is not %o Imply that iconic asigns or "non-ilnear”
presentations have some exclusive magical power of thelr

own %o generate néw meanings, which is wholly independent

of lingual communication. New insights cannot be instltuted
as meanings in the human community withcout lingual formula-
tion, whether accompanied by the invention of new terms or
relnterpretation of terms already in use. And ohee & new
idea has been formulated, the development of 1ts wildely
ramifying elaborations and implicasions may magnily and
spread the lmpact of new meaning through lingual means.
There is nec nged o acknowledge the imporivance of the

linear or lingual sign as representing the dominant mode
of human communication. Language is the dominant mode of
communication because the need to dissemlinate hknowledge
already gainad, and to formulate and develop the implli-
cations of fresh experience, overshadows the little under-
stood functlon of raw "non-linear” elements in the communi-
cative process. Perhapg it is because of the domlnant role
of ianguage that there is a tendency in some stralins of

perception theory, and related communication theory., o

ignore the distinctive "non-linear' character of iconic
signs and then to discount thely importance because they
don't serve the functlon of "linear' signs as uwell as
lingual signs do. Of course Tthey don't do that, and
shouldn't be so employed because a picture ordinarlly has

no business merely "standing in" for a word, just as a

word can't and shouldn't be expected merely to "stand in"
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for a picture, or for that matter, for a concrete cbject.
It has already been suggested that a model of commun i-
cation which tends to describe this process primarlly or
exclusively in terms of "transmission" of information will
also be ineclined to ignore or dlscount the differences
between iconic and verbal signs and to treat all allke as
though they were merely "linear." There is much %o be
sald for the simplicity of such a model, as well as its
applicabilisy to much of what occurs in human communlcatlon.,
Such an approach to communlcation appears to have a good
deal in common with the psychophysical and other "extro-
verted" (3) theories of perception, in that the emphasis
in both instances is upon the dominant effect and uniform
results of the "external" factors or "given” information
that impinges upon the receiver or percelver. Arnheim
has deseribed the "extroverted" psychologists (and phillos-
ophers) as those who belleve that "--man functlons under
the impact of the outer world and.that his ways of thinking
about 1t and his image of it are dictated by the nature of
that outer reality," whereas the "introverted" psychologlsts
are those who "--consider the outer world awmorphous,” and
believe that "--order, character, and lawfulness are lm-
posed upon it by a mind stocked with ldeas which are in-
born, inbuilt, or adopted from other minds, (3:11). This
terminoclogical distinctlon 1s provocatlve, and provides a
way to think about theories of perception. But there is a
kind of futility in arguing the relatlve merits of the "ex-
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ternal” stimulug as opposed to "internal® structuring of
perceptual behavlor; almost everyone sScens To agree Thas
both locii ¢f conirol must be taken inte account. After
this avgument has occurved, the cholce of smphasls ov
relative welghting of exbternal and internal factors may
provide a convenient way of classifying perceptual theories,
but something more i needed, 1t Seems, Lo X rplain why
some Gheorists lean in one divectlon, some In %The other.

A great deal of human sxperience and cemmunicaiion
13 constitused of information which is mersly passed on,
or Lransmitbed, in the sense that the recelver/percalver
has a pre-azranged ané highly predictable response as o
the sense of the item of information ot the message. The
predictabllity of response Lo & sign stimulug 1s increased

when the sign occurs as a "linear "

1tem in the grammatleal
context of a verbal statement. An "extroverted" theory of
perception is appropriate when dealing wlth such sxpsrience
or such aspects of communication. When dealing with lconic
signs, the “extroverted" theorist is concerned with factors
that make responses to such signs rellable or highly pre-

dictable. Thus, predictability of response in the case of
"realistic” iconic signs is scught by contriving a "surro-
gate” stimulus that will reflect a sheaf of light rays to

a given polnt which is closely simllar or identical to that

reflected by the original object, for which the lconic or

pilectorial stimulus is a surrogate. However, "reallstic®

signs may give rise to divergent responses. So, if we want
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a "univocal" or highly predictable response 1% 1s best %o
strip the lconic sign of some of its realistic detalls and
schematize i%, in which case it is modifled into a quasi-
conventional symbol (35).

An "introverted" theory of perception ls needed €o
deal with another large segment of human experlence and
communication which is constltuted of meanlngs which are
not merely given, passed on, or transmitted, but are taken,
seized upon, in some part generated by the recelver/per-
celver himself. In this arena of perception and communica-
tion, the educator is concerned with responses which are
not highly reliable, and not necessarlly for the sake of

increasing reliability of vesponse. He may even wish %o

encourage diverggnt’responses to the same information, and
thus to demonstrate that communication is not merely trans-
mission, that perception is not Jjust the apprehension of
some meaning which is antecedently and completely "there,"
prior to the act of perceptlion itself.

It would be impossible to live at the human level un-
less a great deal, pefhaps the gréat preponderance, of what
is perceived and/or communicated were taken for granted, as
given by the source, as categorized and lmbedded in the |
common lingual structure of the culture. It would also be
impossible for man o adjust to change, %o cope with the
new, to expand human knowledge, to grow in understanding
unless perceptual and communicatlive responses were in some

degree spontaneous, self-oriented, and thus capabie of
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dealing with ¥the sporadice, the ind gverminate, the ambige
ucus. Percepbion operaies not only in situabions that
require an answer, but aise in Shose that veoulps the
discovery of the question to be answered. The parplexing
problem of perception theory is that it must accouns not
enly for that which is ordered, sevtled, debtermlinate. bub

also that which is indeterminate and contingens.

ADDITIONAL COMMEETS AND CONCLUSION

At considerable pisk of overasimplification, an attemps

s

‘*v.':

has been made o draw 2 erude stinetion betwesn those

&
Q.:
&'Q

theoretical viewpoints that reflect, oy lean toward, a
rather straighitlorward S-R1 crlentation, and thoss that do
nes. Such an avtenmpt is all she more hazawrdous since we
are deallng with material that iz nreot confined neastly o
any single area, but overlaps the fields of learning., por-

ception and communication --not %0 mention Linguistics and

(.-.z

phlloscphy. 7The 3-R paradigm is primarily an artifaet of
learning theory. Thus, it is somewhal awkward, at least,
to use 1t as suggesting a pattern of behavioral analysis
which is élso found in some theories of perceptlon and
communication. By the same Hoken, the contrasting tendency
which has been noted guijte loosely as a more "introverted" ’

approach te the study of behavior is nothing more than it

purports to be : a crude distinetion. A few additional
words of explanation may anticipate sonme ungnevered questions,

and help to reduce possible misinterpretations of the intent

of this analysis. ”
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While I have confined discussion of examples of re-
Search and theory o the vecent literaturs, I found 1%
necessary %o return o psychophysical perception theory
as a baseline for more recent develcpments axplicity re-
lated to the subject of iconic signs. A brief reference
has been made to transaciional theory because it Tlgured
prominently in scme cof the earlier theoretical discussions,
and also because it affords the framework of an alternate
approach., But I could see nothing %o be gained by merely
starting the old debate between psychophysical and trans-
actional theory all ove¥ again. It is worth noting that
Gerbner, as early as 1956, proposed a model of communication
which dealt.explicitly with 1ts perceptual aspect, seecking
"to take into account the creative, interactional nature of
the perceptual process, avolding any .yl tcations of either
solipsism or mechanlsw" (34:186). In other words, he seem-
ed to say, you don'‘t have %o make an "either-or" cholice,
and of course you don‘t. This is evident in Gerbneris
ouwn statement which appears %o constltubte a kind cf‘"interh
mediate” positicn. Bub this is not to say théﬁ his, or
any otner third, position 1s just a mid-point on a scale
that reads, "extroverted theory” on one end and "intro-
verted theory" on the other. I% is well Lo remember that
we are dealing with 2 hypothetical "scale” which may, in
a sense, have no mid-point. In other words, while we can
grade theories as being more or less close %o two, anti-

thetical polu:r positions, it may be that thelr relative
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differences are not capable of indefinite shading untll
one positlon begins to mewvge into the other. In still
other words., theories are usecful Tor related sets of
research problems--and when we are dealing with antl-
thetical theories the related problems may just clusber
at the two ends of the hypothetlcal comparison scale,
with 1i%tle or nothing in between. Thus, one pessible
third alternative to two polar positlons 18 that the two
are both valid and useful, each with regpect to its ouwn
set of problems. All that rewains, then, is to demonstrate
that the research irnterests in both instances arve not
trivial, and that They actually lend themselves Lo experl-
mental investigation.

A major conelusion to be drawn from the foregoing
analysis 1s that the development of a theowy of iconic
signs can draw profitably from sources in the behavioristlce
fradition that tend %o emphasize the S-R paradigm, and also
from sources that place more empnasis upon “ingernal”
factors that enter info percapbual-cognitlive and communi-
cative processes. Since a great deal of %the audlovisual
1iterature, and the great preponderance of research %o
date, has been developed in an Paxtroverted” theoretical
framework, I have tried to point %o other, and still largely
unexplored resources for the development of a theory of
iconic signs.

There can be no questlon of the neaed to explore the

tremendous potentlal of ilconic signs as stimull which can
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be relied upoen to produce desired responses, or 83 Surro-
gates, ¢o help in the condltioning of behavior to non-
verbal objects or avents not present to the learning
situation. The possibilities of both sorts are almost
endless, and they lend themselves readily to an emplri-
cal approach, which, as a number of psychologists have
pointed out, does not require a sgpecial or highly develdped
set of "audiovisual' or "iconic” principles. Vanderleer
{85,86) has demonstrated very nicely how pictorial-werbal
presentation (in filmstrips) can be improved by an empirl-
cal trizl-and-test method, starting from hypotheses in-
tuitively derived--also, 1néidemta11y that some ¢f the
most plausible "hunches” dont't always "pan out." This is
a method that could be employed benefilcially in the course
of production of flims and a variety of other audiovisual
materlials.

As I have already suggested, there is also a nsed Lo
explore the potential of iconic {and other) signs in more
open-ended types of behavioral processes where the problem
is not so much %o elicit a Imouwun and desired response, nor
to condltion behavior te a glven stimulus event--but %o
help the learner creatively consiruct a response~-which
effort, In part, constitutes its own stimulus. The uniauve
value of the lconlc sign in this regard may be considered
to be its plasticlity, and thls, perhaps, is related'not S0
much to what we learn from our perceptions--but how we

learn gg’them,
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1. Allen, William H. and Stuwart M., Cooney. "A Study of
the Non-Linearlty Variable in Filmic Presentation."
(NDEA Title VII Project no. 422) Washington, D. C.:
U. S. office of Education, 1963.

This study was designed primarily to study the
effect of "non-linear" presentation of multiple images
projected side by side, at the same time. Six mobtlon
pictures (filmographs) were prepared in color each
representing a combinatlon of the non-linear or linear
format with one of three content varlables. The three
content dimenslons emphasized factual treatment in one
case, conceptual in another, and a combinatiocn of
factual and conceptual in the third. All {ilims were
shown at two grade levels: slx and eight. Thus, the
expdrimental varlables combined in a 2x3x2 factorial
deslgn. On the vasis of thelr statistical analysis of
test results, the authors concluded that teachlng the
subject matter they used (flow charting for computer
programming) to sixth graders could be accomplished
best 1In the linear format for factual treatment, non-
linear for a mixfture of factual and conceptual treatment.
They concluded, further, that students at this grade
level do not learn or retaln the subject matter well
when 1t is treated conceptually in either linear or

non-1linear format. Differences 1in format did not produce
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8tvatistically significant affects in the learning of
elght grade students with any of the three different
ways of treating the content. However, in thelr dis-
cussion of results Allen and Cooney expressed a degree
of satisfactlon with the non-linecar presentation of
visuval material which exceeded their formal statistlcal
findings. They stressed the fact that differences
found between the two formats were due o the visual
component only, the scripts having been constant forp
each of the content palr of films. Their concluding
discusslon contalns a numbsr of suggestions for further
experimental efforts which might reveal more of the
potential of non-linear design of visual messages in

communication.

Arbor; Agnes. The Mind and the Eye. London: Cambridge

University Press, 19064,

This 18 essentially a treatise on scientific method
focused upon the fleld of biologilcal research. It 1s
pertinent, here, because of the author's emphasis upon
the role of visual perception in the development of
scientiflc knowledge. Rejecting the notion that vision
Supplies us with pictorial images in the mind which
have a literal "correspondent" truth to external objeects,
Arbor emphasizes the importance of sensory organization
and the reclprocal Interplay of sense and intellect.

Noting that some philosophers have assigned a rather
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trivial position to the eye (and other senses) as com-

-

pared with mind, Arbor traces this traditlon %o Locke's
distinction between "primary® and "secondary” qualities
of bodies. "Secondary” qualities being dewlved from
the "primary" gualities of solldity, extension, motlon
or rest, ete., were described by Locke as having only
a kind of sgufious senaory existence In the observer«.
not in the object, isself. Arbor feels That thls dis-
tinction, although no longer an aéceptad canecn of the

T

theory of knowledge, "2¢ill haunts philosophic thought,
and is in part responsible for the nfortunate preju-
dlce fhat allgqf ocnly an infé%iaw status to visual
impressions.” She stresses the imporbance to the
blologlst of the artlst's Injunctlon that drawing {op
in the broader sense, visual understanding) requives
that ona learn %0 see. There is an imporbtant differ-
ence between the physical sclentlst who 1ls preoccupled
with "the predietion of the unperceived from the per-
ceived,” and the biologist who 1s more concerned with
the "visual and concaptual interpretation of the pere-

ceived."

In the aresz of pure morphology., the biclogl-
cal scientist must achieve the goal of naéufal"philosophy
which is a "synthesis of intellectualist loglc and sensory

apprehension.”

Arnheim, Rudolf. "What Do the Eyes Contribute?” AV

Ccommunication Review 10: 10-21; 1962,
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Arnheim provides a Gestalist interpretation of the
place of perception in human communication and learning.
For purposes of philosophic orientation, he aligns Gestalt
theory with the "extroverted" psychologists and philoso-
phers who believe that "--man functions under the Impact
of the outer world and that his ways of thinking about
1t and his Image of 1t are dictated by the nature of that ..
outer reallty,"” whereas the "introverited” thinkers "w-cone
8lder the outer world amcrphous,"” and believe that "-
jordeﬁ, character, and lawfulness are imposed upon i% by
a mind stocked with ideas which are Inborn, inbuilt, or

adopted from other minds."

4, Arnouls, M. D. "A Comparison of Tralning Methods in the
Recognltion of Spatial Patterns," in Teaching Machines and

Programmed learning, edlted by A. A. Lumsdaine and Robert

Glaser (Washington, D. C.: Natlonal Educabicn Assoclation,
1960), P. 583. Abstract: Research Report AFPTRC-TN-56-
27, Lackland Alr Force Base, Texas: Air Force Personnel

and Training Center, Feb., 1956,

In this comparison of the use of constructed and

verbal responses in the tralning of radar bombardiers
in the recognition of spatial patterns, the constructed

response method was found %o be more effective.

5. Barlow, H. B. "Possible Principles Underlying the Trans-

formations of Sensory Messages," in Sensory Communication.

(Contributions to the Symposium on Principles of Sensory
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iT Communication, Massachussetts Instltute of Technology,
1959, Edited by W. A, Rosenblith) Nzsw York: M.I.T.

L Press and John Wiley and Sons, 1961,

§3 This is a discussion of thirse hypotheses regard-
ing the functions of sensory relays, or sensory inte-
ph : gration. Specific classes of stimull zct as “"releasers”
and evoke specifilc responses. Such stimuli ar treated
as "pas swords," and their detection i% an lpportant
~ 1

function of senscvry relays. The aecepta?ﬁixare Tg-

Jection of messages may be contrelled by feedback from

higher centers changing the transmission characteristlcs
of the sensory pathway. Sensory rvelays try 0 ensure |
that what they pass on really is "news." Reductlon of

redundancy is an importaut operablion in the handling of

sensory infeormation. i

6. Rehling, Orlando Charles. '"Televlsion Analysls of the

Behavloral Aspects of Tool-Using," Dissertation Abstracts

22:922; {Abstract: Ph.D. Dissertation, University of

Wisconsin, 1961},

This study included itwo experiments to detvermine

the effects of {a) source of visual feed-back cues, and

L

(b) visual orientation in learning "a simple tool-using

task, " actually a handwriting task. Visual cues were

e ——
£ 1

controlled by the use of a cloged-circuli television

| 3 ]
:

system. In one experiment the subject performs under

three condltions: In one he sees both his hand and the

]
"
1
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graphlc trace made as he writes; in the 3econd, he
Sees only the hand; in the third, he sees only the
graphite trace. Quality and speed of writing 4id not
vary signifilcantly with these changes of visual cues.
In the second experiment, however, it was found that
Sspeed and quallty of wrilting did vary significantly

with changes in visual orilentation.

O I e " R RN R

7. Blerman, Arthur K. "That There are No Iconic Sighs."

Phlloscphy and Phenomenolpgical Research 23:243.249;

i

December, 1962,

- Icohic slgns dispence with connotatlon. Following
I Morris, Bierman points out that the semantic role af

ﬁ% icons 18 not a connotational phase but that they denote ;
‘i the objects which have the characteristics they them-
o~ Selves have~-~or more usually, a certain specified set
b of their characterlstles. Hence, iconle signs lack

” connotation,

: Bierman argues there are no iconie 8ignsg at all

. because there are no signs whose denotation and signi-
e flcatlon depend solely upon their resemblance to what
- they denote. Some signs do resemble their referants,

- but resemblance is not the basis for the object being
” a sign. T

- 8. Birdwhistell, Ray L. Introduction to Kineslics: An

Annotation System for Analysis of Body Motion and Gesture.

Louisville, Kentucky: University of Loulaville, 1952,

©
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Kinesica or "sccial kinesiology" is described
as the study of body motlons, including gestuwe and
facial expressions, ag related to soelial performance,
and especlaliy communication. Body movaments, care.s
fully recorded ané described, accompanled by physic--
logical data, and propverliy interpreted in a cultural
context, may he profiiably analyzed as an sccompany-

ing or conbextual element to verbal behavior in

(65

human communicatlon., This publication deals primarily
ﬁith the descripslon of the noiatlonal systen wﬁ?ﬁh

congists mainly of lconlc symbbls ("kines") represent-
ing elsments qf posltion, mo'égn, or gxnression of the
Q%rious parts of the body. These symbols aprs used as

a kind of pictorial shorthand for vecording observations.

Blﬁck, Harvey B. ’himprcving the Programming of Complex
Plctorial Materials: Dizcrinlnation leasning as Affect-
ed by Prlor Exposure to.and Relevance of Componentalof
the Figural Disecriminanda." (NDEA Title VII Repori,
Project No. 688) wWashingbton, D. C.: U. S. Offlce of

Education, 196¢.

The ¢bject of thils study was to determine the
effects of quantltative variztion of relevant and
irrelevant cues 1n the discrimination of complex visual
forms~~-alsc the effect of prilor exposurs., The stimuli
used consgisted of flgures wmathematically produced by

connecting with stralght lines a number of polnts

&
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randomly selected from a 16 x 16 matrix. In other
words, these were "random” figures without meaning
aslde from thelr accidental geometric properties.
Variations on three '"prototype" figures were pro-
duced by random methods, and the hypothesis that
discrimination of figures would bg facllitated by
the number of such variations, or relevant cues,
presented in each figure was confirmed, using
analysis of wvarlance o data cobialned from the
discrfminaticn performance of high school students

he figures. A second hypothesls, that

<

exposed o
iscrimination would be adversely affected by the
number of lnvariant or irrelevant cuss was also con-
flrmed; bu% the third hypothesis, that prior exposure
to the figures to be discriminated would improve per-

formance was not suppeorted by the findings.

10. Boulding, Kenneth E, The Image. Ann Arbor, Michigan:
The University of Michigen Press, 1963. (copyright, 1956.)

The "image," as Boulding develops the concept, is

the functlonal knowledge that accounts for most human
behavior. The indlvidualts image of the world is the
sum of hils subjective knowledge. It 1s a cumulative
result of past experlence, and 1t 1s modified continucusly
as messages from the exfernal world and other human organ-
ism impinge upon 1%.

The lmage 18 constltuted not only of fact but also
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of value and emotion., The sensoxy information that
feeds into the growth of the image 1s Tiltered through
2 process of interprebation in which the valius Systen
plays an imporbtant vole.

The image is not related to any physico-chemlcal
structure in a ohe-Lo-one fashlon--gather, i% 1s cone-
ceived in rather abstract terms as an "owvganic structure"
which can be inferved from the behavicr of the organism
and which follows principles of growth and development
similar to those which operais in complex organizations
and organlsmsz. Although the very richness of the image
of man Is a result of ity symbolic character, synbols
and language cannot fully express 1%. {However, it
should not be confused with an internal visual-lconie
image of some sort., It is semething much mere complex
than that. )

A public image exists In the sense that the private
images of individuals who share a culture have certain

aeggsential fa

m

tures in common. An enovmous part of the
activity of each socleby is concerned with the transmission
and protection of its public image. pub this shared image
of the soclety undergoes changes, too, which conform %o
the larger growth c¢f organization and society.

Some processes take place in the individual, and
ir soclety, which are quite independent of any images
held. These are "latent" processes. "Manifest" processes,
on the other hand, are those whieh are brought about or

controlled through image, message, and symbol. Boulding
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acknowliedges the expanded image brought about through
modern science which geems to auger an age in which
man will exercige increasing control over hls own
destiny, but he has reservatlons concerning the notlon
that man could or should attempt to make completely
manifest all the processes of history. He urges a
sense of humility. We should expand the frontlers
of human knowledge but not lose sight of uncertainty
and human fallibllity.

Boulding suggests that we may be ahout to witness
a profound reorganlzation of the departmental structure
of knowledge and acadenmlc life. He proposes that a good
deal of work now going on is concerned with the nature
of the lmage, in oné way or another. He suggests that
a deliberate attempt to focus The eflorts of varlocus
diseiplines upon the problem of the image {a new sclence
of "eiconics") would provide a means of integrating the
jntellectual work now golng on in the several fields of
inquiry, and could result in a useful restructuring of

the universe of knowledge.

Broadbent, D. E. Percepbtlon and Communication. New York:

Pergamon Press, 1958.

2

This book is of interest, here, because of its con-
nection with the recent experimental work of Travers (d1s~
cussed in the analysis), but also because of Broadbent's

interest in hearing as opposed to vislon. In comparing




l{m

56
the two senses, Broadbent nobes that of the two
"distance® receptors visicn is the more highly de-
veloped. Bub the development of vision takes place
at an evolutionary level below man, whersas hearing
iz used for a functicn more highly developed in man
than in the other primates--language. Modern man
can read language, of course, but the ear 1s primary
in 1ts development and use. "By studylng--the sense
with which language 18 most closely linked, we may
help %o attack scome of the most complax human funchions.”
An even more compelling reason for studying auditvory
communication is that hearing is especizlly sulted %o
studies of interachlon bepusen two or wmore stlmull--and
Broadbent is concerned wlth capacity, the quantity of
snformation that can he bransmitbed throogh a glven

channel in a glven tinme.

Brown, Jemes W. A Comparison of Verbal and Projected

Verbal-Pletorial Tests as Heasures of the Ability 0

Bpply Science Principlies.”

Doc oral dissertation,
Department of Eduecation, Univeralty of Chicago; 1047.

‘typed.

Verpal and verval-plciorial tests were found not
to differ significantly in valldity and raliability as

-

measures of the ability %o apply principles of elemenary

L

electricity, as commonly taught in general science classes.,

However, the verbal-plchorial test tended to provide more

reliable predictions of performance ability for lower IQ
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students, Also, it was found that the two tests
differed in validlty when {the results were analyzed
with respect to speclfic princlples, cx content.

Some of these differences favored one test, some the
other, but the study was not deslgned to provide
evidence to explain these differences. Students
liked the verbal-plctorlal test betier than the
other, and felit they uwould remember what they learned

from the testing procedure longer.

Brown, Roger, Words and Things., Glencoe, Illinols:

The Free Press, 1058.

This anaiysis of human lingual beﬁavior 1s wrltten
from a psychologleal standpoint, wlth phllosophle over-
tones. Brown deals with a wlde variety of aspects of
the subject, ranging from pncnetic analysis and des-
cription of languages to the probvlem of reference and
meaning-~-from the psychelogy of communicative behavior
%0 the development of human gpeech and ;g relationship
of thought %o language.

Dlscussion of the problem of reference and meaning
is particularly relevant to the subject of this bibliog-
raphy. Brown raises the question, "How are woerds under-
stoad?" which is apparently equivalent to "How do words
have meaning?" or "What is meaning?" Among various
proposed answers, past and present, he conslders and
eliminates the followlng; meaning as a mental image,

meaning as a particular response (say, a conditioned
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response ), meaning as an ilmpllecit response, meaning

as a "medlated" response (Osgood), oy fractional
response, which is 8o a type ¢f implicit response.
He finds that each of these thecories is unsultable on
logical grounds, for lack of empliriecal evidence, or
both. Looklng for a theory that will predict overs
behavior, Erouwn proposes that meaning should be des-
cribed as a behavioral disposition. Understanding is
equivalient to a “partilal rewiring of the nervous
system, " which results not in & fixed response or im-
pliclty responss, but in & disposition ¢¢ behave in
an agppropriate mammer to lingual stimulation. "Thé
task is not fo find the constant reaction that lies

behind the varying overt behavior, bub rvather to find

functionally central responses within the overt behavior."
Another fTheme deserving montlen in this context 1s
Brown's postulation that reerents cof language are cate-
gories. Particulars, indlvid things or cbjects that
might have proper names, are designated as “ldentity

categories

Bruner, J. S., Jacqueline J. Goodnow, and G. A. Austin.

A Study of Thinking. DNew York: Wiley, 1956,

The "attalnment of concepts” is the primary concern
of thls study of the categorlzing process. TFrom 2 psycho-

logical standpeint, categories arve constructions by

which we group the events of the world around us in
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order %o make it "thinkable" and manageable. In this
work, the authors are noi concerned with the invention
of categorie¢s but rather with the problem of determin-
ing the attribute values by whlch exemplars can be
distinguished from nonexemplars. The reported ex. .
perimentation deals largely with the strategies typl-
cally ewployed by problemuaolvers“wha are confronted
with the task of ascersvaining the defining atiritbutes
of a concept as they are confronted with a Sequence of
instances which are known %o be positive or negative
In each case,

The range of experimental conditions includes
"selectlion strategzies"” whewe the problen-~solver is
allowed to control the order of instances tested, and
"reception strategles” where the subJects are obliged
to deal with instances presented in an arblérary order
determ;ned by the experimenter. Also included apre
problems involving conjunctive and disjunctive cate-f
gories, and categorization with probabilistic cues. .
The appendix on "Lénguage and Categories" by L
Roger W. Brown is, perhaps, more directly related to

the subject of this bihliography~«especia11y the part

of Brown's discussion deallng with linguistic reference,

'Brown discoungs the notion sometimes used by philosg-

phers and psychologists ﬁh@ﬁglinguistic meaning is an
image of the referant obgéct. (p. 269) He cites
difficulties connecteqfﬁith ldentifying a proper Image

for such common noqné as "triangle," "man," or "virtue, "




alsc for "identity" categories such as "Ralph Jones.™
{What view of Jones at whait time under what conditions

£ light, etc.?)

"For a large number of meaningful utterances the
ultimate criterion cof understanding is the abllity %o
use the utterance %o name entitiés of the category
ldentiiied. Reports of lmagery dc¢ not reliably pre-~
dict this ablllity and sc we abjure ilmagined meaning

and rely entirely on naming behavior as evidence of

lingulstic understanding—-."

Naming behavior, while not the only reliable
evidence of meaning, is often a valid sign that the
subJect has the category in question., Alsc the mean.
ingful ubterance can function as sn atiribube of the
category to be acqulred. The name 18 an attribute of
a nonlinguistic sategory "since instances of the non-

linguistic category have the property of evoking the

name." p. 284

Speech provides us with an "economical® way of

catggorlzing the nonlinguistic worid  (p. 2877f.).

, Indeed, a particlity for lingulstic cues in the form- -
ation of concepts is a kind of strategy which can

¥ maximize information, decrease cognitive strain, and
regulate risk (p.289). Language can be used as a

' substitute for the attributes of the nonlinguistic

X} world where this 1ls more convenient, economical, safer,

etc. Within certain 1lmits, the meaning of words can




15.

16.

61

also be derived from the verbal contexs.

Buswell, Guy T. How People Loock at Pictures. Chlcago:

University of Chlcago Press, 1935,

This well known study involived %the photographic
recording of eye movements of 200 persons as they
looked at a series of 55 plctures. Analysls of the
data suggested two general patterns of plctorial
observation: a general survey and & more detalled
gtudy. Differences in durations of fixations and
pattern vere related more to chavacteristics of ingi-
viduals than to plctures observed. Such factors as
art training, age and nationallty did not produce sig-

niflicant differences.

Carpenter, C. R. "A Theoretical Orientation for In-

structional Film Research.," AV Communication Review

1:38-51: Winter, 1953.

This statement, prepared durlng the period when
the author served as Divector of the hstructional Fllm
Research Program at Pennsylvanla State Unilverslity, deals
with some of the hypotheses involved in that lmportant
experimental effort. Of the eight hypotheses dlscussed,
the flrst four dealing wlth sign similarity, the func-
tlon of signs as "releasor-organizers" of responszes,
channel capacitance, and “perceptual reinforcement,”

are perhaps most relevant t¢ the subject of this bibli-

ography. Carpenter may have been the flirst to intro-
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duce the term, "lconicity," into the discussion of

audiovisual reseawch. The sign similazity hypo-

thesls was that, "Films whosgse signals, signs, and

symbols have high degrees of similarity ("iconieity")
- o the objects and situations they represent will be
more effective Tor mest ingbhructHional purposes than
films whose signals, signs, and symbels have low
degrees of "iconiclty."” This suggests an approach

to the study of lconic signs reflecting the tradi-
ticnal audiovisual emphasis on realism, and also
consistent with later e¢fforts to cast the role of
pictorial signs in terms of the &-R paradlgm, Bug

1t should be noted that other hypotheses in the

Same discussion emphasize the perscnal 1ife history
of the viewer, personal needs, and other factors that
give rise to varlant responses in She presence of a

congtant stimslus-event. Also interesting 18 the

dlscussion of channel capaclsy and She related ex-
perimental werk dealing with the effect of varyling
the level of verbal commentary in a film--as fore-
shadowlng some of the more wrecent werk of Rober: M.

W. Travers.

Carroll,>J-hn B. Language and Thought. Englewood

Cliffs, New Jersey: Prentice-Hall, 1964,

Deals with the nature, structure, and functions of

language and its relations to cognition and thinking.
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Chapter III, cealing with the learning of language,

and Chapters VI and VII, dealing with cognitive be-
havior and concepts, have implications for a theory
of 1conic signs. A section on the role of language
in cognitive development (Chapter VII) suggests im-
portant questions regarding the related functions

of perceptual experience and lconie signs.

Cobin, Martin T. and Charles J. MeIntyre. "The De-
velopment and Application of a New Method to Test

the Relative Effectiveness of Specific Visual Pro-
duction Techniques for Instructional Television.”

(NDEA Title VII Project no. 448) Washington D. C.:
U. S. Office of Education, 1961.

The experimental arrangement Invelved a closed-
circult televislion system with “wo cameras, the out-
put of which could be fed to sll receivers on the
circult, or divided between sets of receivers so
that some viewers would See one plebure and some
another, at the same tlme. The subjects were 310
students taking a course in oral interpretation at
the University of Illinois. The students were split
into two viewing groups by random assignment and ex-
posed o contrasting video treatments and production
technlques in order ¢to measure the effects of some

24 variables. The statistlcal analysis (by T tests,

Chl-Square and analysis of variance) revealed signi-
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Ficant differenceg In learning and attitude response
with respect t0 some of the variables, notably in
8ix oub of nine "pure test comparisons” where the
variables were not linked with the Ilnstructional
outcomes sought in the couise. Some of Ghe statisti-
cal differences dilsappeared uwhen the variable under
scrutiny functioned in the context of a regular in-
structional presentation--an effect uwhich the investi-
gators thought migh% be a functicn of the instrueticnal
testing procedures used,

{Comment: Thiz is another exampls of the empiri-
cal approach to the developmant of visval presentatlons.
The authors express the hope that such empirical
methods nmight generate "data-based thecry” but ne

attempt was made to develop theory hers.)

Cobun, Ted Charles, "The Relatlve Effectiveness of
Three lLevels ¢f Plctorial Presentation of Biologleal
Subjeet Matter on the Associative Learning of Nomen-
clature by Sixth Grade Studenig.” Doctoral disser-
tatlion, Scheoel of Education, Indiana Unlverslisy,

Blcomington; 1961. Typed.

Sixth-grade students wers tested for the associ-
ative learning of biological fterms naming the various
anatomical structures 4f a fish following eaposure %o

three plctorial methods for presenting the informatlon.

The comparison involved photographs, perspective draw-

e - B S

e o

JRURPNUSIRY” S

o i




20.

65
ings, and outline diagrams, each chosen to represent
different levels on an abstract-concrebe continuum,
The terms to be learned werse introduced as verbal
labels on the plectorial presentation. The level of
pletorial presentation had no significant effect on
the total post-test scores, or retention test ad-
ministered three weeks after the 1Initial presentatlon.
However, 1t was found that the mode of pletorlal pres-
entation produced significant effects in interaction
with the type of material shown. On posti-tests glven.
Immediately after the teaching presentation students

recalled more terms relating tc the external anatomy

and excised foed processing system when these were

shoun by outline diagram. On the other hand, photo-
graphlic presentation rasulted in slgnificanily better
scores relating to the "internals" of the specimen.
These diffsrences dropped below The level of signifi-
cance on the retenticn test adminlstered three weeks -

after the initlal presentation of materials.

Conant, James B. "The Changlng Scientific Scene, 1900-
1950." The Limits of Language (Walker Gibson, editor)

New York: Hill and Wang, 1962.

Conant challenges the analogy f{requently drauwn
between the scientlist and the map-maker. Contemporary

science is not a2 process of discovery which reveals

the outlines of the universe a 1little at a time.
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Sclentific thecry 1s not a description of reallty bub
rather a policy for experimentation. The function of
theory is not ©to tell us what the unilverss “really
is," but rather to "suggest, stimulate, and direcst
experiment.” The primary measure of the value of

aclentific theory ig fruitfulness, net some presumed

and final correspondence with realliy.

Culbertson, Hugh M. and Richard D. Powers. "A Study

of Graph Comprehension Difficultiles.” AV Communication

Review T:97-110; Spring, 1959.

-

Three hundraed fifty college and high zchool students

were glven tests o measure thelr compr shension of in-

Toermation praesented by various graphs. Test scores
were used e identlfy elemenis of graph design that
produced the best results. Aptiitude scores for college
students‘and 1@ scores for high scheol students ware
found to bhe poSi@ively correlated with graph reading

ability in general.

Curl, David H. "An Exploratory Study of a Self-In-
ghructional Method for Teaching Eauipment Operation,”
Dissertation Abstracts 22:815; (Abstraect: EJ.D.
dissertation, Indiana University, 1961).

This study lnvolved an attempt o measure the
relative effect of verbal as opposed to pletorial cues

in learning to operate equipment, using a self-instruc-
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tionalimethod. Task performance did not¢ vary signl-

flcantly with the type of cue used. Also, other factors
such as English comprehension, previous task experilence
or apfltude scores were not good predictors of hLask

periormancea,

Davidon, Robert S. "Learning in an ObjJect-Grouping
Experiment.” Perceptual and Motor Skills 6:241.244;
1956,

Two groups of college students were asked to group
a common 3e¢% of objects Iinto as many groups as possible.
One group saw the objects depicted as pictures; the
other worked from corresponding names. The students
who grouped with names had fewsy groups, bub the groups
contalned more objects. When the experiment was ve-
peated after an interval of a week, all students formed

more groups In the second session.

‘Davidon, Robert S. and Nicholas Longo. "Concepbtual

Development Reflected in Age Differences in Associations

to Names and Pictures of Objects," Journal of Genetic

Psychology 96:85-92; March, 1060,

Thls artlcle describes an experiment based upon the
assumptlon that free assoclation may be used to elicit
responses that throw light upon certaln aspects of con-
ceptual development as related to age. Three groups of

students at elementary, secondary and college levels,
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equated Tor IQ and sccio-egconomic status, were exposed
to a series of words and pictures of common ocblects,
Responses were analyzed with ragpect To rate and heter-
ogenelty of asscclation. Older students reacted more
quickly. Also, 1% was found thag pletures elieited
somewhat faster associations than words, especlally
with the younger studenis. Contrary to the authors!
expectatiocns, the heterogeneity of associstions was
as great for words as for pictures, and the variety
of responses {to elther pletures or words) did notb
increase with age. Associations Dbased upon contigulty
were most common for the college sbudents, whereas

the youngest students tended %o make responses bhased

| upon the function of the named ar pictured object.

De La Mare, Gwynneth and J. Walker, "The Visibility of

Direction Indicators.” Ergonomies 5:573-579; 1962,

This study is unusual in that it deals with
direction indicators, a class of 3lgns included in
the more general category that Charles P91rée called,
"indices." Using college students as subjects, an
attempt was made tec compare the vigibility distances
of arrow-shaped indicators of varying design. It was
found that a simple 3héfted.arrow is more leglble than
other kinds of indicators, and that, in general, the
arrow's design is an important determinant of visi-

bllity.
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26, Dewey, John. How We Think. New York: D. C. Heath

and Co., 1933.

This well known book, written primarily for

teachers, contains a number of pas3ages on the place
that observatlon and concrete sensory experlence play
in reflective thought. Dewey was critical of what

he considered to be an over-emphasls on object lessons
and sense tralning when these were not used ¢o lllumi-
nate mental operations or creats new meanings., On the
other hand, hils entire treatment of the subject pro-
vides constant reminders that thought 1s about, and 1is

ultimately grounded or tested in, a world of concrete .

things and obJects. An exaggerated emphasls upon the
mechanical mastery of verbal symbols is an educatlional
gvil. Its polar opposite 1a observation for the sake

of observation, or i1solated "sense-training,"” wilthout

regard to a context of purposeful ingulrg.

27. Dewey, John. Loglc: The Theory of Inquiry. New York:

Henry Holt andé Co., 1938.

Dewey viewed loglc as a progresslve disclipline,
not capable of final formulation. Its subject matter
is determined by the operatlions of lnqulry which are
of two sorts: those performed on exlistential materlal,

and those performed with and upon sywbols. The symbols

in the latter case stand for possible final exlstentlal

i conditions--or serve as a pre-condition for further
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for the purpose of this experiment 1s the positlion
of responges on a concrete~to-ahstract scale. Three
hypotheses were tested, each representlng a different
strategy: (1) As the number of attributes of a single
plcture are reduced, the responses tend to become
more abstract, (2) When a pair of objects 1s showun,
the responses tend to become more abstract as the
number of attributes common to both member3 of the
pailr is reduced, (3) The class of verbal response to
a palr of plctured objects will be positlively related
to the object category, 1ltselfl; to its za2bstract geo-
metrlical form; or to number; depending upcn which set
of relevant attributes has been made most "available."
Slildes were prepared according to the specifications
of the three strategles, and these were shown to
subjects who were asked %o make f{ree naming responses,
and also to reglster fixed alternative responses in
a maltiple-cholece format toc each pleture. Statistical
analysis of the resulis resulted in conflrmation bf all

three hypotheses at high levels of confidence.

Fonsecd, Luiz and Bryant Kearl. "Comprehénsion of
Pictorial Symbols: an Experiment in Rural Brazil."
Bulletin 30 (Madison, Wisconsin: University of Wis-
consin, College of Agriculture, April, 1960),

A major hypothesis of this study was that the
capacity to interpret pictorial symbols is a function
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of learning. It was found that young, illiterate
subjects, or theose with limifed schooling were signi-
flcantly inferior to older, better educaibed subJjects
in Interpretlng pictorlal symbols. Comprehension of
pictures was reduced by excessive or insufficient
detall, unfamiliar subject matter, use of single
picture 10 show a process vequiring several steps,

and by fanclful treatment.

Gaeth, John H. "Verbal and Nonverbal Learning in
Children, Includlig those with Hearing Losses."
(Cooperative Res:zrch Project no. 100L) Washington

D. C.: U. S, Ofvice of Education, 1963.

In a series of experiments subjects were ex-
posed to a various kind of stimull used in a paired-
asséciate learning task., The stimuli included
various combinatlons of verbal, non-verbal, meaning-
ful and non-meaningful materials, presented singly
and also in bi-modal or "avdio-visual" combinations.
It should be ncted that the non-verbal stimull were
non-iconie, and that "audic-visual,® here, means
simply a bi-sensory combination of visual and audi-
tory stimul.. In general, the study found that

"meanlngfulness" facilitated learning most and that
other variables were not significant, including the
comblned "audio-visual" presentation versus one which

involved only one sensory mecde.
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This study 13 a good example of the case where

semantic diffilcultles arlse through a perfectly
legitimate but unfortunate use of the terms "non-
verbal" and "audio-visual." The fact that the non-
verbal materlals used were exclusively non-iconic
and "meaningless"” has to be emphasized. Also, that
the bi-modal or "audio-visual" presentations were
elther tantologous or combined "message" elements

in a mechanical and meaningless way needs to be
emphaslzed. Not that the findings of the study are
unimportant. They are most interesting, and all the

more so where they are negative.

Gamble, Rondal Ross. "An Experimental Study Using

Semi-Concrete and Abstract Materials in a Paired- .
Associatlon lLearning Task." Dissertation Abstracts

24:1072-1073; (Abstract: Ph.D. dissertation, University

of Oklahoma, 1963).

This study was cenducted 40 determine the compara-
tlve effect of two types of material on the learning
rates of bright, normal and retarded high school
students In a palred-assoclate learning task. One set
of 1tems (semi-concrete) consisted of outline drawings
of common objects, but these were paired so as to avoid
coupling commeonly assoclated objects. The other set
of items (abstract) consisted of meaningless lines of

different configurations. Analysis of the results
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revealed that bright studenis learned both types of

materials more rapidly and accurately than did normal
or retarded students, but the type of material u

produced no statistically gignllicant differences in
learning rates for any of the categeries of students

represented Iin the study.

Garner, W. R. "To Pgrceive is %o Know." American

Paychologist 21:11-19; January, 1966.

Describes experiments from which the author draws
the inferences: (&) perception is a cognitive PrOCESS -
-t0 percelve is to know, (b) the factors known in per-
ception are the propertles of sets of astlmuli, {e) the
percelver actively selects the structure o which he
will attend and react. On occ asion, he may even pro-
vide the structure,

"To perceive 18 o know the nature of s stimilus,
the naiturs of the alternatives, to know the struchure
and organization of sets of stimuli--of which the
stimulus perceived is a mewber of a sub-set."” "The
subject actively participates in the perceptual nro-
cess by forming sets and sub-sets of 8timull, and his
perception of the indlvidual stimulus is really per-

ception of the properties of these sets,"

Gatzy, John Thomas, The Relationgﬁip of Visual-Audi

Lory Percepﬁicn G0 Grade Placement of Sound Moition
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Plcture Films, Ed. D. dilssertation, Rutgers University,
19l6,

Among other findings, thls study revealed that
older junlor high school students see and comprehend
more of the film content of sound metion picture films
in science than do younger ones. Also the galns ob-
tained on repeated showings tended to be greatest in

the hlghest grade {10). While not surprising, these

. results are useful in that they suggest that perceptual

discrimlnation abilities, as well as lingual ability,

vary percepftlbly with age, even within & short 3pan,

Gerbner, George. "Toward A General Model of Communi-

cation.” AV Commurication Review 4:171-99; Summer, 1956.

This compact, bub comprehensive, discussion of
communication theory is eof interest, heve, primarily
because of the expiicit attention glven to perception
as a factor in the communlcation process: also beeause
the dilscussion of perception makes reference to other
attempts to relate perception theory to audiovisual

communication.

Gibson, James J. "A Theory of Pictorlal Perception.”

AV Communication Review 2:3-23; Winter, 1954,

Pictures are defined as "surrogates" by which

pervceptlons can be mediated when %he origlnal object or

scene 1ls not present to the perceiver. Surrogates may




g be conventiocnal. as in the case of verbal symbols, or

replicative, as in the case of pictures. Since repli-

b cative surrogates ave essentially substitubes fowr 3
* primary expevrience, fidelity 1z a mabtber of primary
conesrn. ‘This is defined in bterms of exact geonetrl-
cal properties of the sheaf of 1light rayw raflected
. by the plcture tc a given point, and the correspondeancs,
A point by polnt, o & Cresi-3 cebion of a2 simlisr shealfl
‘ of light rays from the original object. In The case
of a three-dimensional model, CGibson resorts to a
.}f somewhat ®impler definltion of Iidellty in Germs of
‘ direct geometrical corraspondence of the object, 16~
It self, to the original., Gibson deals with the 1limi-
'] sations of fidelity in pictures and cites a number of
‘!i areas for needed research, including the problem of
ag' the "unique viewpolint" of the pleture and the effects
| - of deviatlons from this viewpoint upon maediated per-
f' cepilons. Passing attentlon 1s given to the dif "ev
s
. ent functions of conventicnal and replicabive surrogates,
" .
) -- as well as "mixed" surrogates which strive for some
) -t compromise besiween the fidelity of realistle pletures
. and the univeecality of convantional gsurrogates~~the
: ?é one advantage always galned at some expense to the
.

other.

B
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36. Gropper, Gecorge L. 4 Behavioral inalysis of the Rule

of Visuals in Instruction. Pittshurgh, Pennsylvania:

S

Metropolitan Plttsburgh Educational Television Statlon
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'verbal visual materlals be used to promote the acqul-

7T

and She American Institute for Research, 1963.

This analysis, based in part upen the resulss
of experimentation conducted by the author in Pitts-

burgh schools, deals with the problem, "How can non-

sition, retentlon, and transisr 6f the responses uwe
define as knowledge?" Using an objective, stimulus-
response language, the author isg Inclined to deal with
viguals and alternative verbal stimull on a rather im-
partial basis on the grounds that thelr relasive effec-
tiveness under varying conditions of Instruction is =z
question %0 be settled empiricalily, at least at this
stage of the game. The worth of a visual or any other
presentation 1ls determined by requlring the student

to make a response ferbal, visuval or motor), and then

evaluating the tanglble, recorded evidence.

The author does, however, provide some theoretical
framework. He cites two baslc functiong of visuals:
visuals as cues and relnforcers, and visuals as ex-
amples. He alaﬁ makes a distinction between "eriterion"

and "intermediary" visuals. Criterion visuals are those

that are used to)bring particular responses under their
conftrol, whereas intermediary visuals are used to cue
responses so that control over these responses can be
passed to other (usually verbal) stimuli. Other promi-
nant mat¥ers In the theoretlcal discussion include the

problem of transfer from one mode of presentation to
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amounts by subjects of lower lntelligence. This
effect was interpreted as an 1hdication of wandering
gaze. The authors expressed the view that "blooming;"
when better understood might be useful as a posslble
index of attention., The Interesting results of thils
study seem to indicate that similar technlques could
be applied fruitfully to further studies of television
viewing as well as motion plctures and other types of

visual presentatlon.

38, Hall, Edward T. The Silent Language. Greenwich, Conn.:

Fawcett Publications, 1963. (copyright 1959.)

Welting from an anthropologéal point of view,
Hall documents many of the ways by whlch human behavlor

18 communicative, other than ordinary speech, Culture
is defined as communicatlion broadly conceived. The
"vocabulary' of culture 1s described in terms of a
series of ten "primary message systems” whlch are

rooted in blological actlivities widely shared wilth

other advanced 1living forms. The taclt, culturally
determined, "language" which expresses ltself in various
"srimary message systems” 1s manifested at various
levels, ané not only sets limlts to the behavior of

the individual, but also shapes his view of the world
and the behavior of other persons, Whlle this book
does not deal witn analoglcal signs in the limited

perview of pictorial communication, 1t does emphasize
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the degree to which meanings ars conveyed by sxbra-
lingual means and the pervasive force of the behavioral

context within which formal llngual expression occurs.

30. Harrlson, Randall, "Wonverbal Communication: Ex-
plorations into Time, Space, Achion and Object,”

Dimensions of Communications. (J. Campbell and

H. Hepler, editors) San Francisco: The Wadsworth

Publishing Co., 1964,

Deals with some of the waysg in whlch nonverbal

cues affect communlcation, sometimes at a low level

of awareness. After consldering the problem of
coding ﬁonverbal messages, Harrison considers non-
verbal elements involved in {the selection, compre-
hension, acceptance, recall and use of communicated
information. Temporal and spatlial factors are dls-
cussed with regard to sthe achlievement cof

communication geals. Some differences between analogilc

and digital coding are described.

40, Harrison, Randall Paul. "Pictic Analysis: Toward

| - a Vbcabulagy and Syntax for the Plctorial Code: With

Research on Facial Communicaticn." Michigan State

University, 1964. Dostor's Thesis, Mimeographed.

This study of pictprial comnunication is focused
upon facial expressions and the effects Chey produce 1n

the communication process. It reflects a broad interest
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in the development of a plectorial code by which ana-~
logic messages or factors in communication could he

analyzed. Such analysis, appliesd to pilctures under

the suggested name of "pletics' would correspond to
linguistics as applied to the study of language, or
to "kinesics" as applied to gestural language. The
research involved the use of schematic faces ("picto-
morphs") constructed from all possible combinations
of flve eyebrow Gtypes, four eye and three mouth types.
These combinations resulted in 60 faces each of which

was played against a selection of approprlate and non-

appropriate adjectives. It was found that some faces
and scme elements of the schematlc faclal expressions

produced reliable responses., In ofther words, Harrison

— .

found a "voeabulary of facial cues which have predict-
able meanings for the viewer."

By factor analysis, Harrison found that "we can
talk economically about the 60 faces iIn terms of four
factors: happiness, worry, anger, and bafedb&; or

low arcusal." A similar analysis of the 70 adjectlves

available to the viewers for interaction with the faces
underlined four factors: approval or accepitance, soclal-
potency, interest, and demographic. He proposed that
these fihdings may suggest avenues for fufther analysis

J and exploraﬁion of the communlcatlon process.

41, Hartman, Frank. "Single and Multlple Channel Communl.

cation: A Review of Research and a Proposed Model." !

©

4 ERIC

Aruitoxt provided by Eic:
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AV Communication Review 9:235-262; November-December,

1661.

This comprehensive vreview of The research on
single and multiple channel communication is combined
with discuseion of a proposed theoretlcal model. The
raview deals with Hhree "channels”™ which are basle
to all current mass medias The plctorial, the audi-
tory verbal and print--gnd thelr varlous combinatvlons,
The relative scarvclity, as well as cerbtaln limitations,
of studies dealing with the pleiorlal channel, as such,
were consldered S0 preclude making comparlsons bebueen
the pictorial and other channels. However, Hartman
doee suggest that comparlsons of pictorlal-verbal
presentations with single channel presentations
strongly indicate advantage for the combination of
channels. Users of %this bibliography may ke partic~
ularly interested In the discusslion of a "stimulus
generalization model” which 18 related to the notlon
that,” Generalization bebtween two stimull is a functlon

of the number of cues which they possess in common. "

Heidbreder, Edna. "The Attainment cof Concepts: II

The Froblem." Journal of General Psychology 35:191-

223; October, 1046,

This paper is one of a serieas which cconsiders the

results of expériments conducted by the auther 1ln whlch

1% was found that subjects "attained" concepts of con-
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crete objects, spatial forms, and numbers in that
order. The experiments involved learning nonsense
names for plctures representing instances of the
three classes of concepts, and comparisons of the
relative number of trials required to attaln the
several concepts. The flndings are explained on
the basils of Heldbrelder®s hypothesis that the per-
ception of concrete objects is the dominant mode of
human cognitive reaction. See Heidbrelder, "Toward

a Dynamic Phychology of Cognition." (Next entree,)

Heldbreder, Edna, "Toward a Dynamlc Psychology of
Cognition." The Psychological Review 52:1-22; January,
1945

As a baslc hypothesis, Heldbreder proposed that
the typical and dominant cognitive response 1a the
perception of concrete objJect; all other cognitive
responses may be regarded as In some sense approxima-
tlons to, or medlfications of, #his form. The distinc-
tive cognltive response in human behavior involves the
attainment of concepts, and this is a modified form
of the perceptlion of obJects. The dominance of per-
ception of concrete obJects is attributed %o the
evolutionary state of the human species, as a highly
manlpulatlve organlsm. lthough conceptlon goes be-
yond the concrete aspect of experlence, there is

nothing in cognition which is not in perception. To
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verceive invariably involves a construct. No reactlchn
is purely pervceptual or purely conceptual; nor, for
that matter, merely cognitive. However, conception
lnvolves a radically different mede of organization,
including the use of symbols. Human behavior is such
that we %end %o cling to the perceptions of concrete
objects, and withdraw reluctantly to more abstracst ;
reactions,

There ls 2lso a tendency v return to some
concrete resalution of a cognitive problem even when
this is unnecesasary or undesgirable, as evidenced by
the gratuitous reiflication of abstract concepts in

theoretical coperatlons.

L4, Hickey, Albert E., William J. Laildlaw, Harvey A. Taub,

John M., Newton and Warven H. Telchner, "Requirements

Comeed  Wpmmd  Bowet  Deemd  eed  Wemmd el e Beeed Geemed Beeed

for Graphlc Teachlng Machines." (NDEA Title VII Pro-

Ject no. 899) Washington D. C.: U. S. Office of Edu-
cation, 1962,

Part I of this study involved a content analysis
of the use of graphic stimuli in high school textbocks
in algebra, biology and music. Stimuli were classified
in terms of 30 categories, and responses {called for)
were analyzed into 16 categories, thus producing a
grid of 480 cells in which each cell represented a

poasible stimulus-response combination. Using this,

i% was possible to tabulate data reveallng what kinds
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of stimuli (whether graphlc or not) were used to

elicit or prepare the respcnses called for In ex-
erciges at the ends of chapters. From this analysils
of sample pages the authors drew the conclusion that,
with the exception of music, 'graphles were used in
the sample textbooks not as primary communications,
but oniy as secondary elaborations of verbal and |
numeric stimuli and responses." (p. 19)

Part II reports the results of a series of ex-
periments to compare the effectiveness of the use of
"gpaphlic" and "symbolic" modes in teachlng Boolean
algebra. This subject matter was selected for the
study because the same content materlial could be
presented in two equivalent forms: clrcult dlagrams,
and the more convenilonal mathematical equations.
Neither form of presentation proved congistently sup-
erior to the other. There was positlive transfer when
students were switched from one mode to the other.
Also, performance was better when translating from
either graphlec or symbolic presentation to verbal
response, as opposed to translating from verbal pre-
sentation to graphlc or symbolic response.

The optical and mechanical requirements for
graphic teaching machines were reviewed in an appen-
dix to the report.

Although there 1s a degree of iconicity 1in the
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86
circuit diagrams of Boolean algebra, such dlagrams
represent a rather highly formalized type of graphic
symbol, which, in a sense, is closer %o the "pure”
arbltrary symbol than the realistic analogical sign.
Generalizations from this study should take this

cbservation into account.

Hilgard, Ernest R. "Learning Theory and Its Applica-
tions," New Teaching Aids (Wilbur Schramm, editor)

Stanford: The Institute for Communicatlon Research,

1960.

Although not dilrectly pertinent to the subject

of iconic signs, this discussion of the appllcation of

theory, and the need of a theory of application, is
most suggestive to anyone interested in instructional
research. Substantive findings suitable for appll-
cation are drawn from S-R theory, coghltive theory,
and personallty theory. Hilgard notes that applic-
able findings from cognitive theory are relatlvely
difficult to specify--an observation that alsoc seems
to apply to the area of lconic signs @s employed in
teaching) when viewed from a perspective other than

the S-R point of view.

Hoban, Charles P. Jr. Focus on ILearning: Motlon

Pictures in the Scheol. Washington D. C.: American

Council on Education, 1942,
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This well known publication is one of the

earlier works in the audlovisual fleld dealing
specifically with the functions cf pictures. Plc-
tures can be Used to show what something looks like,
how something works, or how something happens. The
motion plcture is unique in its capaclty to portray
action, and thus show how somethlng happens.

The question whether puplls learn more from
f1ilms than from books cannot be answered because 1t
18 not a valid questlon. Pictures have one role and
words another. Hoban also discusses the related
functlons of pictures and words in films. In an
interesting foreshadowling of Travers' experlmentalk
work, this book suggests that densltsy of information
in either the visual or sound track of a motion ple-
ture may result in competitlon, or ingerference of

one track with the ofther.

Hoban, Charles F. "The Usable Residue of Educational
Film Research," New Teaching Aids (Wilbur Schramm,

editor) Stanford: The Institute for Communlcation

Research, 1960.

With respect to the functlions of plctures and
language, Hoban polnts out that most fillm research
during the 1930's was "device-determined," and that

studies since then have shed very little 1lght on

the "differential and interacting roles of pictures
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. approach reality of experience. MNoreover, the reallity

88

and language in films."
Hoban, Charleg F., Charles F. Hchan J»., Samuel B.

Zisman. Visualizing %he Curriculum. New York:

The Dryden Press, Inc., 1937.

In thls early audlovisual pubdlicaitlion, the
authors described the educational fauls of "verbal-
ism" as "the use of words without appreciation of
the meaningful content of the wardé or of the mean-
ingful content of the context t&n which they are used."
(p. 3) They argued that if school instruction was %o
become more meaningful, visual aids should be used
60 enrich and vary the pupil's concrete experience.”
(p. 9) In an outline of general principles underlying
the use of visual aids, the authors proposed that the
value of visval aids depends upon thelr "degree of
reality” and the nature and extent of the pupil's
previous experience. {pp. 22-23) Visual aids are

effective in Instructlion %o the degree that they

depicted must be sublectively valld to the pupil.
However, the need for concrete instructicnal materials

varieg wlth the prevlious experience and maturity of

" the learner. "If varied experience has already devel-

oped wide and manifold differentiation and integration i
from the concrete through the intermediate levels of
experience to the meaningful use of words (verbalization),

further visual alds are unnecessary for the development




&
L

"

appii

Qi

a8

-
5% s
L

R
44

s,

<

Ve

30

0
3

.,S

A
kS

.
a-

.

{7 £an

-il‘;{a

-
*
ey

]

b
LOE

*

»

»

o
-

Fal
e
Y]

;
24

i\

<

A
3
td,

%

sychon]

".'3;:{

¢

™

3

F
-

ol

LA
< %4

o
:‘;\..s

SO

nha
w [

[ -, b o
varishles

tus

x

it

4

ef gul:

R n

&l

i

o+

org;

A

solid, "lawe of

L

LI TR
L {-"

o

-
P
g i i o

yiasusl

2

s
Cr ]
SR et

3
T

b
b
9

way
3w

H
G2

1

b
o B

e,
-

*
-
S

B2

s
@

!
-2

&
13

3
H
adn

s
0
d
3

:Eﬁ'w

'i 'P
3.8

.

g

Pawrgho
TAANYOIA T WS LW T oA BT

b

aL

s

™
L

et

h ]

Th

&qu

a
"
o~

G

2 g oF
W odeit

e 3
G

That

G
»;

%4

&
e

axli

L4 containg,

Grmation

i

oF

ity

*

1

quan

o

7

5

-
4
e

o

he

T

L4 *
LRLLON,

-

e Lom 3 "
VLT

L9
vl

o

it

ut
o

X
YRS

i

£

b

Pras
h

clusters of

3

hy]

el
&
X

e e
n ‘vl'ea

slg

a3
A4

L conainhod

1.

ateyr

[

MLus

e hin

[

peatedly, for specific in-

el

GUE

Aumber of d

£n

hH

&l

Al

LW RS

Q

Aruitoxt provided by Eic:

E




51.

o0
1llumination, until she had "learned" and reported
the number of dots, in each case. The data analysls
indicated that as the material to be "learned' in-
creased there was a linear increase in the log of the
number of presentatlions required. More exXposures veres
also required as the intenslty of stimulatien was de-

creased.

Karwoski, T. F., F. W. Granmlich, and P. Arrott. "Psy-
chological Studies in Semantlics: I. Free Assoclatlon

Reactions to Words, Drawings, and Objects.” The

Journal of Soclal Psychology 20:233-247; November,
1044,

Thls free assoclation experiment was desiligned to
explore dlfferences In reactlons to common objects,
drawings {(of the same objects), and words naming the

objJects. Analyses were made %o determine the over-

all distribution of responses at the verbal, pictorial
and object levels, and also the distribution of re-

sponses in terms of a logical classification. In

vgeneral, the order of distribution of responses In

terms of loglcal type were the same for all three
levels of stimull. A consplcuous finding was that
objects and pictures tend to call for "operational”
responses related to the functlon or use of the ob-
Ject, whereas words call forth more responses having

to do with related obJjects--also more phrase-com-




plefion and "clang" responses. Reaction~time o

- words was somewhat shorter than to objects and

pictures.

52. Kefkowith, BEdwin F. "The Validity of Pictorial Tests
and Their Interaction with Audlo-Visual Teaching
Methods." (Technical Report, SDC 269-7-49) Instruc-
tional Film Reseawch Reporis, v. 2 SDC 269-.7-61,

Port Washington, N, ¥.: U. S, Naval Tralning Device.
Canter, 1956.

A study of the interaction of teaching and testing
methods. Two teaching methods were used in the instrue-

tlon of vecrulls in the funchtion and nomenclature of

equipment: blacik and whibte photographs and outline
drawlings. The diifference was In fthelr degree of lconi-
city of simllarity to the actual equipment. Three test-

Ing methods were ussd: ldentification by means of the

actual equipment, by black and white phetographs or by
outline drawlings. Combinations of the %Heaching and
feating methods were compared. Test scores were in-
fluenced by the degrze of leonlcity bebuscen testing

and teaching pistorial stimuli. Testing methods were
most valld when picbtorial stimull were most like those

used In teaching.

53. Kendler, Howard H. "Stimulus Response Psychology and

Audiovisual Education.” AV Communication Review 9:33~

b41; September, 1961,
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This 18 essentially a statement of the meaning
and value of the S-R paradigm as a model of behavior
for the study of problems in audlovisual instruction,
Noting the trend btoward simplicity in experimentsal
design, and the highlighting of the influence of
basic variables in the study of learnling, Kendler
suggests that audiovisual experimentatlion should
follow similar lines-~-that the problem of the audlo-
visual educator is essentially one of arrangling op-
timum condtions for the formation of asscciatlions

betuween stimull and responses. .

Kersh, Bert Y. "Classroom Simulation: A New Dimen-~
sion in Teacher Education." (NDEA Title VII Project
no. 886; U. 8. Office of Education) Monmouth, Oregon:
Oregon State System of Higher Educatlon, 1963.

Pour experimental groups of practlce teachers
wers exposed to an instructlonal procedure involving
the use of a classroom simulator which presented
various btypes of problems cr sltuations that occur,
typically, in teachling. The students were allowed
to respond to each situation and then witness a simu-
lated reenactment of the stﬁdent behavior that would
presumably result from his instructional declsion,
in each case. Testing, alsc conducted in the simu-
lated classroom, revealed that the tralning procedure

successfully taught the students a number of criterion
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skills and principles for whlch the slmulated inci-
dents had been constructéd as test cases. Analysis
of results attributed to the mode of simulatlon
indicated that the smaller, less realistlc projech-
tions of classrcom scenes were more effective than -
1ife-sizé sound motion pictures. Also, 1t was found |
that learning occurred more qulckly during practice

trials from stlll projection than from motion plctures.

Ketcham, Carl H. and Robert W. Heath. "Tsaching Effecs
tiveness of Sound With Pictures That Do Not Embody the
Material Being Taught." AV Communication Review 10:
89-93; March-April, 1962,

In this study four groups of graduate students were
taught by four different methods: sound only, sound
with relevant pictures, sound with irrelevant plctures,
sound with irrelevant pictures and sound with abstract
geometric forms. Analysis of post-%&st scores revealed
that sound with relevaht plebures was the most effec~
tive method, followed by sound only--whereas sound with
irrelevant pictures produced Thie pooreat results. The
study 1s of interest because it leads into a relatively
unexplored area: what is the effect of visual images

linked to audltory instructlon by assoclation only?

Knowlton, James Q. A Soclo-and Psycho-Linguistic Theory

of Pictorial Communication. Divislon of Educatlonal

Media and Audio-Visual Center, Indiana Unlversity,




ol
Bloomington, Indlana: 1964,

Knowlton finds that research in the area of
pictorial communication has not produced satisfaccory
results because many "audiovisual" studles have failed
to glve proper attentlon to the distinction between

medla and message, or have not dealt expllicltly with

message characteristles~-alsc because of erroneous
assmumptions about the relatlionships betwesen <ictorlal
and verbal symbols., A partleularly imporiant problen,
in his view, is that students of pilctorial symbols ﬁ
have generally failed to understand that plctorials
are "post-linguistic symbols," 1.e., that theilr
function of signification of a pictorlial symbol de-
pends upon whether the Intended concept has already
been attalned by the interpreter--thils primarlly a
lingulstic accomplilshment. Knowlton outlines a
metalanguage for dlscussing the features and relative
values of lingual and iconle signs. The referents

of signs are categorles, or concepis. Recent studles

by Bruner and others are cited to show the correlation

that exlsts betueen categorizing or conceptual develop-
ment and lingual behavior In children. Evidence is
clted %o show that lconlc representation does not
necessarily favor logical thinking, may even interfere
with 1t in some cases. Knowlton suggests that only in

special sorts of situations should a plcture be re-

garded as having as 1ts primary function that of an
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iconiec sign, or as a substitute for words "in any
way at all." Pictures can help primarily in the
teaching of words, and thus conbribube indirectly to
the concepivual development of lsarners.

On the other hand, language has 168 disﬁinct
limi&stions. Pletures are uniquely sulted to deal
with aspects of the world not encoded in language,

and also play an important rele in Inventive behavior.

57. Kopsteln, Felix F, and Sol M., Roshal, "Verbal learning
Efficlency as Inlluenced by the Manipulation of Repre-
aentatioﬁal Response Procesgses: Pletowrlial-Verbal and
Temporal Contigulty Factors.” (Chapter 20 in Student

Response in Programmed Learning, edited by A. A, Lums-

daine ) Washington, D.C.: National Academy of Sclences

National Reseawrch Council, 1961.

Among other factors consildered in this study, a
comparison was made between pictorial and verbal stimi-
11 in teaching Ruszslian words to Aly Force baslc traineses.
Significantly higher scores were reglstered by groups

trained with pictorial stimulil.

58. ILanger, Susanne K. Philcsophy in a New Key. New Yorl:

The New American Library of Vorld Literature (Published
as a Mentor Book by arrangement wilth Harvard Unlversity

Press), 1942, 1955.

Langer proposes the ldea that the Carteslan age of




mental and natural philosophy 18 drawing to a ¢losSg=-
that the current interest in the philosophlcal study
of symbolg marks the rise of a new generatlve ldea,

a new insellectual epoch. The emplrical scientlflc
method, following Phe highly guccessful path of modern
physics, has been emulated by the "mental® sciences,
but not with comparable results. Langer suggests that

the physicisitta scheme may actually be blocking progress

in the study of humanistic problems. On the other hand,
a recent preocccupation wlth symbols has come 1lnto fashion

in logic (symbolic logle) and in psychiatry. In the

fundamental notion of symbollzation we may have the key-
note of all humanistic problems, a new seneratlve ldea
. _to free Lthe deadlocked paradoxes of mind and body,

. reason and impulse, autonomy and lawe-.”

Langexr sug-
T gests this new method "..will overcome the checkmated

argunments of an earller age by discarding thelr very

| %; 1diom and shaping thelr eguivalents in more significant
phrase." (p. 19)
— Symbolism 1s the recognlzed key to the mental life

that is human. DMan, unllke ofther animals, uses slgns

not enly to indicate things, but to represent them. How-
ever, the evolutlion cf language does not bear out a con-
ventlonal genebic explanation. Human language 1s something
. more than merely the elaboratlon or development of more
primitive animal behavior. Rather 1t reflects a basic

need that is qualitatively unique $o human behavior, and
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which resulis in a constant process of ldealization
not primarily practical or utlliltarian in nature.
It is this process of symbolizatlon which glves rise
to language, ritual, myth, art--the whole world of
symbolic forms.

Symbolic forms awve of two major categorles:
discursive and presentational. Langer argues that
the field of semantlecs embraces both categorizs.
Language arises out of more primitive forms of be-
havior--dreanm, ritval, superstitious fancy--and de-

velopes gradually from the common parent stock of

poth verbal and non-verbal formulation: +the hasic

act of symbolic btransformation. Bare, denotatlve
language is the instrument of exact reason--this 1is
its great strength. But language, in a literal
capacity 1s a "stiff and conventlonal®™ medlum, poorly
adapted %o the expression of genulnely new ldeas,

"which usually have to break in upon the mind Yhrough

some great and bewildering metaphor.” ILanguage

allous us to analyze experlence already presented Through
some formative mediunm, "some vehlcle of apprehension
and memory." But we must have ideas hefore we can make

literal analyses of them, "and really new ideas have

thelr own nodes of appearance in the unpredictable

{mw-—-«.‘
o i g

creative mind." Scilence rationalizes myth, but when
the ldeas of the old myth are totally explolited and

exhausted, there will be a new vislon, a new mythology.

PR %0 PRRATELE S
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For an e¢arlier and more comprehenslive phllosophlc

discussion of the nature of signs and symbols, the

reader should consult the works of Ernst Cassirer.

Iumsdalne, A. A "Cue and Response Functions of

Pictures and Words." Chapter 10 in Learning From Films.

New Haven, Connecticut: Vale University Press, 1958.

In this study of slmple robs assoclaitlive cone-
nections, through palred assoclates, Lumsdaine found
that his subjects scored hest on pleture-word combin-
atlons, least well when the order was reversed to word-
picture. (Words and pictures were palred on a random
basis, wlthout semantic connections.) The findlings
were sStatistlcally rellable, and were consistent under
varying conditions. The thecretical assumpftlons included
the following: Close temporal contiguity 1s the prime
condition for formlng an assoclation between a stimulus
and a response, Pletures make better stimull for assocl-
ative learning because a person can look at a pilcture
and say a word at the same time, or at least with the
closest temporal contlguity--whereas one cannet say
two words at the same time. Uords make betiter response
items because they have greater {lexibllilisy of meaning
than plictures, hence offer a greater range of possible
connecting or mediating cues by whlch they can be assocl-

ated with a glven stimulus. A second advantage of words

as response ltems 18 that they have minlimun equlvocality
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in leading to the desired response. 'The naming of
a woerd is much less equivocal than the naming of an

object. "

Tumsdaine, Arthur A. and Mark A. May. "Mags Communicatlon

and Bducational Media," Annual Review of Psychology,

vol. 16. (Paul R. Farnsworth, edltor) Palo Alto, Calif.,
1965.

The introduction %o this survey of recent research
points cut the dlsadvantage that the field ls defined
in terms of presentation mode wather than { more funda.
mental bagis such as stimulus-response Lerms OF UGG T -
1lying psycholegical processss. However, the authors
note in media vesearch a dimlnution in over-all "gross
methods" comparisons, parbicularly in futlile atitempts
to assess the over-all value of media by comparisons

with "conventional" instruction, and a corresponding

increase in the proportion of studies which abtenpt

to manipulate speciflable variables.

MeConnell, Owen ILink. "Percepbual and Verbal Medlation

in the Concept Learning of Children.” Digsertatlon

Abstpacts 2l:1247-1248; (Abstract: Ph. D. dissertation,
Tulte University, 1903).

This study involved an attempt %o compare the

concept learning of younger and older children, with

regard to their use of perceptual cues and their pref-
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erences for perceptual versus verbal cues when the %tuo
gorts are in confllet. Both younger and older chlldren
responded "in a medlational manner' to arrangements of
perceptual cues, but younger chlldren were more sus-

ceptible to the interfering effect of emphasizing an

~irvrelevant dimension (of stimulus) than were the older

children. When relevant verbal cues were pltbted agalnst
irrelevant perceptual cues, the former dominated with

older children, the latter with younger children.

May, Mark A. and A, A. Lumsdalne., "Patterns of Words

and Pictures," Chapter 1l in Learning From Films. New

Haven, Connecticut: VYale Universilty Press, 1958,

This study invelved an analyslis of test ltems on
subject matter coverad by ftnstructional motion pictures

to determlne whlch parts of the £ilms had produced the

- best learning results. The study is cited here mainly

to direct attention tc the method, whlch, though 1t
seems %o have a very promising potentlal as an explora-
tory technique (to identify varilables which might merit

closer study), has not been widely used,

Melerhenry, Wesley C. (editor) "Learning Theory and AV
Utilization." AV Communication Review; September-
October, 1961.

This speclal issue of AV Communication Review

contains a collection of artlcles by well.known psycholo-
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glists dealing explileitly with learning theory as
applied to audiovisual instruection, and to experl-
mental investigation in this area. The matter of
primary interest, here, ls the discussion of research
methodology as applled to audiovisual instruction,

generally.

6. Melerhenry, Weslesy C. (editor) ™eeded Research in
the Introductlion and Use of Auvdiovisual Material: A

Spzcial Report."” AV Communicatlon Review 10:307-316;

Novembar-Decenber, 1962.

This report was preparved by 2 group of audovisual
gpecialists and research workers conversant with the
audiovisual field and 1ts research, held in Washington,
D. T. in May, 1961, with financial support from Teaching
Film Custodians, Inec. A list of problems or topies re-
quiring further experimental study and/or theoretical
developmental were ldentified undex the headings of
(a) learner and media characheristics, (b) extension
and verification of theoretical formulations, and (c) 4

equipment, facllities, and dissenmination. Of partilcu-

lar interest ln the conbtext of this bibliography is the
featuring of "media" as the typlcal experimental variable-
~the matter of primary experimental and theoretlical con-
cern, and the lack of mention of problems having to do
with message componenis., One tople does suggest a study
of sgmantics and related fields as applled to audievisuzl

research; and several listed items reflect an interes”

2
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in trying %o distingulsh between the audio and visual
parts of some media presentationa. Thus, although in
a limited way, this report does suggest the nsed of
making finer experimental and theoretical discriminations

than the medla, themselves.

Miller, George A., Eugene @alanter, and Karl H. Prlbram.

Plans and the Structure cof Eehavior. HNew York: Henry

Holt and Co., 1960.

This original and provecative volume proposes a

"eognitive" approach to the study of human behavier

based upon the ceoncept of a feedback loop (TOTE unit)
rather than the traditional reflex arc. The authors
argue that the concepts of stimulus and reaponse, as
used by many psychologists, require redefinition as
contemporaneous and correlative eventa. They acknoi-

ledge thelr debt to John Dewey, whose psychology

followed similar lines as early as 1896, but thelr

thesis takes on a modern aspsct through thelr discuaslon

of behavior as an information processing system which

can be simulated in at least some respects by the

operation of electronic computecs. Thelr theory re-

volves around the central concepts of the Image (not

unlike Kenneth E. Bouldings development of the same

idea) and Plans, which are like computer programs,

and are derived from the Image. Plans conslist of, and f

operate 28, TOTE unlts and are organized in hierarchi-
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cal systems. The aubhors feel that humen hehavior
can be described as the formation and ruming off
of plans.

This boolt does not deal ezplleitly wlih the
problem of percepbions as lavelved in nenwverbal com-
munication, but 1t contains some Inlteresting suggestlons
regarding the relationship of digltal and analogue P¥0-
cesses as involved in some hierarchical structures of
plans. The authors suggest that the development of a
akill may have an effect similar to providing a digital-
to-analogue converter at the ouiput of a diglital comput-
ing machine. They also suggest, but do not discuss,
the idea that the percepbtuzal mechanism may provide an

analogue-to-digital input for the higher mental processes.

Miller, Neal (editor). Graphic Communicatlon and the

Crisis in Bducation, {A spscial issue of AV Communl-

cation Review, Vol. 5, Ne. 3.) Washingbton, D.C.: Depart-
ment of Audio-Visual Instruetion, National Educabion

Association, 1957.

Phe gecond of the twe parts of this publlcatlon
deals with principles invelved in learning from motlon
pictures or other graphic instmictional materlals.
Starting with the cbservation that There is an apparent
need %to develop a better theoretlcal base for the

analysis of how pecple learn from pictures (and words ),

Miller proposes a formulatlon in terms of S-R learning

P
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theory, with focal regard to the factors of delve, cue,
responge and reward. A primary consideratlon with re-
gard to the function {and value) of the vealistic
pictorial cue has %c do with the princlple of stlimulusg-
generalization., A vesponse learned to one cue can be
ellcited by other similar cues: hence the pictorial
similarity of a cue to its referent has & distlncet means
ing in terms of learning theory. Responses learned
from a graphic cue may transfer to 1lts veferent, and
this effect may be facllitated to the extent that the

graphic cue is realistiec, or similar to lis referent.

However, this primary crientation is gualifled by the
observation thet some learning sibuations require

selectlve response %0 relevant cues or to the general

features of a class of objecis~-in gsuch cases, a cue
which has %oo much speeifilcity or "rveallsm" may inter-

fere with efficient learning of the deslred response.

67. Morris, Charles. Signs, language and Behavior. New

York: Prentice-Hall, 1046

This well-known book is Tfrequently cibed as a
source of the tevm; "{eonic sign," defined as a sign
that resenbles the thing it represenis. lMorris! dis-
cussion follcws the earller work of Charles Pelrce on
the subject of "iceons" and "indices," also cited in

this bibliography.
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Norberg, Kenneth. "Perception Resesrch and Audio-Visual

Education." AV Communicaiion Review 1:18-29; 1953.

This article suggested some implicatilons of the
transactional approach to the study of perception as
related to audiovisual education. Transactional theory
proposed that we learn not Jjust from perceptual stimull,
but from the actlona that test the assumptions whilch in

part conbtrol our perceptlons.

Norberg, Kenneth (edltor). Perception Theory and Audio-

Visual Education. (Special issue of AV Communication

Review, Vol. 10, No. 5) September-October, 1962.

This special issue of AV Communlcation Review
contains a collection of articles by psychologlists
on perception theory as velated, speciflcally, %o
audiovisual instruction. Included among ﬁhe.contri-
butors are Rudolph Arnheim, Julian Hochberg, Hans Toch

and Malcolm Maclean, and Franklin Fearlng.

Otto, Wayne and Gwenyth Britton, Sense-Impresgion Responses

to Verbal and Pictorial Stimull. Eugene, Oregon: Unl-

versity of Oregon and Portland Public Schools, Feb., 1064.
(Paper glven at the annual meeting of AERA, Feb., 1964,
Chicago, Illinoils).

Using plctorial and verbal representatlons of 35

conerete nouns as alternate stimuli, the experimenters
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found that students in grades 8-10 gave mors "sense-
Impression responses” to pictorial stimuli than to
verhal, when asked to glve free assoclations. The
pletorial stimull consisted of bhlack and white line
drawings. Responses wers Judged to be sensory when
they fell in any of the 40 Underwood and Richardson
categories. The Indicated finding was significant

at the .01l leve?l,

Pelrce, Charles Sanders. Collected Papers of Charles

Sanders Pelrce, Vol. II, Elements of Loglc. (Edited

by Charles Hartshorne and Paul Weiss) Cambridge:

Harvard Unlversity Press, 1932.

Thls work Is of interest. here, primarlly because
of Peirce's orlginal discussion of the various types of
signs-~--especlally icons and indices. Peirce, apparently,

was the flirst modern philosopher to define and discuss

leconic signs, as such. Although Peirce classified signs,
in various ways, into 10 {and later, into some 36) cate-
gories, he considered the three~fold division into icons,
Indices, and symbols to be the mest fundamental. His
nineteenth century discussion is stilll interesting and
suggestive to Investlgators and theoretlcian Who'are

concerned with the study of signs.

Plaget, Jean. Psaychology of Intelligence. Patterson,

New Jersey: Listlefield, Adams and Co., 1960.
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As in his other works, Plaget deals with the

various stages or levels of cognitive behavior--the
relationshlp between sensori-motor and conceptual
processes. At certaln stages of development, errors
in reasoning may result because perceptual data
preclipltate a pre-logical or incomplete intellectual
constructlon. In a sense, the chlld is incapable of
formal logical thinklng because his thought is bound
to a sensorl-motor framework. Still the formal oper-~
atlons of the mature intellect "could not have any

. mental meaning, were 1t not for the concrete opera-
tions that both pave the way for it and provide the
content, "

In a critique of "thought psychology" Piaget

denies that the image is a constituent element of
thought. Thought 1z an act --not, presumably, a

mere succession of mental images.” Images accompany

thought and serve as symbols for 1%, but they do not
constitute the intelligent act of judgment.™

73. Ratliff, Floyd. "Inhibitory Interaction and the

Detection and Enhancement of Contours," Sensory

Communication. {Contributions to the Symposium on

Principles of Sensory Communlcation, Massachusetts
Institute of Technology, 1959. Edited by W. A,

Rosenblith) New York: M.I.T. Press and John Wiley
and Sons, 1961.

’ .. - -
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The discharge of inhibitory interaction amcng
neural elements on their patierns of actlvity as
astudied in the eye of the Limulus (horseshoe crab).
"The discharge of impﬁlses in any one ophtic nerve
fiber depends not only upon the stlmulus to the
specific receptor unlt from which that fliber arises
but alzo upon the spatial and temporal distribution
of the stimulation of the entire population of inter-
acting elements. These interactions accentuate con-
trast a% sharp spatlal and temporal gradlents and
disconbtinuities in the rebinal image: horders and‘
contours become 'crisp' in their neural representatlon.
Thus, the pattern of optlc.nerve activity that results
is by no means a dirvect copy of the pattern of stimu-
iation on the receptor mosailce; certaln information of
specific significance Lo the organlsm is accentuated

at the expense of less significant information.”

Read, Herbert. Icon and Idea. New York: Schocken

Books, 1965.

The theme of this collection of lectures, delivered
at Harvard University. is suggested by the sub-title:
"the Function of Art in the Development of Human Cone
sciousness.”" In a variety of ways, Read develops the r
thesis that "what has not first been creaﬁed by the
artist is unthinkable by the philosopher." Art is

not just a way of expressing ideas or embellishing
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reality. The artist has the practical function of
actually creating reality through images. "Before
the word was the image, and the flrst recorded attempt
of man to define the real are pictorial attempts--"
In modern culture, a cleavage exists beltween our
"mechanical and materialistic" civilization and

aesthetic values. But art contlnues %o be a vital

activity which serves to bring Ilnarticulate perceptions
into consciousness, and thus creatively reneus the

stream of human consclousness.

Ruesch, Jurgen, and Weldon Kees. Nonverbal Communie

cation: Notes on the Visual Percepticon of Human Ree

lations. DBerkeley: Unlversity of Californlia Press,

1959.

Deals with the role of nonverbal signs and
symbols in human bhehavior, with emphasis upon the
"visual perception of human relations." Pictorial
signs, art forms, actions, expressive movements,
posture, appearance, and clothing are among the

varlous types of nonverbal "languages? which may be

useful for dellberate as well as non-intentional
communication. The zuthors express the view that ed-
ucatlional, occupational, and other spheres of be-
havior are geared to the verbal capacities of the

individual--that nonverbal sources of informatlion,

although constantly present, are largely lgnored and
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not given sufficient weight or smphssis in the
practice and study cf communication., The isclation
of any particular aspsct of communication isg likely
to be misleading. Hence, the realm of the nonverbal
raquires attentlon and lnvestigatlon to bring knou-
ledge and skills In this area abreast of verbal
communication, Photographle illustrations are

used to show many nonverbal weys in which people
reveal their Inter-personal relationships and sccial
roles; structure community actlvitiles; display per-

sonallty tralts; or give evidence of dilsease.

Saul, Bzra V. and Agnes M. Rockett. "The EFfect of
Selected Spatial Deslgn PFactors in Educational Dis-

plays on Learning and Retentlon." (NDEA Title VII

Project no. 694} wWashington, D. C.: U. S. Office of

Education, June 1964,

Thls study poses a problem that has received

relatively 1little attention: What is the effecsh

upon learnlng of varied spatizl arrangements of labels
in a visual display? In this experiment 1% was found

that the spaclal arrangement of labels, as the experl-

mental varlable, produced no sisgnificant differences

in learnling and retention when films and lecture were

used %o teach groups of high school students the ana-

tomical parts of the body.
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Smith, Karl U. "The Scilentifiec Principles of Text-

book Design and Illustration," AV Zommunication Re-

view 8:27-49; Winter, 1960.

Creative art in books assii s 4he reader by (1)
providing perceptual motivation, (2) perceptually re-
Inforclng what is read "so that situations, events, and
relationships described in words are made more mean--
inful and thus are better retained," and (3) by pro-
viding symbolical enhancement which "deepens the mean-
ing of the verbal material and thus serves to advance
the orgenizatlon of the verbal materials %o promote
creative thinking." Smlth argues that integrated
artlstic illustration of Lextbooks demands that the
book be written from the outset "around 1llustrations,"
and that communication between the author and the
artist requires non-verbal communication which is
accomplished through the use of preliminary drawings
prepared by the author. He allows that verbal memory
and comprehension are not increased "on a short-term
basis" by artistlc illustration but predicts that
thelr use will enhance "perceptual memory" of the
contents of a book. The same principles proffered
for the illustration of textbooks are described as

applicable tec other educational media.

Smith, Sidney L. and Donald W. Thomas. "Color Versus
Shape Coding in Information Displays." Journal of
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Applied Paychology UB:137-140; June, 1064,
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play of objects {(proguctad upon a sereen) the sulb-
Jectz in this sxperiment counted move rapldly and
more accuraltely when the countlng was basged on a
Five-value colopr code than whein 1t was based upon
gny of three shape codes. In other werds, the sub-
jects were able to discrimlnate nove readlly among
colors than among shepes. Shapes counting was some-
what fasber and/uor more aceurabe when cclor did not

vary on the dispnlsy, and vice wersa.

Smith, William Hickman. "Visual Anzlogy In Nonverbal

Communications.” Doctoral Dlgsertation, Scnocol of
BEducation, Indiana University, 1064, Mimsographed,

This doctoral study is concarned with the effect
of' pictorial symbolization, ha 1se 3 upon principles of
analogical codiflication., The author gransts fthat comwh
munication invelving highly abatract and some other
kinds of referent categories "will always evade the
conflines of & neat, gimple, plcborial symbol system."
But he feels there 1s a highly promising potential in
the analogical coding of wmessages and the extension of
thls strategy to situationg where it i8 not commonly

used at the present time, The experviment involved the :

use of a series of non-verbal traffic signals or
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messages, some of which were developed for inbterna-
tlonal use under auspices of the United Nations,
some by the author, himself, employing certain
systematlc ru%es of cue treatment of the symbol
compoenents. Ik selection of 27 symbols, were ranked
by Jjudges on a nine-.polnt scale for "degree of iconi-
city," were employed in a test to determine what
symbols would be Interpreted correctly, how quickly
correct responses would occur, the subjective cer-
tainty of responses, and appropriateness of inter-
pretation of each symbol in terms of drlver response.
The hypothesis that scores on each of the four measures
would show pesitlive correlations, in each case, with
the degree of lcouniclty of the symbol was confirmed by
the testing procedure and analysis o1 results, using
the prcduct-moment correlational method recommended by

Koenlker,

80. Steiner, George. "The Retreat from the Word." Kenyon

Review 23:187-216; Spring, 1961.

Western clvilization has an essentially verbal
character due to its Greek-Judalc inheritance. We take
this character for granted. As Steiner puts 1%, we
llve inside the act of dlscourse. However, this bellef
in the primacy of the word and the possibility of con-
talning all human experience within the bounds of dis-

courae 1s a0 longer universal. In mathematics,
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philesophy, and art, Steiner detects a "retreat fyom
the word.” Despite the common assumpiion that human--
istic authority, the sphere of %the word, is atill pre-
dominant, there is now another culture not based
primarlily upon the word, as C. P. Snow has,pcimted
ocut. Steiner cautions that "we should not assume that
a verbal matrix is the only cone in which the arbicula-
tions and conduch of the mind azve concaivable. There
are modes of intellectual and sensuous reality founded

not on language but on other communlgasliv

6]
)

onergles

guch as bthe icon or the musical note,”

Stolurow, Lawrence M. and Henry Lippert. 'Promphing,
Confirmation and Vanishlng in the Teaching of a Sight
Vocabulary.® {(U. 8. Office of ¥ducation, Cooperative

Research Project, Contract No. SAE 8370) Urbana Illi-
nois: University of Illinois, Institute for Research

on Exceptional Children, 1862.

This sbtudy explored the effacts of & vanishlng
procedure by which a combinaticn of prompiting and
confirmation technigues were used te Geach a sight
vocabulary to educable mentally rebarded children,

It was suggested by earlier rasearch in programed
Instruction in which the investigators fcuﬁﬁ that
prompting scquences produced more rapld leavning, bub
that confirmation was more effectlve for retentlon

when a high degree of overlearning was used.
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E Although analogical slgns were not lnvolved in
this study as an experimental variable, in thelr ouwn
right, pletorlal symbols were used as eliciting stim-
uli. This investigation is included iIn the biblliography
as only one example of an indeterminate but very large
number of psychologlecal and educatlonal research studles
whiech are similar In the respect Just noted. No doubt

some of fthem, possibly many, contailn reflected or indi-

rect Informatlon of Interest to the users of this bibll-
ography, since they involve at least implicit assumptions
about the possible functlons of iconic signs in communi-
caticn and teaching. Here 1s an lmmense field which may

warrant some probing, but which liles beyond the scope

;ﬂ
Eﬂ
;ﬁ

of this bibllographical search.

et

This study can be clted as an example of the many

which involve the use of lconic signs, 1n some way, but

B Yo

not as an experimental varizabvie.

| Ju—"

82, Toch, Hans and Malcolm S, Maclean, Jr. "Perception, “

Communication and Educatlon Research: A Transactional

| 4
N s

View." AV Communicaticn Review 10:55-77; September-

S

October, 1962,

This 48 a relatively recent review of transactional
theory as applled to perceptlon and audlovisual communle
E cation. The authors trace the implications of the view

that perceptlon is an integral part of a more inclusive

- behavioral context. With respeci to research, the au-~

l: MC P . - . F U P . I e T L e 1 it o L e R st i 1+ A A AN
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thors warn that an excessive concern o purifying
and controlling may lead the experimenters to "squeeze
30 much of the 1life blood cut of the situation thab
the results provide us 1ittle help in dealing with our

real-1ife worids,"®

Travers, Robert M. W. (edltor). Research and Theory

Related to Audiovisuval Information Transmission.

U. S5, 0ffice of Educatlon Contract No. 3-20~-003,
Interim Report.) University of Utah: Bursau of

Educational Research, 1964,

Drawing upon the llteraturce of experimental
psychology, Travers and hls agsociates have construce
ted a theoretical model for the transmisslion of in-
formation by audicvisual materials. The orientation
streases information theory as applied %o psychologi-
cal research-~the work of Broadbent in parsicular.
Essentlally, the proposed theory is a close adapition
of Broadbent!s model of the human information pro-
cessing system which feabures the notlon of a limited
capaclty chamnel {"P system%) fed through a selective
fil%er Trom & shortnterm storage veserveir of sensory
lnputs-~a conecept which 1s fully described in Broad-

bent's 1958 publication, Perception and Communlication,

(Pergamon Press). Travers'! adaption provides for a
"compression” stage as information enters at the re-

ceptors, and for some elaboration of the processes
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presumably subsumed under Broadbent 'd| s ctive

filter.” The central idea is %that o E\sing1e~ohane1

data utllization system whlch passes only one message
at a time. Thus, In tracling the implications of his
model for the use of audlovisual materials, Travers

is particularly crltical of the notion that multi-
media presentations increase iearning by virtue of

the plurality of media involved. He holds that ex-
actly the opposlte effect may result when too much
information is presented through two (or more) channels
similbaneously., unless the densiity of informatlon and
rate of pregentation is sulflciently low Lo compensate
for the overloading and selective filtering by which
relevant information may be lost.

In addition to what he considers to be the multl-
medlia "reinforcement” fallacy, Travers is critical also
of the notlon thal audlovisual material produce signl-
ficant resulits by virtue of a special non-lingulstic
language of communilcation, as well as the related ldea
that AV materials have a high value for "relating the
learner %o reallity." While nonlinguistic learning can
occur, it 1s of an inferior grade, whereas useful learning
at the human level typlcally involves llnguistic coding.
Similarly, emphasis on realism, as such, is the "worship
of a false god." The intelligent use of information by
human recelvers is a highly selective process which may
be lmpeded by the presentation of reallstic and irrele-
vant detail.
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Vanderieer, A. W. "Ceolor vs. Black and White in

Instructional Mims." AV Comminication Review 2

121.134; Spring, 1954,

This well kanown study 1s included in the biblio-
graphy mainly as a remlnder of this interesting but
8till relatively unexplored dimension of the problem
of lconlc signa. Vaﬁderweev's finding was that cclor
seem3 to make 1ittle difference in leavning from films,
although 1t wmay help to improve retentlon. Other
studies have produced gsomewhabt varying results . Ry
and large, the various theoreticzl discussions dealing
with iconic signs have pald very little attention to

color, thus far.

Vanderileer, A. W. and Howard E. Thorne. "An Investi-
gation of the Improvement of Educaéional Filmstrips?

and a Derivation of Principles Relating to the Effsctive-
ness of these Media, Phases I and IZ, Revision of
Filmstrip--The Sun and I%s Plane$s." (NDEA Title VII
Project 224) wWashington D, C.: U. 8. Offjce of Ed-

uecation, 1962,

These two studies involved two successive revis-
ions of a Tlimstrip to determine whether changes devel-
oped by a team consisting of the investigators, the
producer, the producer's educational consul@ant, and

the fllmstrip artist would improve the effectlveness
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of the filmstrlp as measured by a multiple-cholce
test. A sample population was composed of students
from four different grade levels (5,6,7,10) and

split into two randomly constituted halves. With the
excéption of the tenth grade group, students who saw
the second revislon (and not the original filmstrip)
earned mean scores significantly higher than those

for the students who saw only the orlglnal filmstrip.
Thls difference was not demonstrated in phase I wheh

a different group of studénts was tested on the first
revislon. Evaluation of revisions, frame-by-frame,
revealed that out of 35 frames which were changed in
the seﬁond revision, 21 produced significant differ-
ences In learner responses in favor of the revised
frames. Obviously,‘ﬂot all the changes in indlvidual
frames were uniférmly successful; also the results
varied from one grade level to another. Commenting

on types of changes that seemed %o improve individual
frames, the investigators mentloned the addition of
labels and/or attention directing arrows and the organi-
zatlon of randomly presented non-veryal material into
tabuiar form, and the rearrangement of progressions of
labelled objects or sequences of events so as to read
from left %o right or from top %o bottom--with regard
to plctorial elements. Captlons were improved by
capitalizing or underlining key words or phrases, elimi-

nating 1irrelevant content, and adding attention-direct
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ting questions or statements. (Increasing the iconi-
clty of some frames was not as successful in this
case as 1% was in the "phase III" study involving

the revision of another {ilmstrip.)

Vanderleer, A. W. and Rober® Montgomery. "An Investi-
ration of Improvement of Educaticnal Fllmstrips and a
Derivation of Princlples Relating to the Effectlivencss
of These Media. Phase III, Revision of Filmstrip--
Earth's Satellibe." (NDEA Title VII Project no. 224)
Washington, D. C.: U. 8. 0ffice of REducatlon, 1962.

This study explored a systematlic methed for re-
vising an educational fllmstrlp 1n order to produce
better instructlonal results. Afver identifying rela-
tlvely ineffective frames by a preliminavy test, the
Investigators, Iin collaborvation with the producers,
the educational consultant employed by the producers,
and the filmstrip artist analyzed both the pletorial
and verbal elements of the wesk frames and develeped
specifications for changes in the pictures and/o»
captions, in each case., As a result, 31 frames were
changed. The origlnal and revised verslons of the
f1lmstrip were shown Lo two randomly constltuted
halves of the total sample populatlon of students.
One group saw only the original verslon; the other
saw only the revised version. JStatlstical analysis

of test scores revealed that the revised version pro-

-wm
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duced signifilcantly higher mean Scores for both
Junior and senior high school students. Mean scores
for two groups of fifth grade students were net signi-
ficantly different. Among the total group of students
who saw the revised filmstrip a signifilcantly higher
proportion made correct responses To 23 out of the
70 items in the test. Although the total instructional

result was beneficial, the effects of changes in specl-

; // fic fpames of the filmstrip varied somewhat with the
A g grade levels of the students. A relatlvely small

number of revisions of individual frames produced

negative results at one grade level or another., Sum-
marizing the types cf changes that proved mcst suc-
cesaful, the investigators stressed increased "lconl-
eity," additional redundant cues, and more directlonal
} arrous, for plctures; lncreased redundancy, "stronger"
| wording, and increased succinctness, for verbal captlons.
This, and the preceding studies in this series,
. 111lustrates both the importance of making this kind of
}; empirical experimentatlon with vigsual-verbal presenta-

tions, and also the need of theoretical development

S
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and the difficulsy of makling reliable intultive judg-
ments about visual communication, even when expert and

experienced persons pool thelr efforts.

87. von Senden, M. Space and Sight. London: lHethuen & Co.,
1960. (Copyright, 1032),

=

et e



- from birth bullds up something that could be called

122

Published in 1960, this volume makes avallable
to English readers for the“first time a valuable
collection of case reports on the perception of space
and shape by congenltally blind patients, before and
after operation. Von Senden's material, which in-
cludes a good deal of hisnzwﬁ interpretation of the
reporss, deals mainly with two questions: (1) Does
the congenitally blind person develop'a "sense” or
consciousness of "tactual space®? (2) How does

spatial consciousness develop in the congenltally

blind after siLgh% has been restored? He {inds no

satisfactory evidence that the person who 18 blind

a "tactual space."” Instead, he argues that orlenta-

zion is achieved through learned patterns or sequences

of tactlile and kinaeathetic behavier, so that spatlal

problems are rescolved on a temporal basls, so %o speak.
Rfter restoration of sight, the patient must literally
learn to see, and this ls typleally a rather lengthy
process--ene at which some patlents fall. HMost paﬁ:
tients are consclous of some visual stimulation from
the start, usually rather vague patches of color, and
usually with some sense of depth, dlstance, or separ-
ation from the patient. They rely heavily upon tactual
and manipulative cues to help them identify visual ob-
jects, especially in the early stages of learning to

see, but at some stage the visual mode "takes over. "
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and hecomez the dominant senss. Reactions Lo von
Senden's interpretations are bound to vary wlth the
pgychological and philosophical predilectlions of
the reader, but no one can faill 4o be impressed by
the importance and interest of the data he has

asgenmbled.

! 88. Vygotsky, lLev Semenovich. Thought and Lanpuage.

{Translated by Eugenia Hanfmann and Gertrude Vakar)

Boston: WM.I.T. Press, 1962.
2

Vyeotsky relates hils experimental werk on the
forming of concepts 4o a theory of intellectual de-
velopment involving the related through genetically
distinct’functicms of thought and spesch. The de-
velopment of conceptual thinking proceeds through

a sariec of stvages from the vague syncretle conglome

1

erations of obJjects which constibube the [irst "cate-

1

gories” of child thinking, through "complex” thinkilng
and "pseudo-concepbts" to the true concepiual thinking
that gradually unfolds and deepens during the periled
of adolescence.

Scientific ccncepts are not taught through a pro-
cesg of sheer exposition and assinllistlon., They have
an "inward history." The concept is an act of thought
which can be accomplished only when the child's mental

development has reached the requisite level. Howsgver,

teaching does beneflt Intellectual growth, which has
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an organic unity. All the baslc school subJects act
as « formal discipline, each facilitéting the learning
of the other. Sclentific concepits, which are gsner-
ally taught, grow downwards; spontaneous cencepns
which arise out of the childs every day expevience
grou upwardsg and each benefits the other.

Word meanings, or concepts, are dynamic forma-
tions which evolve and develop. The relation of

thought to word is a process. The relasionship be-

gween the two is partly revealed by the %wo planes

of speech: inner, semantic speech, and exsernal
phonetic speech. Internal speech in the aduld 18 a
continuatian of the egocentric speech of childhood,
or rather, the 6ne ig a developmental sbage preceding
the other. In.the adult, the distance between inner
speech and phonetic speech gradually 1ﬁcreases.
Thinking arises at the level of internal speech where
"words dle as they bring forth though," but thought
finds its reallty and form in speech. The relation-
ship is described as continual movement back and forth
from thbught to word and fronm word to thought.

Behind every thought there is an affective-voll-
tional tendency. Actions precede words, genetically
speaking, but the meaningful word 1s "the end'of de-
velopments, crowing the deed." "Thought and language,
which reflect reallty inva way different from that of

perception, are the key to the nature of human con-
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sclousness. WYords play a central part not oaly in
the developnment of thought but in the historiaal
grcwth of consciousness as a whole. &L word i3 a

microcecsm of human consciousness.

Williams, J. C. and S, N. Roscoe, "Evaluvation of
Alrcraft Inatrument Displays for Use with the Omni-

Directional Radic Range (VOR)." Journal of Applied

Psychology 34:123-130; April, 1950

This sbtudy was concernagd with the Question of
the most useful dlsplay of information provided %o
an alrplane pllict Trom the omnl-directional radio
range, a device that makes 1% possible %o fly to a
station aleng any desired Track, or from a siastion
in any deslired directlon. Dependent varlables were
the speed and accuracy with which a pillot could use
the displayed information,

A comprrison was made ugsing eight different

dlaplays, five of conventional deslgn and three
pletorial. The subject, Iin each case was glven a
series of navigatlional probdblems to sclve. Regard-
less of the bype of pilot {experience) all did better
and faster using pictorial displays. The best plce
worial display Qas centered on the station with the
aiveraft represented by a moving blip (rather than the
reverse. )

' The test was considered t%c be relilable because it
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was consistant from group %o group. Alsc, the test
showed Internal censistency.

The experiment should not be generalized to
Plight conditicns. he symbolie instruments provide
more sensitlive iInformation in some respechHs but
the 1nformation must be interprsted, il.e., the pllot

must make an inference o a decislion,

Zuckerman, John V. "Commentary Variations: Ievel of
Verbalizatlion, Personal Reference, and Phase Relations
in Instructiongl Films on Perceptual-liobor Tasks.”
(Technical Report SDC 269-7.4, for the Special Devices
Center) Instructional Film Research Program, Penn.

sylvania State College, 1940,

This striy explored the e¢ffeet of certaln varia-
tions in sound verbal commentary, In an ingtructional
motlon plcture on hknot-iying, upon sctual task pere
formance. Among other things, it was found that a
medium level of verbzl commentary produced the best
results~-also that a commentary "leading” the pleture

was better than one "lagging® behind it.
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