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INTRODUCTION

-

.

When looking at the literature, we realize "yisuaT-djteracy" has

f o

severa] definitions‘ It depends on who the definers are, their academic

backgrodyds and where thgﬁr research and profes§1ona1 interests lie. In

its' most genera] sensef visual literacy is def1ned as, "the- ab111ty to read

-

and wr1te us1ng v:sua}s “For our purposes, the def1n1t1on is far too broad.
-/

The fo‘10w1ng defimition evolved from an attempt to de11m1t the geperal

'def1n1t1ons A visually %1terate person is one able to perce1ve and under- -

stand a situation when usmng p1ctures of 35mm s]1des, comp]emented by e1ther

1

“oral or wr1tten Jnstruct1on .

The survey includes literature pub11shed between 1965 to 1975. Ih

search1ng literature for review ppss1b111t1es entrees cgted in psychological '

. abstracts, dissertation abstracts, Scientific ‘American, ERIC, and: C1JE were

Lo
-

considered. * ° ‘ B B ' - -

~

The literature fell 1n)35the fo]‘ow1ng general categories; def1n1t10n,

»1ﬂformat1on transm1ss1on, advanced organ1zat1on, attention ho]d?;g ab111ty.

media construct1on‘> In Survev1ng the literature for'categor1ca1 inclusions .

those studies, in wh1ch authors fa11ed to proceed with 1og1ca1 cons1stency,

o

were‘rejected;, The categorical discussion which foliuws centers on the genera? o
trends“pf the 1iteratgge in that category and does. not necessarily include a.
mention of every study found to fall i% that-category. Every paper which

. o g a
was surveyed for iiclusion; however, can be found in thd bibliographical

1isting at the end of the paper. - ' 8

~




DEFINITION, - -

. - . . . -

. Visual literacy has_Fron-time-to-timefbeen defined. in a varfety of
€

ways. Harris (1967) points out that in the 18th centur} investigators discussed

the idea that since~dmages were_produdéd in ah inverted form on the retina, -
pegp1e must learn to seé. Ancther preua1ént%idea of the 18th century was

that vision was educated by thoughtand touch. Debes'(196§) states that

visual 11teracy as a concept gained %ts foothold in the 1930s and by the P

1960s the view that what we see is only a symbo1 and not rea11ty had become

- -

' esta5ﬂ1shed , : "
V1suaTm11terates have been identified hy types such as normal v1sua1

and haptiec and they have peer categorized as more or less visually literate

.based on a heirarchylof visual cues to which they are able to react, If
appears that'bec0ming)a yispa11y.1iterate person is a sequential process
‘terminating when a person can be identified as aapartjcu1ar type and'isvab1e
to adequately perform all gf the process steps that are sufficient. criteria

for a type ass1gnment From this it is inferred that to be v1sua11y 11terate,

e

a person must be able to react. correctly to all of the cues 11sted in the

heirarchy and visual literacy can be defined as thosd skills a person must

-

[~]

possess in order ta be typed v ) ' : .
i The v1sua1 ﬁ rarchy (Debes 1969, Debes & W1111ams 1974) probab1y begins
" when one is first able to distinguish 1light from dark and proceeds through :

the .following steps, be1ng able to d1st1ngu1sh between differences  in .

A

br1ghtness, shape and size; be1ng able to perce1ve he1gbt and depth,: grouping
and sequenc1ng, and; be1ng ‘able to read body language. A person reaches the-

zen1th of the heirarchy when he or she is abte to read a sequence of objects
~

or body 1anguage and. comp11e some. express1on describing the sequence in a way

&

that others understand: Two characteristics of a visually 1iterate person, .

'
t

(I . - o - '
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'impiied i the foregoing discussinn are importaht'to:this writing. First, o
R ~ visually 1iterate peopie know the grammar and syntax of visual language a

nd are able to apply them Finaiiy, Visuaiiy 1iterate peopie are familiar
" with the toois of visual 11teraey and how to use them ' ' |

© - v - K]

Ausburn-(F.B 1975) discussed twor visual perceptuai types, the normai.
: Visu;iaand the haptic. The ne mal Vieuai is a person who perceiVes visual
detail easily and mentaily retains visual images. The-heptic.peh%bh.is‘one e
“who -has difficulty perceiving visual detai1 and who aieo has difficui@%
maintaining mental images. Ausburn (L. J 1975) states that the visual . .

peoplie rely on vision as their major sensory intermediary whiie haptics o -

rely on kinesthetic impressions as their primary mode of sensory input

For haptics there are at leasg two diffenent information transm1551on modes

%, ‘ .

. and 1h the case of haptics, (who are of normal visua1 acuity) visual

information transmission is aided and Sypported by various kinesthetic

tactile stimuli.

[ e - 4

kY

INFORWATION TRANSMISSION

- w

The Homo sapiens sapiens takes in infoh/ption from the external

: env1ronment via the five senses, Blocking four senses while measuring
the.abiiity~of‘the fifth td transmit'informetion is atl but impossible. . .
':Ahy discussion.of information acquisition and transmission; theregége, can - |
octur dniy aiter acknowledging thet while 6ne %enee is probabiy‘the primarya
acquisition ageht of facts it is not whoiiy'responsibie for the total result
(Hsia, 1968).\ In reality there probabi}'is an optimum level of information.
input from all sensory sources per unit of acquired knowiedge, and the “ 3
-per:entiie use relationship between information acquisition chenneis~may

determine the amount of knowledge acquired per unit time, »
- . ' . . 4 1

-




\ v o ’ . .
Boyd and Gegrge (1973) studied the relationship between abstract

categorization behavior of students aged 10 to 13 years and hearing losseg'of
. ¢ % o * . s . ' - ’
from 60-80 db. They founa the experimental” group, which was allowed to.

develop hierarchica1'categorizatﬁon.sEiTls prior to the posttest, performed
significantTy better on the posttest than the control group students who

<

received only pre- and posttesting. This fact suggests that kinesthetic

: @
’/tacti1e stimu1i aid v15uad'1earningu At. this po1nt it m1ght be questioned .
whether sensory mbtor perception aids y1sua1 percept1on or the converse.
.
* In their experiment subjects (Ss) examined objects through-raﬂuc?ng.1enses
_while hand1ing.the same objects with their'hand; During the t;eatment Y
4 " the\Ss hands and arus were coveggd with c1bth so that object size and hand

_Size cou1d not be compared They “were then asked to approx1mate the size of

t

Harris and Rock {1967) found vision to take precedence over touch = " .
\

the obJects by draw1ng an obJect s size and by choos1ng an obJect of the i
|

same §1z= seep ‘from among a group of objects graded by s1fe. The SUbJECtB“

{' obJect seen through the reduc1ﬁ§ lens. rHarms “and Rock (1967) a1so had
| . . _
\

¢ . . -
Ss view ob’jects through an optical device which caused cybes to appear as-

£

\ ) Yo
rectangular solids, while the objedts were handled as mentioned ‘above.

cons1stent1y drew and chose obJects whose >1ze approx1mated that of the s " ‘

The subJects ‘reported that the obJects felt as they appeared through the

optics; however when Ss closed the1r eyes they reported they thought they

felt the objects changing shape. 4In 3 third exper1ment, with Ss wearing

& . prism.goggles which shifted the vfsuaT field 11° left and right, the investi-
gato;s,were able 29 ytsua11y condition Ss b%inting atm§ throﬁgh pointing o oy
exercises, so that when Ss removed their goggles they would, then pointing, ' @
consistently direct the conditioned arm* 119 to one side of. the object at | |

| “» . ) .
e : -t ‘ . ) .
'
|

which. they were pointing.
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* When information is acquired visuaiiy“or orally it is processed and
. \ «

. A either stored for future’ recaii or reused 1mmed1ate1y If information is

-

- needed for reuse it can be reproduced orally or by writing or draw1ng

. Consequentiy, there are four possibie-acquisition-reproduction modes. The ~ , * , ,

» . -

efficiency and fideiity‘of Eny one mode is probably dependent upon the’

number of cerebral 1nformation trapsformations which must take piace, for
o]

the mode, prior to reproduction Randhawa (1971) studied v1sua1 and .
> 7 . .y
audio modes of 1nformation input and unioned them with the Written and ) .

o

verbal modes of output. He found, with regard to apprehension span, the,

foiiowing'hierarchy to hoid true among three different age.groups (the

first mode had the greatest span, et¢.): (1) visual fnput - written outputy

.

(2) audio 1nput - written output {3) visual input - verbal output, (4) TR
’ audio input - 'verbal .utput. In addition, the difference between written . ’ 1
. . - {3

and verbal outputs decreased with age,ﬂ/He also foundvapprehension spans to

increase with age regardiess of the input and output modes. As a result the

Y

*

- author suggested 51nce, audio 1nput - written output was superior to visual

L)

input - verbal output the visual 1nput -~wr1tten output mode probabiy

L

required no, cerebrai modaiity transformations while the audic 1nput -,
%

verbal output mode réquired two. .

a
24

ADVANCED ORGANIZATION
» The objective step is one of several normally includnd in lesson
plammring. It;gives both students and instructors an idea of the typ;s of
i behaviors student shouid manifestuas a result of having experienced a M

. lesson. This step is intended not only to give.students an idea of a

1esson£s outcome but also ko organize the lesson for‘them. In this regard,

h




» ..
researchers fee1 that if students have an idea of how an 1ntegrat€d =
whole 1is organ1zéd they w111 better be ab1eato understand 1nd1vidua1 steps “'
__l__A_______.. o . ) . ) s ’ L
> within a Yesson. Pt ‘ o co . ; IR ' ‘

An oyerV1ew of this nature is -possible regard1ess of the 1nstruct1ona1

n@dfa used. If verba1 1nstruct1on is comp11mented by v1sua1 1nstrhct1on,

. the tendency is to use ‘verbal advanced.organ1zat1on techniques; however, . °.

tﬁ'visual instructionbis complimentéd by verbal.instruction it probab1y is

"more effective to use a visual advanfed organ1zer #%Sua1 organizers shou1d

prov1de overv1ews qf more-detailed 1nformat1on to. fo11ow and provide organ1z1ng
- . . Q; 2
elements that take the content 1nto account ’ - '

When con51der1ng the use of a v1sua1 organ12er, the first question we,

~

ponder is whether more 1earn1ng is fac111tated when they are used than when
l\‘v ~
they are not used and second, whethier they are more effective than verbal

organ1zers We1sberg (1970}, 1nvest1gated theorelative effectiveness of

* .
-3

verba1 descr1pt1ons, maps, ang}graphs as advanced organizers. Post-hoc

compar1sons of mearn differences in posttest scores- showed the: greatest N jg_-'

difference to exist between those who received the map organizer and the

.’, . g . .

dontro1 group (contpol= no organizer).  The graph;cont2£1-groUp nean dif-

. ference was nearly the same as map-control; however the verbal organizer
(descriptions) did not contr1bute s1gn1f1cant1y to new learning, The

®

findings of Lh1s study are of special interest to designers of audio-tutorial

e

courses- in wh1ch v1sua1s are used since a choice must be made rega“d1ng the

- stype of organ1zer to be used. - - : .y

s © . ATTENTION HOLDING ABILITY

% 3

If something is to Be classified as a~visua1 cue or stimulus ¥t must
+ ’ , , . . l": ‘Q) v
. ~% have sqme degree of attention attraction. The magnitude and duration of

N




O * » e‘;v‘ ! o Y kY
R “attraction strength is, no doubt proport1ona1 to the magnicude of cue o a

streﬂgth and cue strength may depend upon cue c1ass There are._at 1ea§t
" containe ' in v15ua1s, (2) the use” of COEPF or black and-white vtgua1s, and;

the use of positive or neggative backgrOunds Category one is a continuum with o

="
™~ W»>

abstract simple Tine drawings of an ob;éct at one ant1pqge to actual
"photographs of that obJect at the‘other (sométimes called the.real1sm

: ’ 4 * ." ’ . .
continuuml. If we ask what oo1or-to-use on visuals in'cue category one if _

<

a visual is tq have the.greatest pos;ib1e success in holding students' .

4

7 three classes of coes used in visual construction; (1) the amount of detail . .
attention an a1m6§t un1imited number ofhpossible ansyers exist. |
‘ The reeﬂism Continuum;'hés.been subdivided by investigetors in toe‘_
fof\owiog manneo, The subcateéories are; (1) abstract simb1e }ine drawings;
(2) detailed éhaded drawings; (3) photograph§/of a mode1'of an ooject; and,
phbtogrephs of an actual obje;t (Dwyer, 1966). : ﬂ
Viewing strateg1es depend upon the -type of material to be v1ewed
Strategy for eiamp1e, is not the same when viewing visuals of pr1nted matter,
‘as it- is when v1ew1pg simple line draw1ng5.. Measurement of v1ew1ng.strateg1es
fo11owed'by comparison of strategies to posttest results on criterion measures’
provides-an idea of the effectiVeoess of various types of visual composition.
'If two c1asses of v1sua1 cues, for example, are compared to determ1ne rela-

tive effectiveness,.attention spans illicited by each c1ass could be evaluated,

Such comparisons can be made-using each class posttest results on criterion

measures. Strong positive correlations between'posttest results and ¥
~ . M = i , ‘
attention span and significant differences between class posttest results
c o - | y
make it possible to predict outcomes on criterion measures for a glass of
‘ e 0

visual cues (based on student;' attention spags)€ Thus it becomes possible

to postu1ate regarding the use of one visual’type or another. o




>

<.

Techniques used whé% measuring:attention span have. been adopted from
those used for-&iéénosis of reading difficulties. In reading clinics,
diagnosticians often use photographic techniques to measure the nufibers
ofoeye«fixations;per word and peé line as a preaiétor Of‘reaQing rate.

The -amount of atten’ion paid a word or senteqc; is'negatively corre1;%ed:with
reading rate. Rusk (1971) studied eye movements and numbers of (fixations )
of subjects as they viewed s1idgs of.b1ack and white photoéraphs and Tine
drawings of}a tg]evfs%on camera control §ection, in whjcb the importaqt
contrpls were high1ighted.by‘arrcws. In the experimental treatment,

subjects were a11owed:two different viewing times. After the viewing,

Rusk analyzed number of Ss eye movements and fixations on.instructiona11y
important parts of the TV camera. He found; (1) a lack of siguificant
differences between‘attention to instfuctiona11y important objects resulting
from vﬁ}ying amouﬁts of ddtail and varied amounts of viewing time; (2) a
1ack‘ﬁfisignificant diﬁﬁgr2nces in performance on griterion measures resulting
from varied amounts of detail being viewed for varying,amounté of time;

(3) a lack of significant differences on criterion measures for Ss who dealt

with pictorial illustrations varying in amount of realistic detail, and

a

cr1ter1on performance of Ss who dealt with the actua1 dtems.

Ve
Ire an investigation similar to Rusk's (1971) Caban (1972) 1nvest1gated

the use of color. Colored pictures,were found more effective than black

' and white prtuﬁes In add1t1on, he found a significant aptitude test

5

1nteract1on bﬁtween eye f1xat1ons and success with color and black and white
t N
pictures.

o




« MEDIA CONSTRUCTION

_./

By far, the largest numher of studies conducted between 1965 and 1975

fell into the media construction category They were subcetegorized‘in the
&)

following manners; studies where visual med1a were transparenc1és presented o

using overhead prpject techniques, studwes where 2"x29 or 35mm slides were '
used and; studies where a visually cSmp1imented proérémmed text was used.

o ‘ .
The unifying factor across these studies was that e.<h dealt with the ability.-

’

S : ‘ rooe
of the visuals to facilitate achievement (understanding) Some investigators

used spec1f1c criterion measures to rest the re1at1ve worth of the v1sua1 “_

"construct1on types used, suggesting thatftheir studies were spec1f1c edu-

cational objective oriented. Other studies included I.Q., t1me, and sex ' ., .
N . . . N ? i '

variables with the visual variables.

The realism continuum was briefly méntioned in‘the:pnevious section,

Continuum theorists hypothesized with regard tq visual media construction,

“that v&sua1s at the realistic end of the spectrum facilitated greater arounts

of learning than vtsua1s'from other 1ocatdons on the continuum. The cen;
tinuum is bounded at one end by ebstract simple 1tne drawings and et the'
other end by photographs of the actuad object. Categoriee'most cemm9n1y
used in studies were abstract simple "line drawings: detailed shaded .
drawings, photographs of models of an actual object end.photographs of an
actual object (the iject was cone¢tant across‘categories) The color was
also used in some‘;tud?es leading to evaluation of visual media construction

types; (1) s1mp1e line drawings in black and white; (2) s1mp1e line draw1ngs

3
- in color; (3) detailed shaded draw1ngs in blgcg>and white; (4) detailed

shaded color drawings; (5) realistic black and white models; (6) re§1§§tdc

chored modelss (7) actual objects in black and white, and (8) actual colored .

‘objects. Control groups in studies evaluating the coniinuum, usually viewed

.

slides containing only words of the instructionally important parts of an’

<
Y]
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object whiie.experimehta1 group were shown different types of slides of the

actual object. In another approach, controls received only the audio

comp1iments.o? the audio-visual presentation given treatment groups,
Positive and negative slide backgrounds; also were investigated. The rela-
tive effectiveness of the rea1isy continuum variables; however, were not
used in this study.

Genera11y{ regardless of the objects used as the focus %or conétréﬁ?ion
;f visuals, simple line drawings, detailed shaded drawings model, photb-
graphs and actual object photograohs were themselves photographed on 35mm
fi1m and mounted as transparencies for use with a standard slide projector. |
Slide presentations were complimented by audio presentations, often in the ‘
form of tape recordings, Audio tapes were cued (each subject héd the“same
amount of viewing time regardless of treatment grodp) and the siides advanced T
by-someoneknét‘participatihg'in.the study. -

Some investigatars.administered a pretest\ghi?r to conducting an }
experimental treatment so that subject backgrounds, at the time of entry, ( - ‘
could be evaluated. Other researchers examined immediate verses delayed |
retention with delayed reténtion usually measured two weeks after the
experimental treatment. - -

Pearce (1971), using overhead transparencies Eonstructéd as; (1) color
image-positive background; {2) color image-negative backgrouhd9 ?3) black
and white image-positive background; (4) Black and white image-negative
background, found (with viewing and oral presentation constant) more learning

facilitated by noncolor than color images, He, in addition, found positive

backgrounds to facilitate more achievement than'negafive backgrounds, ‘ .
¥

e
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The re1étiye effectivenéss of various sized visuals in facilitating
learning was‘%1;o examined. (Moofe 1970) found among three different ége q
groups, that medidm sized visua15'p}oduced the greatest amount of h%médiate
réca11 while the §ﬁa11e§;>visua1s were Teast effective. Métca1f((1968),
'usjng 2" x 2" slides, found that as the amount~of light in a viewing room
increased projecfion size had to be increased if adequate results were to
be obtained. He (Metcalf, 1968) also found best'fesu1ts oﬁtaineg.from high .

- /
contrast visuals. ' > - : .

-

A

Dwyer (1@66) deve1opeduthe scheme for eva1uatin§ thepre]atﬁve effective-
ness of visuals in various construction categories of the realism continuum
faund’in many qontemporSry invg?tigatioﬁs. In his approach, he used sets
of 35mm s1idé$ comb1imented by sound cued audio tapeg} The slides contained
information con§idered instructionally important ta the subjeét being studied.
In his studies Dwyer always used thé‘human heart and, immediately following
"a treatment édmjnistered posttests covering terminoﬁpgy, COﬁprehension,

- drawing, and part ?deniification. In some studies, he used a total criterio;
measure posttest (a summation of the scoﬁés of the four posttests) as well
as pre- and’de1ayed retention tests, to evaluate Qisua1 effectiyeness.
Dwyer also used.the number bf visﬁa1 construction schemes (realism continuum)
as the independent variable. Duyer (1965; 1968a, 1969b) and Wheelbarger (1970)
foand the tea]ism confinuum not to-be an adequate predictor of criterion
measure acﬁﬁevément. In”his (1969a, 1969b, 1971) studies Dwyer found simple
1ihe drawinés to be more effective than other more complex visuals and a
lack of significant differences in learning to exist between sexes using

the same visuals. Dwyer (1970, 1971) found, for specific learning objectives,

the addition of color (to certain types of visuals, e.g. simple line drawings)

~




‘appeared to be important in impraving subJect ach/évement H1s hypothes1s
here was that certa1n tyg%§ of visuals are b£tter able to Tac111tate achieve-
ment w1th regard to some types of.. iducat1ona1 obJect1ves than. they are w1th
others. In his 1971 studyf.s1mp1e Tine -black and white drawings were the .

most effective fac111tators of ach1evement on the draw1ng test, simple colored
11ne draw1ngs were most effect1ve with the tota1 criterion test and detailed,

. shaded colored drawings most effect1ve with the 1tem 1dent1f1cat1on test

In this study (Dwyer, 1971) the controI grou; rece1ved only oral 1nstruct1on

and comprehension tests, suggesting that visuals may confound learning gain

in these areas.

Isaacs 11969) evaluated the efjéct‘oﬁ,co1or coding on the time required
for subjects to reach criterion level. He found, even when subjects were
alerted to color coding by verbal instructions, the addad color was not Y,»
beneficial in reducing the number of tria1s;required to 1oarn instnuctiona11y
impohtant'materval. Lambertski (1975),-using a modification of Dwyerf§
(1966) methods and colored and black and white arrows to cue instructiona]iy

important portions of objectsshown on slides, found immediate posttests

i
k4

resu\ts favored black and white cueing'while a two week delayed retention

a

test showed a 1ack of s1gn1f1cant d1fferences between cueing types.

+

Arnold (1973), applying Dwyer s (1966). mode1 to? programmed instruction
found significant re1at1onsh1ps betw?en subJects entry behavigrs and
achiayement on posttest cr1ten1on measares. Dwyer (1968b), app1y1ng his
effect}ve_means of faci]itatindﬁachievement on the term1no]ogy and

comprehension'tests In another study, Dwyer (1969b) found, when viewing

time was not held constant the rea11st1c photograph fac111tated the greatest

+

The oral presentation facilitated the greatest achievement on the term1no1ogy
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amount o€ achievement on the drawirg, idénfifjcation énd total criterion
measure teéts. Im still énother study, Dwyer (1972) féqﬁ@ biue simple line
d;qwings on a bink.bacquqund to be the most effective 'method ofﬂfacilitating
&understandfng on drawing and total criterion measure tests (both Dwyer's_
1969b and 1972 studies used the programmed text format). ‘

When compéring 1.9. and achievement facilitated by different visual e
. .

» [ o

construction types (visuals complimented by audio instruction) Dwyer (1975)
anduParkhursf (1§75) found that é11\types were not equally effective in
facilitating achievement on all educationE1 objectives. There were 1.Q.

visual type, objective, achievement interactions,

~ CONCLUSIONS
The literature did not yield studies completely indicative of the visual

literacy definition presented to the Intrcduction. There is a need to

investigaté the relationship between visual c&nétruction and audio/video
ratiQ§ within educational programs incorporating.kinesfhetic—tactf1e variables
(1aboratory experiments). Such data may hé1p audio-tutorial. program designers
gbnstruct better programs. While.it seemé possible to piece together a visual
_eonstruction scheme {complemented by.audio instructions) which may yield .
optimum results on a given e;ucétiona1 objective itbfs impossible to ascertain
What'the.bést construction type is when kinesthetic and tactile variables are
a&ded. Studies of the type discussed in this. paragraph may have been con-.
dhcted in areas peripheral to Science educazion. fInvest%ggtors should search

“

these areas before developing experimental designs to answer the questions
discussed here. |
To1f Arnold's (1973) work were'gérried further,'it might eventually be

possible to assign incoming students to course treatments which best facilitate

[4
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1earn1ng for & g1ven set of beHav1ora1 characterlst1cs.

Conf11ct1ng results appear to have been’ obta1ned in Dwyer's (1968b : .

A} N

1959b-a1972) studies. There may be a need to anaﬂyze and p0551b1y rerun these

"studies before applying results to new programmed format construct1on

What the. best type of v1sua1 construct1on nr thg best vlsua1 to other

"\

med1a ratio is for a given educat1ona1 obJect1ve is as yet an,unknown

quantity. .The answers to these quest1ons 1ie 1n;further extensive and

at

+ meticulous research. - Seasoned as well as freshman‘j35ua1 literacy risearchers

“ should devellop dialogues with resedrchers inﬂf§e1ds other than educational

media before they’attémpt to answer the myriad of questions. It is coﬁ- .
ceivable, for examp1e that some of the neee§sary ground work has a1ready - iv_’
been completed by people in the applied techn01ogy f1e1ds who aré not even

aware of the visual 1iteracy fieid. , . ' -

’ v .
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