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ABSTRACT " )
C This study investigated the effects of color cues as
well as the absence .of such cues on the recognition. of visual images
using as subjects 28 college student's in a basic cogmunications
course. The stimulus materials were slides in three categories: (1)
original color (realistic), (2) black and white, and (3) ) .
non-realistic color format. Subjects .were individually shown 140
stimulus slides for intervals ofj.5 seconds each. As an immediate
post-tesSt. each subject was showpf the series of stimulus materials
plus distractors. A similar recfgnition session was conducted two
weeks later. Analysis of variarfce procedures were ‘applied to a
treatment by subjects design, and in those cases where a significant
FP-ratio at the .05 level was indicated, further analyses were
conduct ed betwéen all possible pairs of means via a modified "LSD"
test. Both color modes were superior to the black and white mode in
facilitating immediate recognition of visuals. After a period of two -
weeks, howevéer, only the non-realistic color mode resulted in ‘
significantly ‘higher recognition scores. (VT)
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INTRODUCTION
o

The vélue'of visual instructional materials in
r . ‘

fac111tat1ng classroom 1nstrucg10n has ‘been recognized

for some time. Research has clearly established the

‘need for carefully prepared and organized materials to

effectively’augment oral }.netruction° Fundamental to
learning frem visqals }s the ability to recoghize @na'
differentiate various visual displeys wh;ch have been

seeh previously. Sugh stbraée and retrieéal of visual

information has been generally termed "Pictorial

’

Recoénition Memory" .

Numerous researchers have investigated the
processes whereby information, both verbal and visual,

P
is stored in the human memory and retrieved from

.

~storage. Other investigators have examinéd the use

‘ A}
of v1suala in’ 1nstruct10n 1n an attempt to explain,:

more prec1se1y, how v1sua1 material is percelved and
1

s .

stored during learning. Researeh hds: been less

conclusive, however, in identifying those design
characterlstlcs whieh contributed to 1mproved learner

. - »

achlevement from visual materials as well as d/
examihing the effect on the 1earning\prese§s of

variations within eagch "of those desigg/éactors.

The need for such research has become sincreasingly

- ~

apparent in recent years. Numerous public agepciea\ .

and private corporétions now.merket gréat quantities
. . . L 4

ol e . iy s i . : ;
of visual instructional materials’ and devices for the

Y

production of such 49teria&s; Teachers, instructional
~ .l-' , - ‘ . R
developers and graphic designers, however, have.not
\ .

-~
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been prov1ded w1th a set of research—based guldellnes

for the use and manlpulatlon of des1gn factors such as

color, comp%eglty,‘contrast and rea11 m in the deS1gn,

\
selectlon and utilization of v1sua1s for. Lnstructlonal

f
-The result of tﬁis.inequity has, in many®

¢~ >

'purposes.-
cases, led to the pr%ductLOn of visuals which 1nte€fere
with rather than aid 1nstru¢t1cn. ks

. , The r&lationship between” learning from visual} and

the processes whereby visual information is stored is

- a crucial one,
assumption that
properly stored

-~

from' the memory

All learning is predicated upon the
- [ )

the information to be learned can. be

in memory‘and&accurately7retrieved

store at the appropriate time.

Presently, little is kiffwn with regard to hoyréhe

.individual.fcrms, tones, colors and relatrsmships “\\
Al

‘ within'a given visual function“in the storage of -that ,
. r N
image as well as their role in the later retrieval of ,
: R

¢

KA

)

the visu§i~information.l , ' - .

'The' investigation df such“relationships-hnas_been -

-

.

One of the pr1mary purposes of a serles of studles

- ,// currently being conducted at the Un1ver31ty of Pittsburgh.

~

This paper represents an initial report on a por ion of

this series of research pro;ects.

a \ . X .

During the past %iftj.§ears, numerous. studies hhve
} ’
baan conducted cOncernlng the relatlve effectlveness ‘of -

a ®

STATEMENT OF
THF PRORNT.EM

-~

visual materials in fagilitating student achievement.
. < . " N ( - o
' A serious limitation of these studies is that the -

» Jf"ul, ) v . C o i
) visual materials were-usually treated.as entire units
Q - ) . 4 ) s - . “ 5




rather than aSvcomblnatlons of many d1st1nct types of
) 7

cues or stlmulus elements ‘No attempts were made.to .

.

" ) sgstematlcally id

ify and examine those elements

e . . i o
within a .vis display which contributed to the

improved )}earning. Rather, the practice of comparing
. N ) R

wh&ch 1mpeded learnings
/ The use of color in instructional materials is
/

' /one element which requires further investigation.

fw

// Color has long been considered a significant factor in |
. ,7 " the design qf(;isuals for instructiegnal applicat;Ons...
/ Its use, however, ﬁas usually beeﬁ‘determined by two
o z" considerations totally unrelated to its possible
effectlyenéss as a ‘facilitator of learning. These
/ factors; the aesthetic appeal of color 6ver'black and
{i/ white 1llustrat10ns and the cons1derably hlgher
/K ’ productlon cost -of color visuals have worked, although
! -, at ogpos1te enlls, to de;ermine the instructional use

t

' 3
< ¢ . N

of this variable.

One reason for this misjudgment of priorities has

~

. \ R
. been the\fact that the great majority of the re;earch
regarding color has beén inconclusive. In survey\'

of a number of studies relat1ng to the co r varlable,

-

of~color in learnlng is still ess%ntlally unclear.". ©

LY
¢
-

Yo * - The purpose of thlS séries of studies was to- focus

I3

. ' ) )
’ . spec1f1cally upon ¢olor as it functloﬁssas a memory . -

’ Otto and Askov. (1968) concluded that "the' cue value ! 2: .

MC‘ . . - R ‘ . . . 5 . — _.'v N L . \




coding device. In the study reported here, the pu;pdse

was to explore the role of color in facilitating the

)

acquisition and retrieval of information .from wh%F has
- L .

~ .
4

Dbeen termed pictorial recognition memory. -

-

*. " Recognitipn memory‘and'more specifically, pictorial

v ’

‘o . - !
recognition memory (PR!1) has been studied by many

<

researchers. The vast majority of these studies,

Vel . . > '
hHotrever, "have dealt with comparisols between ve;bal and

pictorial recognition, with several major theouretical

‘. \ .
orientations being supported. ifost prominent of these
have been the “verbal'looé‘hypothesis" éuggested\by'

Glanzer and, Clark (1963, 1964a, 1964b) and the "dual

2

_encoding and retrieval systemst’postﬁlate& by Paivio,

LI .

Rogers ghd Smythe (1968) . Essentially, these twpo
orientations %ygue that verbal and visual information
is p:ocessed‘eithér in a sinéle information processing

systemi(vefbal loopfhyquhesis) or, alternately, that

-

two distinct information processing systems exist, one

for verbal information and 'a separate system foy

a

pictorial materials. Co s
. 3 . ) Y . .
Glanzer and Clark\$l963) suggest that visual
' : v

information i% first ‘translated into‘berbal/symﬁolic .

information and then stofed !in the memory in that form.

- . . - ’ 2
When retrieval of such stored information is required.

r (S |
ity I's retrieved as verbal symbols and retranslated

into visual imagés. The& verbal loop hypothésis has
found support, from otHer researchers; nahely, Lantz

and Stefflre (1964) and Smith and LarsonJYl97d).J .

N . x A M . ‘.. N

»

e

<
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The contradictory,: dual- system'hypothes1s has -
also drawn wide empiyscal Support Essentlally, thlS ' .
or1entatlon descrlbed by Paivio, Rogers and Smythe
(1968) and Paivio (l97l) conceptuallves a model

1nvolv1ng two- separate memory systems, one, which -

'processes verbal 1nforma€10n .as verbal symbols and the

~

)

' retrieval of information}) B Y

second whlch processes ‘visual information 1n terms of ..

nonverbal images. While Paivio postulateés two'disfinaf-

~7 3

systems wh1ch Can and do function lndependently of one
another, he also suggests that the sys tems fnequently L )
4 ,

work 'in conjunctlon with each other, prov1d1ng unlque, BRI

P

interactions and associations in the storage 4nd

.
~

Substantial research exists to support the dual
. -

system model, Recent esearch work in neurophys1ology

gw’ ‘g v,

. +has indicated that the brain 1ncorpqrates two distinct

4

zZones, one whlch deals with abstract, sequentlal and

¢ .4

verbal processes and the second wh&ch controls v1§ual,

spat1al and perceptual processes A study by Seamon ) .

and Gazzanlga (l°73) relates the two different brain

areas to the individual information processing systems,

L]

verbal and visual. Other: non-physiological evidence -

'provides farther supporg for the dual system orientation. .

Specifitally, these include:

Bahrick and Baucher (1968) ,

. —
Bahrick and Bahrick (1971), Paivio and

{:apo (1969),
S
Cermak (1971) and Ternes’and Yuille (1972). and Levie »

,

and Levie (1975). L /

-
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If, indeed, an independent, non-verbal pictorial

memory system ex1sts, it is of great 1mportance to under—"'
stand how the v1sua1 1mages are processed for stofage.

, Such an understandlng wouid prov1de significant guidelines

for the des1gn and productlon of visuals which promote
optlmum retention of 1nformat1on as well as more

efflcrent access and retr1eva1 of that 1qformatlon.from

-

the memory store.
. . A
Of the many variables in visual design, complexity

- and realism hawve been those most easily and frquently'

manipulated. ] . . o
Two major theoretical orlentatlons deal w1th the .

question. of rea11sm and complexity in learnlng from
visual materials. - ' ¢

| The first; a.'group of theories collectively
referred to as “realrsm theories" oy Dwyer (1967)
include tﬂe'iconicity’theory-oﬁ Morris (1946), Dale's
(1946) cone of experience and the surrogate fidelity
theory of Gibson (1954X. All of these  theories are'
predioated on the assumotion that the more'realistic g
‘an 1nstructlona1 dev1ce, the more effectively it will
fac111tate 1earn1ng. Thls assumpt}on is based'on fhe
notion that the more realistic materials will present
more visuai pues to the learner and thus,_ give him’more

v

information with which to work. Justification, for this

RV

assumption is proviéed by the basic theory of stimulus

generalization and the concept of cue summation.
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A-conflicting orientation, however, has\elso

-’

R - drawn wide support. ““This group of théBrists and
reseerehets has suggested that the "realism theories”
do not aedhrételi describe how visual instructional
materials function in learmning,_and in,fact, may'be

in direct, contradiction to the true. situation.

4

Broadbent (1958, 1965) has ‘desoribed the human-
information processing system as a single-channel,

limited capacity system which he refers to as the
P—systeﬁ. This system funét}ons much-.like a filter-sim
that, in times of high information, reception, not all

infogmation perceived is immediétely processed and
.stored. Rather, the P system gliters ‘out all:information
beyond its capac1ty and hdlds this "overflow foxr later

) ol
process1ng '*Tne overflow may poss1bly block other

-~ incoming, releyanﬂ information.  Jacodbson (1950, 1951)

’ ~

further supported this contention .and indicated that
only a small percentage'Of all information perceiveq-is
effectively stored and utilized by the nervous.system.

‘ ‘ , Working from the theory of’ Broadbent, Travers'

-
~~

. (1964) focused spec1f§Eally on the questlon of rea11Sm

in 1nstructlopal materials. He suggested that, to deal

* . : o \ — '

with a complex environment, _the_nervous system must
*

\ e o ~
s1mp11fy inputs and perceptlons., To achieve this end,—

Travers described a process known as "compression."

In describing this phenomenon, he indicated that to
S .

maximize the instructional éffectiveness of visuals,

- it. may. be nedessary to discard some elements of a

visual which dontaif little information. "This positiop
\‘l‘ P Y 9 - .
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'is-supported by empirical research conducted by Cherry
'(1953), Attneave’ (1954), Spaulding (1956), Gorman (1972)

and Dwyer (1972). The studies reported by Dwyer

‘ represent the single,’ most coﬁ@rehens1ve group of !

. studles in th1s area. HNe found strong evidence to
. -
* indicate that: the most realistic-visnals are not

‘ SR .
| ' necessarily the most effective in,promoting student
learniﬂg; The_ relevance of visual realism to the use

LIV of - color is readily apparent. Color in a.great many

visual illustrations can represent a significant con-

-~

_tribution to the realism depicted insthdse visuals. .

- Research related specifically to the use of color
- ‘ -
has, s1m11arly, been 1nconclus1ve. In a, number of

\ - -
[

Ty studles 1nvest1gat1ng the ‘use of color in 1nstructlonal

visuals. (VanderMeer, 1952; Kanger and Rosenstein, -1960,
~ ‘;961; Katzman and Njenhuis) ib7i)”it was generally

- concludéd that color has no sign?fiéant effect on"

°

- AY

v~ .
learner achievement. v .

- o More recent studles, however, have reported Jon-

¢

\flictlng data. Color was found to be a s:j;;flcant <

' désign factor in research conducted by Bourne ahd

»

N . . s o
! Restle (1959), §altz (1963), Underwood (1263), Dwyer
«1972). . . C . :

» e '

SPECIFIC Ylhen the results of those studies, related to N
, ORIENTATION - . C ’

OF THE . complexity or color-are  taken into congideration, it-

s PRESENT : , o : | -

" STUDY . 'seems apparent that, as-Otto and Askov.(19§8) indicated, '

< ~

the "cue valtie .of eolor" is not clear.’ Limited research

- " - ‘ »

has focusod on the effect of,varfations within the color

" | .-.' . 10'




mode of presentatioh as a means whereby the cue value

L]

of color may be more adequately investigateq and
described as it relates to an, individual's ability to

process, store and retrleve v1sua1 1mages. Since - .

L]

plctorlal recognltlon memory is a bas1c'component of all

v1sual %earnlng, it was the purpose of this study to
w . . N
investigate the effects of color cues as well as the

\
absence of such cues on the necognltlon v1sua1 1mages
M )
Two' s1gn1f1cant research questlons are apparent.
1. Does the additien of color 1nformatlon to a
visual result in an .increase or decrease in a
subject’s ability to recognize visuals which

have been previously viey2d? NGt

»

In this case, the aadition of any color cues to
- ’ . .

d visual display wolld represent an LnStaﬁce of greater
available iaformation. If the, addition of color does
indeed 1ncrease the recognlzablllty of visuals,athe cue

/‘
asummatfon and reallsm theorles would be strongly

supported. A flndlng of decreased.gecognlzablllty -

would 1mmensely lend support to the single channel,

<

'1nformation overload orientation.. .

2./ 1f Ahe addltlon of color information results
in a greater degree of recognition, 'what
factor or factors are respons;ble’

. -

Three explanations to thé*ahove question seem

tenable. ﬁirst,-if the use of only realistic color
cues make the visual more recoghizable, it might be
Lt -

s . <
concluded that realistically cdlored visuals elicit

more real- llfe associations within the memory store, a

'thereby fac111tat1ng storage and later retrleval of

the stored visual 1nformatlon. . Second, if the additioq

1 - 'r

~




.

. STIMULUS

MATREPTALS

W

N
) 4
| - Y% - \

) ) re

! - . . -

- of only non-realistic colox to a visual display results ’,

in a highar degree of'reéognizabi%ity, then a logical

conclusior might be tiat the colér cpes~were particularly ' .

unique or distinctive and for that reason vere easier to
store and retrieve. o . - Lo
, . L% e

-The;third“possiblg expldnation may«holdﬂtré%iif no

significanthdifferenées in recognition lenels vere found .
between those visuals employino realistic'color cues

and those ntiiizing.non—realistde colors..” Such a finding
'would tend to indioate that the mere addition of informa- .
tion gives the viewer nore cues to aid ln storage and

® -

retrieval of the information, a basic contention of the

L 4

. realism theorists., « . \

+

The«present study attempted to explore these,

theoretlcal onlentatlons and explanatlons from -an emplrl-'

:cal appreach. In‘thls'study, v1suals which 1ncorpo¢ated
both types of color Cuelng technlques respectlvely as"

"well as the absence of such cuelng vere compared in -,

1 4 A <

terms«of their relative’ effeotlveness 1n‘fac1litating

pictorial recogn%tionl

- .
" P .

‘ The stlmulus materrals used 1n thls study were .
developed from a pool of travel and general geogfaphlc

scenery SlldeS taken in varlousP parts of the Un1ted

[}

States and Canada,by several amateur photographers. -From

this pool a group of 280 slides were- select*d to be '
used in the study. Criteria were épplled to the . - .

selectlon to eliminate those’ sl:.c}es thh any verbal 'V *

»

nmtenlal, recognizahle hnman flgures or unique Object5r

L4

". l»‘- 12 ... ., | ) N—
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~ ' -1 -
*  This group of slldes -was random}y>d1v1ded in-half, l40
ey
-slides becomlng the stlmulus slides and 140 slldes used

as- dlstracpors.,’Each group was agaln randomly d1v1ded'

into approximate t@irds,ﬁkOne third was retained in the
\' ‘ -t €

original color (reélis%ic)~fopme;. A second third was
‘p§otographiCally recopied. into black and white slides and
the remaining third of each group was recopied and mod-

i . o
ified by m€ans of color photographic reversal to repro-

-

duce a'non—realistic'cqlo: format. . : —
[=]

Photographic reversal was used as a means of

’

. producing visual materials in which' the, total number of
wi#enal ‘cues were held constant while the degree of

‘realism (color-realistic or non-realistic) could be
manipulated.
UIn thig case, all colors were systematically
! ¢ /

'reversed to their oppos1te or‘complementary color, i.e.
e .
reds and browns were reversed to blues, grays and greens; *
"~ N

yellows to violet and whites to black.

-

. The 140 stimulus%klides were‘dupllcated to provide

two sets. S T ) . .

<

EXPERIMENTAL - The data for this study were obtained from 28

PROCEDURE

'

college students enrolled in the basic Educational
¢ . . R - <

dommuniéhtions course at the University of Pittsburgh.

Subjects were seated s1x,feet from the screen in a

¥

darkened room. The stlmulus materlals were presenteg\gy

means of a Kodak Carouser_slide Projector which enlarged

-

the projected image“tq’a standard lG"ﬁby 24" size. The
L -1 . .
research assistant cbnducting the session was situated to

13 o

&0.




1] - : .
. . - 12 -7 . P . v oeay

the rear of the S to minimize distraction and.facilitate
P

operation of the projec¢tion equipment.
The “listllearnihg“ procedure for recognition kS
experiments described by Kintsch (1970, p.frO) was

employed in the study. Each S was first shown the group

‘Q ' of 140 stimulus slides for 1ntervals of’ 5*seconds each
Immedlately thereafter, each S was shown the series of . -
2

stimulus materials plus distractor materials combined

in a- random sequence. Each slide was presented for
= p ;

AN
five seconds during which time the § responded verbally
s . - . M . . -
* "0ld” or "new", depending upon.whether the slide was B

recognized as being part of the first stimulus series or
* : ! , <
part of the distractor series, For convenlence of ¢

. "‘c‘ , I,
e e e —— N -

presentatlon as well as a control agalnst fatlgue, the

B e

serléé ot 280 slldes was. d;v;ded -into seven sets oft40
slldes each, labeled A, B C, D, E, F, and G. A rest

period of 30 seconds was prqv1ded between each set.

Zach S was run individually and all rgsponses were noted

> Gy

by a research assistant. . sy ' 2

~
o™

. A similar recognition. session was conducted for

Y , - - < >

each S after a period of two weeks.. During this session :
s r— °

the combined group of 280 stimulus and distractor slides

was presentsd and S's again responded "old"”or' "new".
! \ [ . A .
. -
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" STATISTITAL Statistical analysis was conducted by means of
+ ANALYSIS ! 7’ SR '
. . analysis of wariance procedures applied to a treatment
. ~ .
by subjects design. 1In-those cases where a significant
. 4 3 N v .
F~ratio at the .05 level was indicated Ry the analysis
’ ®
of variano®, further analyses were conducted between
~
all possible pairs of means via the modified LSD
R procedure.
LR . “ X
The raw data means and standard deviations are
preseénted in Tables 1 and 2 and Figures 1 and 2.
.o
* Tablé 1
N : ; " ?~
Immediate Recognition Scores.
[
- : ) - Standard
‘ Treatment - N Ilean Deviation
Black and White T 28 11.82 6.91"
Realistic Color " 28  16.86 - 6.13
7 NontRealistic Color .28  15.36. 7.50° .
Table 2
o * o
' , Delayed Recogniition,Scores -
Y ) ) ~ &g s
- L& . .
T . - Y Standard . )
Treatment - A1 Mean Deviation
¢ ; , .- '
Black and White 28 10.18 6021 Co
‘Realistic Colof 28 13.57 - 7.19
T ©  Non-Realistic 'Color 28 '15.64 8.97 .

ERIC oo 15
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Sl o
) ) \ —
C S -5
e L S e . ‘
R - '>‘_Apa1ysis of Yarian?e procedures produc?d F-ratios
of 10.48 - 'Immedi‘}‘té and 5.74 - Delayed. Both F values -,
,  exceeded the crltécal F "value at the p < 01 level =~
" - (F 01 = 5 06, df ; 2/50). _ s
' Further,ana;yses were conducted via the modified
e ng_prqpédure, a ‘somewhat conservativéﬂpnocedure,ﬁwhich

however, does control the experimentwise error rate.-

The results of ‘these pair-wise comparisons are shown in
- LX)

°

' N Table 3. -

Table 3 -

vl
L4

‘ - lultiple Comparison of Means ) .
" ' ‘Via Modified LSD Test
. M ‘/ - . ’ , ¢ . .
- Immediate . Delayed . g
A . ‘ — : T
J ‘ B RC 3 BW* RC = BW
' NRC > BW* NRC > BW* v
RC = NRC ; RC = NRC

. : *Significant at p < .05 level

. As shown‘in Table 3, both color modes were éupe;ior

‘ ' ) ~ - Cs . .
g - . to the black and white mode in facilitating immediate’

P e

recognition of visuals. ‘After a period of two weeks

- - ©° ~ " had elapsed, however, orfly the non~realistic color.mode
! : e

resulted in sighificantly higher recognition scores. .

Sy s
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DISCUSSION Based on the findings in this study, a number of

s

summary Statements can be made.
» \ - -
~ , . 1. The use of color cuelng techniques tends to
L , . incredse the recognizability of wvisuals viewed
oo T for short periods of time. , .
. ( 2. Any type of color cueing device tends to.
o facilitate recognition 1mmed1ate1y after
,v1sua1s have. been viewed.
. 3. After extended periods of time, in this case
\F\\ . . two weeks, only non-reallstlcally colored
visuals tend to increase theJdegree ‘of
recognizability of a-visual..

. ’ T These flndlngs tend to support the contention of

s&

many researthers that the addltlon of color cués to a

o

—_— visual.will result in increased learnlng or improved
' R

storage and retrieval of information. They do not"
nécessz}ilY,“however, suppoxt the reallsm" oflentaélon

.\ in that both reallstlc and non-realistic color cueing,

- . v .
devices were.equally ‘effective in facilitating Y
e " - . X ' . v
recognitﬁon. . 5 -

.o

. . Fu4thg;, the data do not support the c0ntent10n
of Broadbent (1958, 1965) and Travers (1964) that the

1nformat&on process1ng system max be blocked by ///

“

rrreIevantﬂcues, such as color cues, in timea of h}gh

information reception. The stlmulus materlals used in
\ M " -

: . \,
this study were presented rapidly and'for»very short
- v '

. \ perlods of tlme, 5 sec. Apparently, even at rates of,
trbnsmlssiOn such as these, the add1t10na1 1nformatlon

did ndt'"block" 'th& information processing system_and-

impedeslearning.

i
]

o v .- In th;Mbase of delaiig recognition of visuals, the

apparent superlorlty of e non-realistic color cues mdy
| 18 T
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" be attributed to the uniqueness of the cues. The non-

realistic cues would appear to provide unique associa- ,

‘tions and were therefore easier to retrieve from the

El -

memory store.
It can generally be concluded, therefore, that the
. ) ‘use of color cueing devices does indeed facilitate the

storage and retfievql'of visual information. It wguld;

9

éppear that the process is aided because of a greater

~

- number of visual cues, rather than a more "realistic"

visudl image. ‘It can be further concluded that extremely._

- . >
. distinctive color cues may be useful in helping learners
. store and retireve visual information to Be recalled at
) . , - -\
much later times. C ' + e

[
'
’ 'S

-
s

IMPLICATIONS This paper rebreéents an initial report on a series
FOR FURTHER : / . =
RESEARCH - of related experiments dealing with the effect of color

cueing devices in visuals on various aspects of human
learning. Currentiy a systematic invgstig?tion into
\ ' the effects of variables such as rate of pfesehtation
. ‘of color cued visuals.anﬁ the nelatiéﬁ;hip between
¢ 'individual learner differences and learning from éolo:\

+ visuals is being conducted. The completion of this

series of studies along with.repiications 7ill -

@ .
p0551bly permlt more exten51ve conclusions to be drawn

- . [N P e e e

regardlng the role of color in. v1sual learnlng as well as

{
the establishment of a series of QU1de11nes for use by

imetructional designers in the deyelopment of educational

. materials which incorporate visual displays. v
Al '
s . '

1

‘ . ) . 19 -
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