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PREFA C‘E

-

For -the second year the Research and Theory Division_of the " .
Association for Educational Communications and Technology (AECT)

is publishing these Proceedings. cPaper; pub]fshed in this

volume were presentéd at the national AECT Convention in Denver,
Colorado. A 11m1ted quantity/of this volume were printed in
--hard copy and sold: It is also ~available 'n 1crof1che'through

the Educational Resources Information Clearinghouse (ERIC)

system. . .

_REFEREEING PROCESS: All1 Research and Theory Division papers
- —~ selected for presentation .at the AECT ,

Convent1on and included in th1s Proceed1ngs were, subJected to

a rigorous blind rev19w1ng process. Proposals were subm1tted

to Dr. Louis Berry of the University of Pittsburgh who coord1n-"
- ated the review process. All references to author wete’

‘removed from broposals'before they were submittéd to referees

for review. Approximately thirty five percent of the manuscripts

submitted for consideration were selected for presentation at
the Convention and for pub]icafioh in these Proceedings.
The papers contained in this dotument represent some of the

most current thinking in educational communications and

technology.

. M.R.S.

Research and Theory Division
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- Factor analysis and Schaffe post-hoc comparisons were performed on the

achievement scores and processing time data, respectively, for a .05 Tevel of

significance. Achievement results indicate a significant pictorial elaboration

line drawings with word labels were superior for the dfawing.task. Sighificant
main effects for longer response time were found foﬁ b}ects receiving

instruction by simple line Hrawings with word labels ang for subjects receiving
Spanish evaluation. Plausible theories of bilingual information prqcegsing are

discussed.

test task interaction wiph later post-hoc comparisons, indicating that the simple ‘
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The Cognitive Effect in Bilingual Learners Given
Different Pictorial Elaboration and Memory Tasks

»

1

. for the following interrelated questi&ns: (1) wuhat type of pictorial

. base which integrates these multiple issues.’

Although’ there-is ample evidence substantiating that visual aids

‘ designed speci?ica]ly to explain, clarify, and reinforce important concepts
: _ \
.do facilitate learning (Carpenter & Greenhill,\1956; Lumsdaine & Sulzer,1951;

‘gVanderMeer, 1949), there.ishuncertainty as to the genera]izetion of these

findings,aiven current curr1CUIUm decisions and improved research design
procedures (Torkelson, 1927) Nhat has been evidenced suggests that
pictorial illustrations can differentially affect learning (Dwyer, 1978),
yet little is khoen about, the effect of visualization on a bilingual
eohulatien‘(Paulston, 1979). queed,the generalizability of the visual

research on monlingual populations does not provide sufficient.evidence

' materials should be used in teaching bilingual learners? (2) Are different

types of pictorial elaboration equally effective? (3) wWhat type of materials
should be used for evaluating Bilinguel Yearners?

The research which has concentrated on the bilingual population has

‘been Yimited to the linguiétic or verbal aspects of memory'(LOpez, 1972).

Thus, the integration of these issues. 1n a research 1nvestigat10n may pro-
duce relevant 1nformat10n that may help c]arify the current controversxes
of single or duil processing and memory systems in bilingual students. This

study,therefore,sceks to address these concerns,given the limited research

13 —
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ﬁurpose of -the Study _ .

‘ The purpose of the investigation was to assess the relative effect |
on‘Spanish dOm%nant\biiiﬁguai students of different types of pictorial
eiaborption_with ahdio-sligg_Eﬁgiish.in§£kggtion:given different e;aiuative

.measures in their respective proficient languages. Specifically, the
- investigation measured the échiévement‘SCOres and the amount of retrieval .
time of bilingual learners given:

1. externaiiy presented English aud1o-si1de instruction containing

a type of p1ctor1a3 elaboration (p1ctures oniy, p1ctures and words ,
or vords oniy), and

2. self-paced evaluation measures in Span{sh or English requiring

dif ferent memory retrieval (drawing, identification, terminoiogy,

and comprehension}.

Review .of the Literature

An extensive review of the literature (see Acevedo, 1980} found that
although. the use of visuvalized m;teriais»has increased greatly over the
years (Carpentér, 1953; Dwyer, 1972; GFopper, 1966), empirical evidence -
providinghbuideiings for thé incorporation of visual materials inéo the
instructional environment needs further investigation (Torkeisoﬁ, 1977).
The primary conclusion from this .investigative area has been that the use
of'visuaiiiéd materials to complement oral/print instruct{on ﬁroduces
* different-levels of achievement dependent upon varioﬁs instructional

" characteristics and environments (Dwyer, 1978). This conclusion appears

4 - T~
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. cues Which would enhance their ability to extract the essential components

dependent upon the degree of realistic detail, method - presentation,
student-characteristics, type of evaiuatién, or other task features. ”

As used-in the context of this study, pictorial elaboration (combinations
of simple 1ine.pictures and word labels) attempts to facilitate learning
of meaningful audio concepts by focusing the learner’s attention on visual
of the presented information. B8roadbent (31958, 1965) and Travers (1964,

1969) Qave suggested fhat too many i;relevqnt'cues may actuaily compete for
attention and subsequent information storage. ‘ )

Eufther basis fdr the study was derived from §H§éstigati§ns in human
information processing and memory LBower, 1972; Glanzer & Clark, 1963, 1964;
Paivio, 1971). Research findings curreniiy fav0r‘3garner§ having a ‘
Timited anq/seie.:ive information processing system and a dual {verbal and
visual) memory system {Levie & Levie, 1975}. Thus, stéuétﬁring devices,
such as codes for verbal and visual instruction,have_been_found_to.facilifaxg__

the encoding and decoding of concepts in what might otherwise be a compliex

“task (Lamberski, 1980). HoweVer; evidence as to how these progesses take

place in the bilingual person has not been thoroughly investigated
(McCormack, 1977). The emphasis on research dealing with memory and the

bilingual student has been directed towards the linguistic components )

.as opposed to the visualizing aspects (Kolers, 1963; Lopez,.;972, 1977;

ROSe,lROSe, King, & Perez, 1975}.

The authors hypothesized that the use of varying degrees of piétqriai

- elaboration in relevant verbal and visual materials would produce

differentiated achievement scores for Spanish dominant coliege learners.

15
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Based on the iiterature, it was also hypothesized that the learners would

perform better on the evaluative measures in the language of presentation

{English).

T

Summary of the Methods

.

There were‘fifty-%pqr'ﬁpanish dominant bilingual subjects who _
voiﬁntériiy:participgted in the investigat{bn.-uhll wéfe-énroliedfin aﬁ"
undergradua?e prOQraﬁ of study at the Iﬁier-Aﬁérican University of Puerto
Rico., The students who parficipated demonstrated a moderate to high
degreé of proficiency in the use of the Spanish and fhe English languages

{Acevedo, 1980, pb. 41-42). o ' '

An externally paced audio-siide instructional unit{ adapted from

- - Diwyer and Lamberski (1975)1980), Qas'deveioped for the study. The concepts

and processes conveyed ih the twenty-one siide presentation,wifh accqmpanyl '

ing 18 minute English audio-taped narration (sée Acevedo, 1980, pp. 108-116),

were_or_the_human_heart. A_simple line drawi ng-of- -the-heart-was—used-as
the illustrative base for use with or without word labels; the word lables
would also be used by themselves (see Appendix A).‘ Thus, three versions
6f‘the presentation were prepared, identical in content except that one
presentation had simpielline pictures only for the j}}ustratiVe component ,

. the second had simple line pirtures and word labels (see Acevedo, 1980,
pp. 86-1075:-$nd the thirﬁ had word laBe}s only. Together, the three .
instructional presentations constituted one Experimenfal factor -~ pictoriail

elaboration.

e




" language in which they were written. Each evaluative measure was divided

inology test required the learner for each of twenty items to complete a

Two versions (English and Spanish) of an 80-item self-paced evaluative

measure (see Acevedo, 1980, pp..117-127), adapted from Dwyer and

Lamberski (197771980), were aiso developed. Together, the two - test versions .

constituted another experimental factor - Vanguage of evaluation. Both
f .

evaluative measures were identical in content, the difference being the

*

into four task tests, each of which measured a different proportion of

verbal or visual recall and application. The.drawing test required'the

';1earner to draw a.simple line drawing of. the heart, iabeling the drawing

with twenty concept words which were provided. The identification test
required the iearner'to recognize twenty numbered visual attributes of a
prOV1ded simpie .ine drawinﬁ of the heart. Each numbered visudl attribute

had a correspond1ng test item containing five mu1t1pie choices. The term-

- L4

v

statement with a missing concept. For each of the twenty items, the learner

was—t0+se%eet—a—eoncept*word—from—a—provtded—fTve~chofce—reSpo1se—%1str—————————~——————

The comprehgn51on test consisted of twenty items which included.a question
or statement relating to a compliex process of the heart. For each item .
the learner was requiréd to‘select from a provided four-choice response 1ist’
a concept word or function which related to the process. Distracter
concepts (concepts not found in the {nstructional_preséhtatqu)were added
to some mh}tiple-ghoice responses in the task tests. The four task tests
constituted the third experimental factor - type of task test.

Experimental procedures for the investiggtjon included three sessions.

For the first experimental session, subjects reported to a central 1ocatipn

17




where they were administered a 50-item English Proficiency Pretest. 1

At compietion of the English Prof1c1ency Pretest, SUbJECtS were matched

by language proficiency and randomiy assigned to one of six treatment
. groups (see Figure 1}, 0
For the second experimental session, subjects reported to thiee
separate treatmenterPms, dependent upon the{r randam-matchéd‘assignﬁent.
They weré administe;ed a 36-item Physioiog& Pretést (see Dw&er, 1972,
pp. 133-138) w“%"h measured pr1or‘b1oiog1cai knowiedge of human anatomy

and bodily functions. Later, they rece1ved one of threg externally paced

tinstéuctionéi piresentations. v i

After fort}-eight Hours,subjects reported for the third experimental
session to one of two assigned evaiuat1on rooms (dependent gpon the1r
random-matched assi ment),where they recejved %he self-paced drawing

test in Spanish or ABglish. Upon compigt1ng and hand1ng in the drawing

test, the remaining®self-paced .evaluation tests (identifigation, terminoiogy,

-

. A e
and comprefension) were given to each subject. Starting Time and completion

time for all four tesis were recorded by the subjects on a provided time

card.

]

Réseq:ph Design ' .
. The desigq chosen to test treatment conditions was an adaptation of

the postfest-oniy, multiple treatment design,as described by Campbell and

IKing,'H.V.. & Campbell, R.N. An English Reading Test for Students.
of English as a Foreigh Language. Portiand, Oregon: English
Language Services, 19/5. :

.. 18
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~I+and illustrated in Figure 2775 based upon the means and “standard

-

Hypotheses and Results

The hypotheses for the learner achieVement data (number of Eorrect
item responses for each of the task tests) were analyzed using a 2 x 3 x ‘4)
m1xed factorial anaiys1s of var1ance for repeated measures with subsequent

‘post-hoc mean comparisons. The factor1a1 analysis represented in Table

deviations for the treatment groups found in Appendix B. Diagrostic data

. and Hoyt s Estanate of Re31ab131ty for the 1nd1V1dua3 tast tests has been

-

provided in Append1x D.
The hypotheses and results are as follows.

Hypothesis 1. Spanish dominant bilingual learners who receive an .
English audio-slide presentation containing pictorial
elaboration of simple line pictures with word labels
will obtain significantly greater ach1eVement“means on
the four criterion measures given in English or Spanash
than Spanish dominant bilingual learners who receive

- the identical presentation containing pictoriai

e1aboratlon—o#—p+etures—on%y‘vr—or words only.

The twe-way 1nteract1on between task. test and p1ctor1a3 elaboration

.

_ was less than a .01 3eVe1 of sign1f1cance/ Th1s 1mp31es that while pic-

torial elaborat1on does not s1gn1f1ca:f?y affect each nean difference for

respect1ve treatment .conditions, it m3y affent one or more of the task test

-
compar1sons.‘ Post-hoc mean comparisons further substant1ated this finding

(see Tabl g) for the draw1ng test Mean achievement scores for the
respect1Ve treatment groups oh the fsyr tasks 1nd1cated that the cr‘+er1on
measures assessed d1fferent levels of content recall and appl1cat10n and

=)
may reflect vary1ng degrees of task d1ff1cuity

.13
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TABLE }
ANALYSIS OF VAKIANCE OF CRITERION MEASURE
, SCORES FOR TREATMENT GROUPS
_— e —= —— =
Sou{:ce.of as . Mean P Probability .
Variation Square _ . ‘
Language’ of o -
Evaluation (LE) 1 21,93 0.42 0.52
o 2 N - .
"7 TTTPictorial i va
Elaboration (PE) 2. , 50.23 0.97 0.39 .
LE x PE 2 59.84 1.16 .32
'Residual 48 51.74. ‘
{ . - .
Task Test (TT) 3 96.27 i6.32% - 0101
| _ T x LE 3 11.19 1.90 0.13
TP x PE 6 15.46 2.62% 0.01
TT x LE x PE 6  3.38 0.57 0.75
" Residual 144 * 5.90 ‘ |
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y TABLE 2
: . "
__wa”//;CHEFFé‘S MEAN SCORE COMPARISONS FOR PICTORIAL

”__ELXHORATION ON CRITERION MEASURES

- . . Ll '
e ey = T ]

L — - —
PE Mean . P . .
rm 1 C :
Comparisons Drawing Id?"tlficatlon' ’?e ino ?9? ompreﬁen?ion
. T ‘ y

: N V8 .- , : . ) :
%?j;*4), PE(2+5.)f' F=7.,53% F=2.51 . F=0,05 " L P=0.05
EE(144) VS PE(346) ' F=0.18 - F=0.02 ' F=0.02 F=0.85
PE(2+5yvs‘PE(3;6) F=8.86*% F=3,14 -+ P=0,54 F=0.55 ~—
*p £,05 ' ST

Where: df = 2,50; critical F .05 value = 3,18 _ | T

PE(1+¢) = TR‘1~(picture only, English evaluation) plus g -
.. TR 4 (picture only, Spanish evaluation) . oo

PE(2+5) = TR 2 jpictufe and words, English evaluation) plus
TR S5 (picture and werds, Spanish evalnation) -
' PE(3+6) = TR 3 (words only, fglish evaluation) plus
' ) . TR 4 “(words only,/ Spanish evaluaticn)
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‘_/// Hypothesis 2. Spanish dominant bilingual Tearnérs who receive an
R . « . English audio-sliide presentation containing different
. _ . levels: of pictorial elaboration with an English

. evaluative test will obtain significantly greater
w _achievement means on the four criterion measures thanm -
.Spanish dominant biiingual 3earners who receive.the

. - identical presentation-but given a Spanish evaiuative
] . © test.

‘I

& : . .
Main effects due to’language of evaluation or subsequent factor inter-

: e
action were found not td be -significant. This impiied that the ianguage"

-

of 9vaiuat1on did not 51gn1f1cant3y affect perfonnancﬁ Eh any of the individual

task tests. Thus, Hypothes1s 2 was not supported.

Hypothesis 3. Span1sh.d0m1nant;b1}1nguai fearners who receive an
e English audioésiide'presentation containing different
. levels of pictorial elaboration will obtaip s1gn1f1cant3v
greater means on the test measures that require more

visual retrieval than those test méasures that requ1re
verbal retrieval. . .

— e The add1t10n of pictorial e}aborat1on to the English audio narrat1on

dur1ng instruction d1d not‘produce the s1gn1f1cant}y greater mean achfeve-

.
-

ment scores for the more visual than verbal retr1eva} tasks for each _
p1ctor1al elaboration cond1t1on. Rather, as the main and post-hoc angiyses

1nd1cate, s1gn1f1cance is dependent upon type of pictorial elaboration

{picture and word labels) and type of task (drawing test). It should be noted,

noﬁévet“in the identification task test, a trend existed that also suggested

*that pictures and word labels were more effective than word labels alone

R
<

" or pictures alone in this more visual retrieval task. . -

- The hypothesis for the learner time data (amount of total time
spent interacting with all four task tests) was analyzed using 2 2 x.3 i}

" factorial analysis of variance with subsequent post-hoc mean comparisons,

-

g
wgl

/
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_ ANALYSIS- OF-VARIANCE ON TIME CRITERION MEASURE

e ——————

PABLE 3

FOR.TREATMENT GROUPS

-
=

Source of Mean e

Variation at ' Square F Probability
Language of . . .
-BvaXvation (LE) 1 2063.20 11.85%* 0,001
Picforial ‘ ' .
Elaboration (PE) 2 848,21 4.,87*% . 0,012
Residual 48 174.10

- 4

*p <05
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TABLE 4

. ' L l-
SCHEFFE'S MEAN TIME COMPARISONS FOR .
PICTORIAL ELABORATION

—— — e

— =}

PE-Mean > .
. TSN Scheffé's F
) Comparisons L

PE (1+4) vs PE"(2+5)

. 0.36

PE(1+4)Vs PE (3:.,.‘6) 1,19

-PE(sz)VS PE(3+6; 5.14
;p <.05 i _ . . ‘
Where: ) )

df = 2.50; critical P value = 3,18

PE(y44) = TR 1 (picture only, English evaluation) plus
TR 4 (picture only, Spanish evaluation)

“

PE(245) = TR 2 (pictures and words, English evaluation)

Plus TR 5 (pictures and words, Spanish
evaluation) :

PE(345) = TR 3 (pictuies ohly, English evaluaticn) plus
; TR 6 (pictures only, Spanish evaluation)

* ' 29
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The factqria] analysis represented in Table 3 and illustrated in Figure 3

is based upon the means and standard deviations for the treatment groups

.~

found in Append1x c. o ' o

T
ﬁihhﬂ““ H) pothests—ﬁ—- Span1sh dominant-bitingualTlearners who receive am
. . English audio-slide presentation with different levels
o of pictorial elaboration with an English evaluative
test will requir® a significantly smaller mean time to
retrieve-the information tHan Spanish dominant bilingual
Jgarners who Feceive an identical presentat1on but with
a Spanish eva]uat1ve “test.

Both the language of evaluation end$p1ctor1a1 elaboration had a sign-
ficant effect on the total time required to complete the tests.
The main effect of 1anguage of evaluation 1nd1cates that those students
\Gho were given the eva]uat1on in English performed 51gn1f1cant1y faster than
those given the evaluation in Spanish. Post-hoccompar1sons (Table 4) on the
main pictoriei elaboration effect,‘while.not-significant, stggested that
those students given the word labels on]y presentation performed faster
than those given the pictures only presentation or the pactures with word
label presertat1oﬁ While post-hoc comparisons failed to reach the specified
level \of s1gn1f1cance, this could be partially explained in that the power
of'thelpost-hoc comparisons does not equal or exceed the power of the overall
test of means.

\

Interpretation of the andings

i
D1scus41on of Hypothesis 1 .
Th ftnding ‘that externally paced audio-slide English presentat1ons

with simple 1ine drawings and word 1abe15 were more effect1ve for the

Qo
L




"

drawing task measure for bilingual learners (together with the:same - trend
in the }dentificétion task measure)} appears to be supportive of the con-

tention that two referents during the acquisition of the desired concept

téﬁ]]itate the Yater retrieval Of information in tasks requiring more
visual information‘(Qroppeﬁ,‘lgﬁé). Other fetrfevai tasks requiring more
verbal solution did nbtzproduce significant mean'differenges for different
pictbf%éi eiabqratiOn c;nditions, as has been generally found for monolingual
subjects (Dwyer, 1972). o

This finding a]sﬁ'partially supports the cue summation theories
{Black, 1962- Rappaport, 1957, Rosonke, 1974; Travers, 1969) which
suggested that the addition of cues to instructional materials will pro-
v1de increased achievement. However, th1s f1nd1ng did: riot necessar11y
supporirthe contention that learning does confbrm to a linear re}at10nship.
which is dependent upon the number br complexity of the cues employed ‘
(Fitts,. 1956; Vitz, 1966). vRather, the data sugggséed'that the value of -

cueg_for instruction was highly dependent upon the reirievai task (Dwyer,

11972). .

The finding that worp labels only and pictures only were less effective
than pibtures,ang woéd labels was consisteht with cégnitive theories thch~
maintain that if a learner does not previousiy hﬁve a sét of éodes {natural
}anguage med1ators) to identify with, 3earn1ng will not be enhanced (Pa1v1o,
1971) By providing word Tabels in addition to the s1mp3e line drawinas,
the materials provided mediation enhancing the encod1ng or decoding strate-
gies. ‘Péivio (1971) contendg that tﬁese two systems of processing infor-
mation, images and verbai,'wou1d-significantiy enhance learning; ’the data
31
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appears Po Support this coqtentioﬁ fo;Abi1ingua1 learners.
~ Since codes were provided in the picture and word label conditions,

' 3e$rners may have been better able to encode the moreofnformatibn—rich'
audio'harra;iont Thh{, it s possible that the visual p;esentation was
a reinforcing element to the visualizing, locating, and associating of -
elements,‘ﬁgitiating the construction of ﬁentai,images and Qerﬁp} asgbciatigns.

The dual encoding of information,however,does not séem to produce

any significant differences as the retrieval.task becomes more sequential

-or verba3="ln these criterion measures having two referents appears

redundant to the‘task'retrieva1 requirement. :

-

-Discussion of HYpothésis é
The finding that reifievai recail or applicationlwas not significantiy

affected yith the aiteration of 3anguagés fraﬁ instruction to testing wés
jnconsistent with the stimp]us genera}izatio;‘pheqries which suggested a
'significant effect for identical learning and testing materials (Hartman, 1961;
Severin, 1967). If the results had been consistent with these theories;nthe
bilingual student w;uid have obtained better scores for an eva{uatioh that
was carried out in the same language of instruction (Fryetes, 1977).

" Pictures with w&fd Tabels in English seemed to pavﬁ facilitated the ac-

' quis%tion’of English narratiye %nfcrmation,bﬁt once the concépt was acquired,
@bé'ﬁetrieval advantage 9f a specific language in testing became irrélevant.

.1t should, be noted that'a Spanish presentation may alter this interpretation.

-
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D1sCUss1on of Hypothes1s 3 .

ReSUItS and 1nterpretat10n again reflect the 1nteract1on of pictorial .
o eiaborat1on with type of task test and subsequent post-hoc compar1sons.
AS‘pPeViOUSIy noted, achievement on the more visual tasks (drawing test
and the trend noted for the identification test) was enhanced by the dual
representation during presehtation\ Also,the opposite is pdssible-that
pdctures with word labelsAduring*presentation could have been distracters
that affected ach1evewent on the more verbal tasks during recall and

app11cat1on. Th1s would tend to support the content1on that higher order i )
‘ cognitive memory is more dependent upon the ava11ab111ty of a ve;Bal code '
and not necessarily a visual one {Del Castillo & Gumenik, 1972). ' ‘ ;

Given’this contenticn,it is poseible that word labels'oniy or pictures |

enly might have made easier the coding of the verbal narrative informatiod
dd;ing presentation serving‘ae piturdl language mediators in later verbal

retrieval tasks which require more abstract and sequential information for

solution rather than the more concrete and spatial. A o

*

" Discussion of Hypothesis 4 L SR
%he finding that language of evaluation does significantly affect the

time required to complete tﬁe testing instrument is supportive of the thedny

of'two independent 1inguistic systems and the dual system hypothesis for

bilingual learners_(Kolers 1963; Paivio, 1971). The delay in completidg

the Span1sh testjdes probably due to code-sw1tch1ng ThUS, the qoncept of

a §1ngle storage area from which each language drews its responses was not

;SUPported since there was ng immediate transfer (Kolers, 1963; Tulving &

“ w

-
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bélotia, 1970). The ihformaf?bn‘éppears to.have been acqui}ed in the
. language of presentation and more readily retrievable.when the same language
wﬁs available at task testiﬁg. Where the Spanjgh test required ahothgﬁ
brocgssing step to derive the corfect solution, MacNamara L19§7) has
indicated thdi this trﬁnsfe; ﬁa} reflect a stage of relearn?ﬁg a second
language.. However, since the students had been exposed to English as
a second language for at least twelve years, this seems less likely.

The results should emphasize that‘thfs code-%witching process

did not affect learner achievement; the cognitive requirement meﬁély took

. longér to process and derive the correct solution. An aTternative to

investigate is that if students were provided prictive or feédback during
‘instructjqp, the results may be different.
Tﬁe finding that bilingual §tu&ent§ who réceiﬁéd the presentation witQ
word labels only performéd faster on the evaluative test than the 'other

groups may indicate thai they had less coded information-to access, particu-

Jlarly since their achievement scores were less. - o
Conclusions . _ . : ’
If designers of externally paced visualized-instructjon and self- .

paced evaluation are to be responsive to the results of the empirical

}' .
evidence, it would be important to give spetific attention to the structure
of different types of_presentations in providing instructional content to
bilingual learners. The selection of a specific method of pictorial

_elaboration appears dependent ubon the learning and retrieval fask involved.

t
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Specificél_'iy,as the seif-paced retrieval task in testing requires more visual

-

than verbal reca}_l or application, s‘impié line p'ictures with word 1ab\gis\
du_ring English inétructic’m appear to enhance th'e'Spam‘sh &mninant iearner'\},
achievement more than the picturés al}one or word labels alone. Language
- of evp‘fuation does not appear to be a re’leva_r'\t varia.bie in t:e'iation to
overall achievement, but does influence the amount of time necessary—for—
combietion“of criterion measures. ,‘Spetif'icaﬂy,‘ se‘if-'paced English evaluation
. appears most efficient for 'Spam"sh dominant Hilingual learners when !instrl]c—
1'c.ez_cl by e;ttern_aiiy-paced Eng.h‘sh' presentatiims. o
Tﬁus,' this study indicates that when interaction is allowed with"
different types of pictorial elaboration during presentation of concepts,
- b%h‘nguajis will achieve di fferent perfpfmance levels for different cogni .tive

L}

memory tasks.

L
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" APPENDIX A
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. . APPENDIX B.

i &

MEANS’ AND STANDARD DEVIATIONS OF CRITERION

MEASURE SCORES FOR TREATMENT GROUPS

P — _=
Treatment n rndices ~ Task Tests v
Groups (TR) ' : A B . .
v T ] 6.42 4,41 3.01 2.88
4 10 X 6.70 7.80 7.10 5.70
! N SD 5012 5016 3084 3040
PE (Pictures) 16 X © | .6.44 8.38 6.19 5.69
| SD 5.44 4,80 3,66  3.11"
2 . 12 X ., o.25 10.75 6.58 6.42
sD 4,43 3.82 3,53 3.45
5 8 - X 8.6%, 9.38 6.63 5.25
sDh 5.24 5.66 4,17 2.76
PE(Pictures | 20 X - | 9,60 1l0.22 6360 5.95
+ Words)- SD 4,71 "4.,55  3.69°  3.17
. sD . | 4.16 2,99 2,48  2.79
6 11 - X 7,73 8.73 7 6.82- 7.82
sD 4,36 4,82 4.07 4,07
IE (words) 18 |- X 6.26 8,22 5,78 _ 6.78.
. 'SDa 4,56 4.15 +3.70 3.78
Notes where - TRl = Picture only, English Evaluation
TR2 = Picture + Words, English Evaluation
TR3 = Words only, English Evaluation
TR4 = Picture.only, Spanish Evaluation
: | TR5 = Picture + Words, Spanish Evaluation
TR6 = Words only, Spanish Evaluation
4 LERY . y
A = Drawing Task Test _ ’
B = Idehtification Task Test
. C = Terminology Task ‘Test
) D = Comprehension Task Test
PE = Levels of Pictorial Elaboration

: - e




[ + 2

MEANS AND STANDARD DEVIATION OF TIME

, FOR -TREATMENT GROUPS. .
t _.b =
L_anguagr:.' a3 Pictorial Elaboration (PE) Total
EV?LIEI:;#;OI} Indices. Picture|Picture + Words Words (LEY
&7 .. English AN . | .
. X 39,17 " 43,42 - 30.43 38,76
d SD 13,03 11,93 3.55 | 1l.61
® n (6) (12) (7) (25) -
S;panish _ . .
X 49.40 58,13 43,73 49.66
*“SD 14,51 22,02 7.60 | 15.62
n {10) (8) . o A1) { (29) .
' = ] _Grand
(PE) Total - Total
: X 45.56 49,30 38,56 | 44,61
SD 14.46 17.77 - 9.11 | 4.83
n - (16) (20) (18)- | (s4)

-

. f.'

-~

A



.- L3
. - »
-
L3

APPENDIX D

'RELIABILITY FIGURES FOR THE
‘INDIVIDUAL TASK TESTS

====n= —_——r

C wieas Task Tests
Indices :
jDraw1ng Identzfzcatzon Terminology Comprehension
. - ' o . . - . N : o !
Mean 7.56 - 9.00 6.20 6,15
Standard’ . . o
Deviation | 5.05 - 4,51 ‘ 3.63 *3.34
High ) :
- Score* 17 0 vy 18 . 18 . 16
Low . . ~
Score* 3 0 . 2 1 . 2
Hoyt's | 0.86 .0.80 10.69 0.58
’ Standard _ L . i
Error’ 1.81 1.87 . l.90 1.95 ;
- £ o . & -, -
#Total nunber of posszble scores in each task test is 20
points, < - . '
: . Notez Total number of 1nd1v1duals taklng tests was 54
, ' subjects. . _ > ?
5 -
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THE RELATIONSHIP OF COMMUNICATION APPREHENSION LEVEL -
7 - ; '
AND MEDIA COMPETENCY
Dr. Chervl Anderson
University of Texas at Austin
Introduction

The identification of variables which determine users and
nonusers of media in.thg cl&sgrOOm is important to meéia educators
because decisions must be made as to the best methods for persuad-
ing nqnuﬁeés tdvmake media an integrél part qf.their instrubtion.
Thgre}have been humerous stud%ésﬁﬁhich héveaattempted to isolatg

utilization Yériablés, however, the findings are frequently contra-

dictoryz The variablg; studied have included:_grade level, subject

Al

- taught, media training, media competency, barriers o utilization,

attitudes toward media, sex, teaching experience, mechanical ability,

and personality traits.

Recently, Dunathan and Powers (197§) linked the persohality

trait of communication apprehension (CA) to past and projected fu-

. -

ture use of media among preservice teachers. Communication appre-

hension is generally defined as a fear of oral communication. This

trait can have a negative impact upon a person's life. Research

.indicates that a person with hich CA is viewed less positively by,

teachers, employers, and peers (McCroskey, 1977). A person with

high CA will seek to avoid any type of communication activity.

Dunathan and Powers conclude that this avoidance can be expanded to

Oy




f

'inelude technologically based communication as well.
In their study. Dunathan and Powers asked beginning educetion

majors enrolled in a required introduction to education course to

1

indicate on a 1l0~point scale (see appendix) their past and project-

-~

ed future use of ten instructional media: motion pictures, televi~

_Sidn, overhead, audio, slides, filmstrips, models, games and charts.

Stude nts were also given McCroskey's Personal Report on Communica~

-

tion Apprehehsion {PRCA, .19?0 see appehdik) The researchers con~,

cluded that hlah and moderate CA individuals tend to qroup together

in their past and progected future medla use. These two groups,
which made up 85% of the sample, reported significantly less media

use than the 1ow CA group. This flndlng was repeated in another

-

" powers and Dunathan study (1979) that was conducted with ending

"education majors. Thus, communlcatlon appreheHSLOn appears to be

a_possible factor in media utlllzatlon.‘

-

As of yet no specific media competencies have been empirically

1l

. related to media use. Howevef, most experts would agree that gen-
eral competency in media requires knowledge in selection, utiltzationh ‘
production, equipment operation, and evaluation of media (Fulton,
‘ 1960; Meierhenxy,1966; Pascoe, 1957;White, 1953).- In addition.
teachers, administrators, and ﬁedia educators feel that knowledge
B - -of-production skills and training inother aspects of media are e
important in teacher educatioh (Brookens, 1970; Busse., 1976; Ford, ’
1974; Haselwood., 1972:; Kennard., 1973: King, 1967; Meierhenry.'1967:
Mars and Bergeson, 1970:‘Romano and Speiker, 1974: and Salley. 1965)
Streeter (1969) is the only study which has successfully re- |

la*>d media cdmpetency to media utilization. Using Meierhenry's

- competencies {1966), Strecter questioned teachers and found a pos~"

3
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itive correlation of .41 between media cémpétency ahd frequency of ..
use. “Twel;e of thé compgtencies were ideﬁtiéied as potentiai,ih-
fluencing factors }n media utiiizatidﬁ. -Only'five;of‘these were po-
ssessed by the teachers and yet two-thirds of them'had recekved .
nedia traiﬁingf This éay indicate that trainindg in media is not

-

neccessarily related to media competency.

X :
Purpose of the Study.

Fyom‘thq literature, it is possible to suggest that’media com-
,petenéy can be qorrelated wi£h media utilization. iﬁ is also.pos—
sible to suggest that CA is an indication of media utilization.
what then is‘thé relationship between CA level and medi? utilization?‘

The purpose of this study was to investigate the rélaﬁionship be~

. [ .

tween CA level and the attainment of media cgﬁpetencies which are
fundamental to the proéucfion of ba;ic media, and the relationshipl
between thé atgainment of competency anq the future use df media u
amonyg preservice teachers; Tbe tirst null hypothesis was that there
would be no s;gnificaﬁt differences in the achievement of media_cqm*‘
petencies amondg the three %evels of CA subiects. The secoﬁd null
hypothesis was that there would be no signifieant correlétidn be-

tween the attainment of media competehcy and the projected future

‘use of ten common classroom media. )

Methods and: Procedures

A quasi-exXperimental design was used because the §ubjects
were an intact droup who were enrolled in the Wintef 1379 semester
of ; bésid media course at the University of Missouri-Columbia,

The experiment was conducted over an eight weck neriod and involved

only proauction skills. At the beqinning o€ the course :inty-two
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' subjects were tested for CA level using the PRCA and asked to in-

dicai% their ﬁians for the use of media on Dunathan's and Powers'

‘Media Utilization gbgle. '

* . The PRCA is a self-report instrument which delincates individu-
als who are high, mo@efate, and low CA. High CA indicates an indivi-
' dual whonfgﬁfearful of communicative encounters. According to

McCrdskey's(f@??) standard procedures, a score which falls one stan-

-~ LI
.

dard deviation above the mean indicates a high CA person. .A moderF'

P vy sy XN . . . .
ate CA individual i$ one who exhibits some disomfort in communicative
. > ' T e -~ '

encounters, A PRCAE%core which falls + one standard deviation from

the mean indicates a moderate CA, Low CA i; represented by a per- .

4 L]

- son wno is quite comfortable in commupicative encouters. A score
, ‘ !

.

. ' ' N ’ ’ o
which falls more than one standard déviation below the mean indica-

tes a low CA individual. The data collected are reported in Table 1.

¥
A

TABLE 1 ' B
. ' PRCA RESULTS Co R

Level of CA | Number of Students . Range of Scores

‘Low CA | IRE I 33 - s6.21 ;

" Moderate CA ' G4 < 56-:22 - 83.78
High cao . . 15 83.79 - 113 -

R - : ! '
N=92 . . Mean = 70 " Standard deviation = 13.78
- In testing the first null hvpothesis eight tasks were designed

to develop production skills in picture mounting, lettering, illus-
tration, and design., These were evaluated by thrée gualified judges
using the researcher's Media Production Skill Scale (MPSS, see ap-

pendix)} which rates each task according to specific criteria on a
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5-point scale. The data was analyzed using-a Krusal-Wallis one
. ' 7

way analysis of variance. In testing the second null hypothesis
the composite séores from the MPSS and the averages from the Media !
Utilization Scale were correlated using the Spearman rank coeffi- \\g

cient. The level of significance was set at .05.

Findingsg .

In testing the first hypothesis the .05 level of significance

-

had an H value of 5,99 with two- degrees of freedom. The null hy-
pothesis ‘was rejected in three of the tasks. CA'ievel was,sigpifi~

cantly related to the competencfés of squared reduction, projected

. ~

enlarggment, and hand lettering. The H value for squared reduction
(18.74) was significanf at the .005 level. The H value for project-
ed enlargement (10.76) was significant at the .01 level. The H
value for hand.lettering(ﬁ;sﬁ) was significant at the .05 level.

Commercial lettering (H=-4.82) approached the .05 level of signi—

-

" ficance indicatihg a possible relationship between CA and this

. " Particular media competency. CA level was not significantly related’
to the competencies of dry mounting, rubber cement modnging, mechan—rﬂ“__#J

/ - .
“ical lettering, and design. 1In all bgﬁutwo-taskﬁ’(ﬁégﬁgﬁzggzﬁzgk— .
"'_._-_.H_'_-_-_F .

—r

- —

_pg;;ggm_andrdry#ﬁBQﬁEfﬁé‘) the low CA group produced the lowest

|

H

mean rank. The data are reported in Table 2. ., ) oy
The second null hybﬁthesis was accepted. The reults of the 'iTn

Spearman rank coéfﬁicient are raeported in Table 3. A correlation

coefficignt of -.0725 was obtaiﬂed. The t value of .61 was not b

< significant at tﬁc .05 level (£=2.00) wi;h 71 degrees of freedom.

T
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TABLE 2 ]
RELATIONSHIP OF CA LEVEL TO ¥EDIA COMPETENCY
\ . “ ) ‘ ' o ) * Rank Means
"\' -Assignment : Low Woderate “ .~ High i value
'I.l - . ! - —_-. PRI
' Squared Reduction . 38:00 4..20 : 50.82 18.74%%x .
| Projected Enlargement . 27,92 ~ 45.86 . 42.96 10,80 ;
N Dry Mounting 43.00 16.68 38.1r T, -0.60 .
f - Rubber Cement-Mounting 24,79 48.32 - 36.78 ¢-1.22
Commercial Lettering 35.86 - 42.06 ° 45:75 © -4.82
hY 7 oL
* Meghanical Lettering 49.96 44,15 33.46 . - -1.06 \
_Hand Lettering ©35.45 41.29 ' 41.33 - . 6.86%
AN i - e . . )
. . De_szl.gn\and Composition __'rr—___‘,j_.ﬁ__:_;________ﬂ,-_——«l-z.62 - 38.46 ‘ 0.026 .,
— - *significant at the .03 level . » )
x*gipnificant at the .01 level
* ==xgignificant at the-.005" level
N 52
\
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Y ‘ TABLE 3
1 . .- - .
. " 'RELATIONSHIP OF PROJECTED MEDLA—YTILIZATION
. - TO MEDIA COMPETENCY :
ro = -.0725 . . N =73
t = .61 7 : . ' _ : df = 71
- - ;ﬁ "
) &
Not significant at the .05 level ;
) 4
!L * -
o_ . W *
. ‘, -\. ‘ ' h
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Discussion : ) )
Y

i [ ]
In analyzing the data two patterns emergeds (1) the low CA

groups received the loweést scores on a majority of the ‘tasks; and
(2) the type of task which produced significant results required
; !

&

good eye-hand coordination. ‘‘he hiah and moderate CA groups.ex-

n -

celled in the tasks 6f squared raduction, projected enlargement,

and hand lettering,however, when the task required the use of me-

chanical or commercial deviceé, there was no significant differ-
J . . 3 .
ences among the groups.

H

-

. A possible ekplanatidn for these findings may be found in the
'literature on CA. McCrosﬁey {1977} ﬁas found low‘CA‘individuals'
to 5e 1es§ anxious an@ more easy going. ‘This may have.affected -
their approacﬂ %n‘attempting these visual tasks. The approach may
have been one of “winging‘it“, resulting in lower scores.“fhe

?igh CA individual is more anxious, more task oriented and there-
fore, may have taken the visual tasks more seriously, resulting in

»

-

¥
higher scores.

~

The low scoring an the part of the low CA g.oup is not typical

of their academic pgfformance. Research has documented that the

’d

low CA individual/maintains a higher grade point average than the

L] . .

t"gh GA individual (McCroskey and Anderson, 1976). Another possible
explanati&h igtﬁhat, beéause the high CA person is less capable and
less comfortable in dedling Qith oral communication, the high Ca .
indivi@ual may actually excell in visual skill;. #The reverse beiﬁg
the case for’the'low CA individual. This study's £findings indicate
that the low CA group may have some visual handicap which can be
overcome when mechanical devicés are used. These findings also in-

dicate that the high and moderate CA individuals have some natural




" visual ability.:

‘media and, the high CA individual would not  The flndlngs of this

The findings of no significang correlation hetween media com-.

Ll

petency and media dtiliiation in testing the second hypothesis i
is con51stent ‘'with the fandlngs “of the first hypothesis. If com~
epetency in productlon sk111 was related to media utlllzatlon, At

would have been logical to expect the low CA group to obtain |

o .
* ~

higher scores and greater media competency, however, the reverse
- - A . -

*

proved to be truea

_hQuesﬁfGns stfli remain:  if the'high and moderate CA gﬁoups

s, - i

have the cdhpetegcy to produce media, why do they choose_not to
use it and why is the reverse true for the low CA group? The an-~

Sw AL may 11e &n the Way: media is perceived. If medla is viewed

»

as belng an extenSLOn of verbal COmmunlcatlon rather than visual '

communlcatlon, 1t is logical that the low CA 1ndiv1dua1 would use

u

study may have some implications'for the media educator. If ¢§ is

Ed .

Xelated {2 media utilization .and medi . competency is not, then the

-

treatment.of. communication appr '.ension becomes an important tool

- - ¥

in encouraging teachers t- .se wmelia. Media production trainirg is’

also important, but if it cannot guarantee media utilization then,

"
a

it is time.to look for other. methods which will.

Summary

Again, the purpose of this study was to investigate the
relationship of communication apprehension level and media com-
petency, and the relationship between attainment of media com-
petency and future media utilization. The first null hypothesis

that tLhere would not be a significant dif{fercnce in the achieve-

ment of median competencies fundamental Lo the production of media

b




L]

among the chree levels of communication apprehensioﬁ was reljected
in three of the eight competencies. These were squared reduction,
projected enlargement, and hand lettering. The second null hypothe-

sis that the attainment of these media competencies would not cor-

Felate with projected future use of ten common classroom media was

accepted.
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PERSONAL REPORT 0N COMMUNICNTION APFREIENSTON

-

DIKECTI0:S: “This instrument is composed of 25 statements concerning
your communication with other peaple. Please indicate the degree to

‘which cach statement applies to you by marking whether you:

1) Strongly Agrvee, 2) Agree, 3) Are Undecided, 4) Disagree, or
5) Strongly Disagree with each statement. There are no vight or wrong
answers, Work qulckly, just rccord your first impression.

“

—
L]

Fhile participating in u conversation wlth a npew acqua1ntanee I

fecl very nervous,

I have no fear of facing an audience.

tolk less because I'm shy,

look forward to expressing my opinions at mtctlﬂbh

am afraid to express myself inoa group.

look forward to an gpportimity to speak in public.

‘find the prospect of spealing mildly pleasant.

Khen communicating, my postuve {cels strained and unnatural,

I am'tense and nervous while participating in gronp discrssions,

Although 1 talk fluently with friends, I, am av a Joss for words

on the platforn, . ‘

1 have no fear about expreszing myself in a group.

12. My hands trembie when 1 handie objects on the platyovm.

13. 1 always avoid speuking in public if pessible.

la. 1 feel that 1 am morve fluent when talking to people than most
oLhc; people are,

15. am feurful and tense ull the while 1 am speahing before a group
oi peoptle.,

16, My thoughts beecond confused and juabled when | ospeak before an

- audience. :

17, 1 like to get luvolvcd in proup discussions,

18, Although 1 am nervousust betore getting up, | seoon forget my
fears and enjoy the expericnce.

19. Conversing with people whe hold po-~itions of autharity causcs me

. to be learful and tense, .

20, 1 dislike to use my body and volce cxpressively.

21, 1 feel relaxed and comfor;ahlv while speaking,

22, 1 feel self-conscions when 1 am called upen to answer a question

or give an opinion in class.

T
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©23. 1 face the prospect of making a sprech with complete nonf&denuc.

24, 1'm afraid to speah up in conversations.
25, 1 would enjoy presenting a speech on a local television show.

To compute the PRCA score, Tollaw these three steps:

1. Add the corves for ttems 1, 3, 5, 8, 9, 1o, 12, 13, 1%, i,

19, 20, 22, and 24, )
2, Add the seoves for brens o, 4,006, 7, LI 14, 1), s, 2L, 28,
and 5.

3. Compiete the tolloveing forrula:
PRCA - 84 - {Lota] frow step d) + (tota] trom wtep 2)

28




MEDIA UTTLLIZATION SCALE -

-

..ON TIE FOLLOWING 1TIMS PLLASL BIACRLY 1. CUKRLSPONDING NUMBER REPRE-
SENTING YOUR REACTION 1Q EACH 1 {EM, . '

S~ To what extent do rou plan to une the jollowing instructional media in
your own tcaching?

3
26, Motion Pictures )
o Not atall ¢ 1 2 3 4 5 o 7 & 9.Extremely often
» 27, Television , .
' . Netatall v 1 2 3 4 5 6 7 8 9 Extremely often: .
28, Qverhead Projection Trausparencies . . .
Not atall v I 2 3 4 & o 78 9 Extremely often
. 29. Judio Tape Recordings, kecords, or Radio .. ’ {
. Not at atl ¢ 1 .2 3 4 &% o 7 8§ 9 Lxtremely often \
30. Slide Programs
. Not-at alt o1 2 3 4°5 ¢ 7 & ¢ Lxtremely often
31, Filmstrips _ ) . .

¥

o 7 Eatremely often

(<=
=

Not at all 0 ! 2 5 4

. Models or Specimens ——
Mot at oll 0 1> 3 ¢ 5 & 7 & 9 hLxtvemely often

Ll
b

33, Games

L™
L
—
=
<
-~
(=

Not at all v | 9" Lxtrvemely often

34. Charts, Graphs, Posters, balletin Puoards .
Not at all 0 1 2 3 1 8 o 7 8 9 ILxtremely often

35, Chalkboard
Not at all ¢ 1 2 3 4 5 ¢

-~
-

9 Extremely often
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MEDIA

PRODUCTION SKILL SCALE (ﬁPSS)

* Ratings:

1) Yery poor,

Dry Mount

2} peor, 3) fair, 4) good, 5) very good.

e e ————

Ta3K: To_mount-a-visual-on a I1 x 14 inch piece of illustration
board using dry mount tissue,
Criteria: :
Placement of visual on board | . 1. 2 3 4 5
. Trimming of visual 1. 2 3 4 s/
Dry mount tissug visible from edges of visual 1- 2 3 4 5 °
Bubbles and creases 1 2 3 4 §
Permanency of mount 1 2 3 4 ¢
birt on board and visual . . 1 2 -3 4 5
Overall appearance 1 2 3 4 f

v

Rubber Cement ‘Mount

Jl' -
Task: To mount a visual on a 11 x 14 inch niece of 1llustration/
board using the permaneut tubber cenont technique. i
{

Criteria: . o A
Placement of visual on board 1 2 3 f 5
Rubber cement blemishes . i 2 3 4 5
Rubber cement left on marging and Surface of i !

visnal . 1_2_3 -4._65 _
Pirt oxr forclpn marter under visual or nn

mount boird 1 2 3 4 5
Trimning of visudl ! 2 3 4°°5§
Tightncss of adhesion 1 2 3 4 5
Overall appearance . 1 2 3 4 5§

Commercial Lettering
Tash: To letter a sct of given words <o that the letters ave
properly spaced using dry transter letters.

Criteria:
Letter alipnment 1 2 3 & 5
Neatness of letters 1 ¢ 3 4 5
Line spacing 1 2 3 4 5
Word spacing 1 2- 3 4 5
Overall appearance 1 2 3 4 5

60
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Mechanical Lettering

Task: To letter a set of ypiven werds so that the letters are

properly spaced using a letter guide and pen or brush, -

o

- Criteria:
Letter alipmnent

1 2 3 4 5
Neatness of letters 1 2 3 4 5
.. . Spacing bhetween lottopg 1—=2 Z—d 5
Smoothness of ink 1 2 3 4 5
Line spacing N 1 2 3 4 75 )
Overall appearance P2 3 4 5
Hand Lettering
Task: To leiter a given phrase so that tae letters are properly
spaced using the speedball pen technigue.
Letter alignment ' b2 3 4 S
) KReatness of letters I 2 3 4 5
letter spacing” e - 1 U SR S S
v Word spacing 1 2 3 4 5=~
Line spacing 1 2 3 4. 5
Smoothness of ink . 123 4§ 5
Overall appearance 1 2 3 4 5
.. Hlustration ~ Squarcd Reduction
! Task: [e reducc a given illustration using the squared reduction - .
e o gethod. ATfUTIshied penand ink draving is required. CL
Criteria:
« Accuracy of reduction v 2 3 45
Smoothness of line . 12 3 4 5
Finished appeurance I, 2 3 4 5
‘ Illustration - Projected Enlargement
Task: ‘to enlarge a given iltustyation uswng the opaque projector.
A'finished pen and ink Jdrowing is required.
Criteria:
Accuracy of entargement - L2 3 45
Smoothness of linc . i 2 3 4 5 ;\
Finished appearunce Py 3 45

61




. i;'DisElaz ' ) .

Task: To create a bulletin board display no smaller than 20 x 32
inches which is dirccted towird a Jearniwg objective and a
patticular audience. . C.

Criteria: t,

Content
Does the content suit the audience
_Does the content suit the objective

> Is material logical ar? undervstondable

’ Free of irrelevant material :

bt b
r-JtQ‘r\JJN
Ld Wt L L2
.h.h..h&‘
[ 720 NN Y

Design . e
Durability of matcerials
- © Originality of design
Neatness of design
Simple without jeopardizing components - !
.. Is the design balanced
Is the message or central theme cmphasized -
Is theve sufficient contrast o7
Is tlic design harmonious '
. " Is the desipn unified
' Is there too much or too little negative space
U700 the verbal messages support the visual’ -
© stutement ’ ’
g Is the lettering size amd style appropriate |
[s the lettering legilile (spacing § ' .
T contrast) |
Are the tllustrations cxecuted well
) CAre the mounting techniques smooth and
; straight : : 1
- © QOverall appearance ]

- ‘
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The success of behaviorism in the social sciences has depended,.

. in large part, on a researcher's belief in his or her ability to isolate

" thought processes Fnd to measure, with°a fair amount of certainty, she
products of thought. But if y;u believe, as does Suéaqne‘Langer (1967)
that thinking is an act wh}ch proceeds in fits and starts and is
yafiously informed by such mental functions as memory, imagination and

. will, than the stimﬁlﬁs respounse paradigﬁ looses some of its explanatory
power. If you take an additional step and helieve that imaginé lays

a major-role in the act of thiﬁking, you are confronted with another

mental function that often defies isolation and measurement. Consider

~

what psychologist Edward Titchner (in Arnheim, 1969) said in 1909 about -

o ————

: - imaging and thinking. . . .

-+

"y mida, in its ordinary operations, is a fairly domplete picture

gélle;y, not of finished\paintings,ﬂbut of impressionist notes: Whenever - -

™~ s

) v . . ¢ .
N . I read or hear that somebody has done something modestly,’ or gravely,

- . ) or proudly or humbly or c¢courteously, I see a visual hint of the’modesty

ot gravity or pride or humulity or éour;esy. The stately heroine gives

me a flash of a tall figu;e, the ouly clear part of which is a bowed

A back," = - T !

. . : N L R T

In Titchner's ;iew, image ‘formation in the .act of thinkiﬁgh;swiﬂhﬂ_
impressionistic. He would agree, I believe, with Langer that the func-
\ tions of thought do not yield’to isolation ahd measurement. Yet,
Titchner's'images have meaning which san still be communicated today. ~

The combined words 'stately heroine' 'tall.@igure' 'steely grey skirt'

allow us to form our own images and meaning is then communicated dn a




L)

Situated sense. The image created, the picture in your mind, has in
h L "

ﬂits entirety stimulated the formation of a coﬁbept.

-

One learning theory that deals with .the act Bf,thinking and the

. - .
construction of codcepts in a situated mauner is Gestalt theory.

Another word for ‘Gestalt is form. Notice that Titchner's image was

dnrgely understood Bécause of its form, because of what was included

.
v . b

'ﬂi;hin the frame of his mental picture and what was excluded. Some-

psychologists who have long been confronted with the problem of account-
o ® b ;
ing for haphazard imaging functions of the mind have applied gestalt
. L] - ) -
theory. It has at various times been a favored paradigm in perception

Pl .

- . . . . *
research. Tt does not force a researcher to isolate and meagure ‘mental

——— -

functioné; such éé iﬁéging,but allows him or her to consiqer them.

in a situated sense, as part of a.whole.

In asking perceptual questions, gestaltists have explored the

ability of the mind to organize ﬁ%phazard information both visual and

non-visual.? The mind, they tell us, organizes visual information because

. *

of relationships between objects. .Such rélationships have been divided
. 7 . - - -

ingro categorfes of :imilarity, continuity, proximity and closure. Tbe‘

key words for gegtaltists are form and meaning. The mind, th;y Qelievé,

~
.

extracts meaning by intérgretiug the form cues which are present in a

visual_displhy (wiléon,‘et} al., 1969). T would like to refer td_éhosé
form cues as the smallest units of meaniug in a 318ua1 displa;._ ‘
Cestaltists believe, then, that,we‘reda these form cugé. The ability
of a viewer to read or deciphe;r}igure ground relationship is primary

in diseinguishing essential and‘ incidental Information. The ability of

-~
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“a viewer to compd?g and contrast shapes employs the gestalt principles
of similarity and proxiﬁity. The abilicty of a viewer to £311 ang
correct suapes emploves the gestalt principles of continuity- and
closure. Additional percgptugl skills are needed, gestalcists point
rout, to interpret Fform and color conqtancy{ size Scal?ng, {}gure

. ambiguicy and line alternation (Bloomer, 1979). Placement éf\the

figure allows the viewer to exercise'viewpoint and orientation skills,
A

It is imporcant to noté chat the smallest units of meahing, the form

"

cues, are contained in the wisual display itself, The mind in inter-

-

~ accion with chose units exc¥acts meaning, sc that the intuitive moment

of conceptualizaction is less one of discovery and more one of inter-

-

action between mental skills and form cues. Current visual communica-
13

- tion research employing gestalt principles eicher theorefically of
. © .
. ) methodologically havé helped Subtract some of the “aha" from che in-

il

tuitive moment of conceptualization.

) Since the founding of the yestalt school of psychology by Wertheim;r
) in the ecarly 20's, stress has been placed on insightfﬁl learning (Wilso
et. al., 1969). Insight, in fact, was emphasized in the interpretation
of the work Kohler andﬁYerkes with primates. Focus was placed on the
discovery asﬁects of the chimpzanzee's and g;rilla's behavior. Yert,
Yerkes himself discusses the steps which preceed insight. He describes
first, asurvey of the situation or display; second., hesitation and

concentrated attention; third, tsial and error; fourth, recurrenL con-

centrated ¢ v¢. mj and fifth, finally performance and repetition -

{(in Wils¢ . L-: 1969). HNote that his concern was with the outward




an investigation of obv;%us gestalt principles suc. as figure/ground, . i

. 4 "I
tehavior of the gorilla. From that behavior or motion, to.be exact,

he,had to extrapola.e the process of insightiul learning.f In that _;:
early Stage of Gestalt research, he did not ask questiéns about the

Eirsﬁ and second steps, namely survey *and attention that hqvé beeq sub-

sequantly asked. One might have asked "as the gorillgssuréeyed the

dispﬂay, what form cues gave him'the information he eeded.to proceed

and Jhiég cues riveted his attention and facilitated his extraction

| ) \
of meaning from the situation.”
. [ '
Current visual commu?ications rescarchers do ask such questions
(usually not of gorillas);ghey ask questiong about how viewers extract

fe -
meaning from the form and content of visual displays. Those researchers

who gddress themselves to questions of Form andlmeaning, whether it is
(. '

cloere. ptoximi;y or an exploration of strucgﬂre, coées. aesthetics
or 5Tammar of visual displays are employing gestalt theory. The central
queséion issone of see‘ing the extraction offmeaning from 3 visual
display,

% popular way of defining the patterns which emerge from application
of Form cues in a visual Jisplay 1slt0 call these-patterns codes

T

(Barthes, 1977). Codes ¢ rry some of the infrastructure of a picture,
but before 7 discuss codes) 1 would like to talk about those form cues
that ghin our atcention. Ré§earchers dealing with visual displas

¥

are oféen stymied by ¢l ° int of inforﬁatton wititin a frame. Methods
for rcqrrdiug thwusands of bitﬁ of information created by form cues

appear %1most impossible, Yet, the people wio create the visual

|I .




displays; the artisL, the photographer, the camera person, apply

. those form cues daily. They understand the patterns or codes of those

cues, whether their understanding is intuitive or realized. To get in-
side each medium, to study the patterns of usage would help unpack
some of the vital information about form cues and their relation to

meaning. The task may still appear impossible, but patterns would be

studied witiin the context of a question or hypothésis. (I will later

. ‘describe some studies which do this.) Units of form or structure which

»

communicate meaning in 2 visual display have been identified in art,
photography and [ilm és well as otﬁc. visual media. Some of these cués
are frame, line, color and shape. Rudolf Arnheim in Art and Gisual
Perception (1969) lis‘l;s ten within a frame and John Kennedy (1974) 1lists
seven methods of line rebresentati&ﬁ to depict surface within a frame.
In photography, borrowed, 1s well ag unique cues are important. Some ‘of
them are frame, focal point, proximity, angle of approach and depth
perception. Eleanor Gibson (1969) in her semi;al work in perception
stressed the importance of these form cues to the interpretation of
phqtographs. Additional form cues are lfound in the creution of motion

visuals. Cues operate in film and TV on three moving planes, the plane

‘of the image, the plane of the geography of the space photographed and

the plane of depth perception {(Monaco, f@??). Problems of describing
patrerns of overlapping, convergence, relative size and density gradient
become more complex. Problems of describing pat erns unique to motion,
cues such as ponning, tilting, zooming and dollying;and swltches such

as cuts, [ades, dissolves and superimpositions are not as complex.
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We not only know form cues are present within a frame, but we
know how we read them. We know that the bottom is more-important than
the tép, that the left side of thé frame is read first and that the |
bottom is stable and the top unstable (Monacn, 1977).

Degcription of these form ecues in visual media such as a;t, photo~
graphy, and film have been available to us for some tire and it has
been traditiomal in aesthetic and.ljtérary criticism to study the con-
tribution of form to meaning. What has not been casried out in either
the humanities nor the social scienceslis a sy tamatic description
of the patterns of asage, in other words, the codes; in various visual
media.
be accomplished. For instance, the pattern of usage, or the code for
plot development varies ffpm thieater to cinema to television. A

study which compares and contrasts the usage of plot development in

these three visual media would accomplish two things. TFirst, it would

allow us to evaluate the contribution of codes Erom theater and film to”~

.

-TV, and secondly, it would allow us to describe the unique contribution
of TV ro plot development. Consider similar comparative analysis to
.uncover the codes of suspense used in art, photography and film or the.
codes of dialogae suggested by photography and applied in [ilm and
television. Such comparcisons would yield a ¢learer understanding of
the unique visual characteristics of theée media.

Calls for the study of coding in visual media have come recently
from Wilbur Schirama (1977), Gavriel Salomon (1979), and lloward Levie

(1978) among others. In his work on symbolic codes, Levie discussed

72

I believe that with current micro computer technology this can
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the relations@ip between bictorial codes and mental operations and

;uggeafs that future vigual literacy study focus on this relationship.
Suggestions for the study of coding, however, have been borrowéd

from the area of semiotics, which has been called a general science of

@

treating “sign systems”. (deSaussure, 1966). Since visual media are

N

generally thought to be sign systems they are. ripe for semiotic analyses.
This analyeis antempt; to describe the unknown parameters of a sign
sygtem, such as photography, by close obser;ation of thz existing
medium (Barthes, 1.77). Basic objectives of this type of anlaysis
call for a logical description of trhe codes and signs that éive meaning
- to the system. These codes and signs must be observed from the inside
of the existing medium. OCne nust ﬁnderstand how they are used and what
they contribute to the whole system. Somc current semiological research -

in the visual mediz has been carried on by Metz (1974) and Bettitini

(1973) in cinema, by Umberto Eco (1976) in television and by Roland

- — —— -—Bartles—in printed vext and other media (1977). PBach of these researchers,

if they may be so calléd, are structural anglysists, following a time
honored literary tradition of "reading text'. In most cases here they
give readings of media and describe with precision their meaningful
units. SOEial scientists have long eschewed the methods  subjective
criticism, in ghich these analysists engage hecaus; i£ does not pro-
vide verificatién nor generalizabiiity. Semiotic theory, however, is
too rich fqr us to ignore. Methods of observation already established

in the social scienccs can Le applied, T believe to semiotlc analyéis.

' Given the problem of comparing specific codcs among two or three
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visual media,‘observation techniques could be developed. Torm cues
could be categorized and prioritized and then subwmitted to a panel of
experts for a validiey check._ Observers could be given similar train-
ing to reduce bias. Computer assisted programs could be written for
the observers to check the appearance, frequency and duration of- form
cues. ‘

o QObservers could analyze with the assistance of the computer the
same medium at the same time and a }eliability cLeck could be run on
their recording. Finally, patterns or codes would emerge and again
the computer could help not only with the analysis but with visual

LY
displays of these codes.

Analysis of codes and their contribution to the meaning in visual
media is only one part of semiotic analysis, but is the only aspect of
that snalysis that 1 am addressing here. Tt must be understood that
codes only exist within and because of a communication. Tt would be
foolish to seudy thoe pattern of shots (1ong, medium, close up) which
emerge in a random selection of film or TV. Yet, to study the hatterns
which emerge when suspense, or plot advancement, or dialogue occur would .
net meaningful information. Those studies which deal with cuding or
unpacking weaning through the study of form, I have looscly classified
as Gestaltists studies. Some current theorists and researchers address
coding issues in.wvarious visval media. 1In 1975 Zakia (1973). suggested
the use of some classic gestalt principles namely similarity, proximity,

closure, and continuity, as codes in photography.

A currcut study in progress at the University of Wiscowsin-Madison
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investigates the concept of ;losure as a code in photography.

Niko Metallinos (1979) in his recent grticle on television suggests
the study of.asymmetry, main direction, magnetism, attraction of mass,
figure/ground relationship, closure and vectors as codes operating wituin
‘the TV frame.

Television is aiso the subject of two current studies at the Univer~
sity of Wisconsin-Madison. One study is attempting to describe the codes
used in the audio track of TV news programs while the other is con~
sideri;g plot codes present in-TV drama. -"

Additional hypothéées can and have been posed ab;ut visual codes
used by novices in production. Howard Levie—has-indicated the desir-
;bility of such an approach when he gaid that 'Bven though the ability
to interpret a code is not usually, dependaont upon being able to pro- :
’éuce ie, production_ﬁay ba én excellent avenue to a richer understanidng
of the process" (Levie, 1?78, p. 34), H;rth and Adair (1972) in a now

" famour study with Navajo Indians asked questions about which comp;sitional
style novices would use when asked to tell a stery with film. They ;
found that native narrative styles used to tell existing Navéjo myths
and stories emerged in film composition. In fact certain érammatical _
structores were transferred intact to film composition. It was dis-
ciosed then that codes of storytelling, narrative codes that were
ambedded ir Mavajo t.adition, dominated the new medium. Codes from '
another medium (storytelling) supplied sone of the infrastrucfure of

the new medium, film.

A study similar to the Worth and Adair study was conducted by

. TR

’
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echnomechodologisis Beryl.Bellman and Bennetta Jnles-Rasette (1977)

in Africa:. They-asked approximately the same questions of natives
selected From two African communities in Liberia and Zambia. Questions
about compositional style of novi-es were posed. Video cameras were
given co.the selec;ed participants who then created ﬁhel¥ own g}ories
ture of both of these tribes were tfansferred to the éomposition of
videotape. As with the Mavajo's, their compositional style was narra-
——tive, When Bellman and Jples-ﬁosetce conducted this saﬁe study, by

: the way, with American TV production novices, it was found éhay their
dominant compositional style was dramatic, not narrative. .The.value
to ué, however, BE both the Navajo and African studies can be found in
the methods. Both studies develoﬁed methods for reading motion visuals,
Eoé describing form cueS and their patterns of usage, their codes.  In
fact, Bellman and Jules-Roserte gave 5 detailed readiné of the motion
cues contained in the narrative style of videotaping. Patterns which
emerged on the tapes were extensive usc of paming for establishing
shots, slow panning‘throughouc, “an absm}ce of zooms (wheras Americans

used the zoom), use of dollying and use of hesitations. What they are

describfng for the first time-are codes of narration in documentary
videotape.

I have attempted here to suggest a rescarch method for tne analysis
“of form cues and their codes in visual media. Descriptions of patterns
wihich emerge from observation of titese existing visual media will, I'

believe, allow us not only to articulate the contricution of codes to

~J
10§

‘on tape. Traditional narrative codes which appear in the oral litera-: - -




- .
. the meaning of the visual communication, but will give us more control
’ "over the proper design of visuals for communicatlion with these media.
t
"
" Q . S
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A}though pictoriai 113u$trations are one of the m05t'common=components'
- of’instructional texts, 11tt1e has been done to determine ow they affect

. 1earning from texts. The research asso'"ated w1th this area 15 character1zed

-

", by a diversity of purpose, approach, and methodoiogy. ‘Among the most common
probiems are the utiiization of materials, both verbal and pictorial, which -

are not representat1ve of mater1als found in. 1nstruct1ona} texts, an emphas1s

on hou pictures help 1earn1ng to read rather than how they he]p 1earn1ng

from read1ng, a }ack of+-diversity of 1nstruct*ona} content, and a generai

. ---..,s-.....--........-..._. —

3ack of attent1on to the theoretﬁcal aspects of the prob}em

To ga1n a more complefe understanding of how p1ctures affect 3earn1ng

research skills, as weil as thg;ﬁoncerns of the instructional deve]opment
specle31st - Additionally, 1t will be necessary to focus-on pictorial *
F.4 -

] attributes rather than-on the entire picture.

- from text 1t will be neceefgry to encourage researchers to focus their ‘\\\\
= attz?txon on_mnneeJmmed1ateiy practical probiems -This may cail for the N
‘ “  deve opment of 2 new type of researcher, one who has both traditional
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. . INTRODUCTION

1
BN
e} 1

‘Instructional texts are probably found in more schools than any

other'type t. ipstruktiopai media. Instructioqﬁithxts are usually
characterized by both written words and symbols as well as various
types of pictorial and vispal inugtrations° Yet, ir spite of the
E ~—__fact that there_has been considerable research in related areas such
as the effect of pictures on 3eafning‘to read both individual words -
and passages, surprisingiy little is Known about the effect of piﬁ-
tures on learning from instructioral text. As a matter of fact, the
" term "instrucfionaq text" is often confounded with ;ihér tyses of

]
instructicnal books. In this paper it will refer only to those books

~whose pfimary purpose is to present subjeﬁt—épecifjc information and
techniques, rather than those books, such as basa}‘feaders, whose ob-
Jactives are generally free of the constraints of specific acudemic
subjects. ,
Unfortunately, once this distinction is made, it becbmes‘quitg
¢  apparent. that research in this area is characterized by a diversity
of purpOS(,fhpproach, and methodoiogy. “The following then is an
attempt to describe the djfficulties associated with research which
attempts to determine the rilationship of pictorial illustrations and
learn*nb from instructional text, and to indicate some directions

needed t0 be ta:.2n in order to provide uceful results.




Difficul ties \

One of the major difficulties associated\with determining the

[ r—p—e

effect of p1ct0r1a1 111ustrat1ons on learn1ng from 1nstructional

éexts has been a contznued emphasis on studyina gw nictures affect
‘1earn1nq to read' rather than examining how pictures affect learning
from reading. As a result, there are;nuqerous studies of the former
type with only ra%e e*amp]es of the latter. The problem then feeds
&pon jtself as evidenced by reviews of research whicnkcontinue this
emphasis. Samuel's (1970) -oft cited review, for exampie, concentrates
~on the effect of pictures on acquisition of sight vocabL]ary while
paying oniy slight attention to how they affect comprehébs1on of
verbal q§ter1als. The few results cited by Samue]s wh1ch deal with
compreheﬁsibn ind;cat_ that pictures do not h1nder compre%ens19n,
however; £ en the%e conclusions are confounded by the fact that tne
sources citad used materials that were more representative\of
passagés used in:training students to learn how to read rhéper than
;s subyuct-specific instructional matgrials. conclusions a#d
rethodology similar to Samuels were also feund 1n another ﬁev1ew of
rese{§cn, Concannon's 1}975) analysis of the role of p1ctur€§ in the
reading nrocess. E

The use of ﬁ1ctoria1 stimu]ua materials which are not ;epresené
tative of those found 1n instructioha] text is another conmon problem

in picture-text research. Peeck (1975), while concluding that pic-~

tures help increase the amount of wnformation acquired, incorporated




g reading passage into cartoon-like illustrations. Similarly, using
voung children, Haring and Frye (1979) and Ruch and Levin (1977} based
. their conclusions on studies which used simplified line drawjngs
rather than the more replete illustrations found in texts. The pro-

blem of making generalizations from studies using inappropriate illuy~

strations is also found in studies which used older learners and which

do focus on learaing from reading. Line drawings which were not re-
presenfative of those found iﬁ texts were used by Royef and Cable
(1976); computer generated graphics were used with college students
by Rigney and Lutz (1976) who concluded that pictures can help con=_
cept acquisition from verbal material.

Just as results are confounded by utlizing pictures not repre-
sentative pf those found in instructianal texts, so too are the re-
sults confounded by the verbal component of experimental treatments.
Ohe such manifestation of this problem is the use of passages which
are toc short. Kankin and Culhane (1970), for example, useda 250
word passage as the tréatmént for college students. éimilarly,

Koenke and O+to (1969) required third and sixth grade students to
read passages of only 198 words in length, even.though‘they hag pro-
bably been exposed to longér passage$ in inswructional texts. The
use of verbal materials that are more indicative of basal readers
than instructional texts are often found in those experiments which
utilize elementary level gtudents. Verbal treatments yhich use
narrétive and prose styles of %riting.rather than the expository
style usually fohnd in instructional texts (e.g., ﬁaring & Frye.

i
1979) are the rule rather than the exception. ~

§4
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Gthiar research variables are simiiariy suspect. Reading pass-
ages and their accompanying pictorial illustrations are often pre-
sented in ways which barely resemble the manner in which they are
typically used in inc:.iuctional texts. Presenting stimulus mate-
rials by siides {Rohwer & Harris, 1975) only loosely approximateS"“‘” T

'theyﬁanneilin which instructional texts are read: turning back to
review, if ailowed, is difficult; psychomotor differences between
turning a page and operat1ng a project can confound, as can the
perCeatua! difference between reading projiect and non-projected
images; size and distance of images differ. Similarly, presenting

ithe stimulus materials in a computer assisted instruction format
presents an artificial treatment wh1ch make® accurate and meaning-
ful 1nternretat10n u1ff1cu]t

The lack of divercit, ~f content presents another example of
difficuities encountered when trying to determine how the use of
pictures can effect learning from instructional text. : For the most
part, the content has been based on science and mathematic instruc-
tion. Dwyer's (1971) study was based on the functioning of the-
human heari; Passages on heat flow and electrical conductivity were
used by Royer and Cabie (1976); mathematical concepts were‘the con~
tent of the Rasco, Tennyson, and Boutweil (3955) study. thile
science and mathematics are certainly valid subjects for instruc-
tional inquiry, they represent only a partial, . 1d similar, sample

-of the content and techniques studied in medern schools. Even at

the elementary school level, students are exposed to instructional

texts in such diverse areas as language arts, social studies,

§5 76




heaith, and communications. While each of these may ﬁequire {earn-

ing. skilis which differ considerably from those needed-to master

" science énd/or math, with few exceptions they have been ignored by

media research. °

- -Stil1-other conditions abound-which increase the difficulty in

- extracting useful {nforma*ion about the relationship between pic-

tortal illustrations and learning from instructional text. For ex-

ample, rather than focusing on how pictures infﬁuence Tearning from

- text, Snowman and Cunningham (1975) had subjects actually draw.

}ictures after reading a pictureless passage. While artificial

~manipuiations such as this may be approoyriate for fmagery studies,

they hardly réprésent the conditions found in currént educational
practice.‘

Another such condition centers on the number of pictures that
are found.in a reading passage. Whereas texts usually have a
Timited number of pictures, particularly at more advanced levels,
several studies have been used an inordinately large number of pic-
turesf In Duyer's (1971) study,ﬁcoiiegé students viewed thirty-
seven ‘visuals in a 2000 word passage, approximately one visual for
every 54 words; in the Rankin and Culhavey (1970) study, subjects
viewed seventeen visuals in a 250 word passage, approximately one
visual for every fifteen words. Utilizétion of materials with such
Tow picture/woid ratio not only raises serious questions of external
validity, but aiso demonstrates a lack of concern for appropriate
pedogogical tec’ iiques.

The continued emphasis on the gross media comparison tradition

=T




also makes the identification of information relevant to the relation-
ship between pictures and- 1earning from text more difficult. With

few exceptions, the majority of students have examined the pictorial

_illustrations and reading passages as discrete invariant wholes rath-

er than as units consisting of various attributes. This then leads

" to the predominance of studies which compare learning from passages

that include pictures to passages without pictures. Peeck (1974)

—— e ——

compared passages that included cartoon illustrations to passages

without such illustratjons. A somewhat more complex, but similar,
appiroach was used by Main and Griffiths (1977) who cnmparéﬁ various
combinations of pictorial, print, and audio stimli. Similarly,
Jahoda et. al. (1976) compared text only, simple line drawings, and a
combination of the two. ‘uhiIe these studies at least made scme at-
tempt to describe.the ﬁature of the visuals utilized, d%her studies
failed to mention even this minimal EonsideratiOn.

" As can be s%gn, the above studies ﬁeither compared different
pictorial attributes, nor did they compare similar types of visuai
formats. TInstead, they seem to focus on deEermining if pictures,
whatever is meant by the Eerm, help increase iearning from tekt,

rather than determining which pictorial c0mponentsior attributas

- help learning from instructional text. Although this approach has

peen criticized with a fair degree of regularity (e.g., Allen, 1971;
Satomon & Clark, 1977; Torkglson, 1977), picture-text research has
only sporadically followed this advice.

Although there are instances where the effectiveness of pic-

torial attiributes are: compared ¢ , Thomas, 1978; Dwyer, 1971)

a
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cation of information or attitude change rather than how pictorial

.parison is usually the visual's physical and/or perceptual charac-

‘which emphasize how differént pictorial attributes affect learning.

these studies share certain similarities. First, the basis for com-

fmem i e e e s e ————a e - L v mar o1t

teristics such as color and fidelity. Second, the theoretical con-

siderations are generally limited to the realism continum, a concept

which rgséarch has continuélly suggested has only limited utility as

a predictor of learning (Dwyer, 1978, 1972). Third, there has been

an emphasis on outcomes dealing with gither the transfer and repli- >
attributes affectipehavioral outcomes. Fourth, most of the studies

which have compared pictorial attributes have attemﬁted to answer

questions related to whether or not pictures help increase learning

while neglecting more recent conceptualizations (e.g» Levie, 1§78)

3

¥ _ Directions
i

It is quite difficult to determine future trends iq picture-
text research. Nhi}e there seems to be an increasing interest in
studying the various effects of picgures, there has been a general
lack of hard disciplined research on how learning from instructiopal
texts is'affecteé by various types of p{ctures and pictorial:attri-
butes. In addition to séme of the difficulties mentioned pre-
vieus}y} the research in this area is characterized by one-shot
studies, wher2 researchers seem to abandon the area af}er reporting
only one study.

Howeyér, it 7s this general increase in pictorial reseéarch which

may result in more picture~text studies, for as more individuals be-

3
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__~_Ag§j§jgggllzl_gurrent economic conditions require research to be

it
e e T

come concerned~w1th-the effect”of p1ctures on other types of 1earn~‘.

., ing there may be a correspond1ng increase in this neglected area. -

more applicable to practioners. Since instructional texts are one

N
A

of the most common forms of instruction.] media, this trend may re-

sult in increased attention to the PiEture-texﬁ relationship. How-

. ever, the general tendenty to resist change may make it necessary to

Yook in other directions for solutions to this and similar problems.
A potential source may be the development and legitimggggipn;of*a—7~—~—f*—“"“‘

new breed of researchers who, in addition to the traditional re-

.- search skills, have the background and concerns of the instructional

design_specialist.
Increasing the number and/or focus of concerned re%earchers re-
presents only part of the solution, for it is also necessary to exa-

mine the effects,ef'pictures on inttructional text %n a'broader con-

" text. ' More attention; for example, needs to be pa1d to the identifi-

cation and description of those p1ctor1a1 attributes being exam{ned,
thereby increasing the precision of research. This in turh will en-
able time and ene 1y to be spent where it will do the most gdod. On
the other hand, a continuation of current research methodologies will‘
only suggest that there is something in some pictures which increase
learning from instructional text.

The selection of pictorial attributes studled needs to Be ex-~
panded from the narrow realism perspective to approaches that wiil

provide more useful and applicable information. While soﬁewhat ys@- i

ful, the realism approach oiten distracts from utilizing and ex-

F




amining variables which may be more directly related to the effect of

pictures. on iearning from instructional text. An alternative appro— .

- .
ach would not exam1ne 1503ated attr1butes such as color or f1de11ty, '
but would examine var1ab3es in terms of the1r relationship to instruc-

tional text. Hartley (1979), for example, suggested that while: o~

cation of a picture within a'passage may have important consequences,

it has rare}y-been studied. Other, 51m13ar concerns 1nc3ude the L i

need to determine the optimum number of pictures per passage and tie

. rr n e i |-

relationship of different types of pictures to different types of

content.

- Another approach would first determine how pictorial variables
function and then compare these functional characteristics to other

pictorial and non-pictorial variables which function in a similar

" manner. For exampie, if a particular pictorial .variable functipns

as a device which encourages students to review previously read
materials, then it can be compared to other non-pictorial variables
which function in 2 similar manner (e.g. questions).. Thus, the .
ability to generalize from other mediums and instructional techni-
ques is increased, resuiting in expanded utility of research efforts.
Future rescarch must aiso beg1n to pay more attention to how
pictures affect instrw ‘ional outcomes other than those refated to
the transfer and replication of knowiedge. For exampie, the ne2d for
instruction to affect the development of the various internal or
mental ski1s has been suggested by those divectly 1nvoived w1th
media research {e.g., Levie, 1978) as well as those whose primary

concern s in other aress of instruction (g.9., Gagne, 1974),

- ——
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‘Perhaps the most preminent advocate of tﬁ%s'abproach is Salomon
X1979), who haé‘not only theorized that various media attributes or
symbol systems can affect covert mental behavior, but has also pro-
vided somelempirical proof to support his contentiﬁns. More specifi-

cally, he has indicated that the various symbol systems employed by
different mediums vary as to the type of mental skills they require

used to agtivaie these skills ir students who already possesé them or
can supplant the skills in learners who do not. Applying Salomon's .
conéeptions tﬁ the picture-text relationship could lead to added pre-
cision in the design of ipstructionai text. For example, Brody and
Legenza (1980) have suggested that pictureé placed after a reading
passage can encerage students to review prev’.usly read information.
As greater emphasis is piaced on individualized instruction and
on providing a first class education to an increasingly heteorogen-
eous population approaches such as fhese have the potential to pro-

foundly influence instructional materials design.
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Introduction

_The present study examined the effects of three levels of visual
complexity upon the learning of an instructional slide-tape program

about the functions of the human heart,-‘f@wels of visual complexity

form~d the visual portion of the slide-tape instructional program, The
three complexity levels were; (1) a simple line drawing in colér,
(2) an illustration in color, (3) a realistic color photograph. A
second area of interest in this study was the effects of visual stimulus
complexity upon the information porcessing of field-dependents and
field—independénts. The learning (information processing) of each
level of this cognitive style was also examined on three levels of

educational objecgives or learning outcomes, ranging from: (1) simple

13

L3

-1ist learning, to (2) spatial learning, and, finally (3) coneceptual

~earning.

Rationale and Literature

‘ The individual difference variables in the form of cognitive
sry;es hgve a major effect upon how the learner will process instruc-
i tional material of a visual nature. The cognitive style is pervasive
| . . throughout all schoq;_lgafning and life problem_snlvkng activities -
(Cross, 1976). A cognitive~style operates much iike the executive
program operates in the computer. 'The cognitive style forms 4 meta-
. plan system, or a4 set of super plans the-person must put into opera-

-

tion when it is time for him or her to learn, solve a problem or




_?herefore, it is necessary Lo investigate cognicrive styles—and

simply day dream (tiller, G.A., Galanter, E. and Pribram, K.H., 1960).
in other words, the ;aftiéular cognitive style_fhe person uses -
actually determines hoy the individual will psychologically differén—
tiaée, or "see and record” the stimuli in his or her environmment.
This meéns that the reflective style will see an environmental stimuli

differently thap an impulsive cognitive style (Harvey, Hunt and

Schroder, 1961); or that a cognitively complex style will see a

group of concepts to-be-learned quiée‘ﬂifferently thac the cognitively

- " simple style ‘(Bier, 1961; Kelly, 1955). The construct of cognitive

styles has tremendous implications for those involved with che .design

of learning materials and instructional_programs. This is pointed

‘out by Dwyer (1978) when he cites as a critical area of research the

folkowing:

the investigation of . . . . What specific individual
difference variables interact disordinally wich different
types of 