PSSR Soia

e g
ETIRcw et ST LR

T T T T TR

e T T A R LT

R E P O R T R E § U M E s.

ED 019 871 EM GG6 341
AN EXFERIMENTAL EVALUATION OF VISUAL ILLUSTRATIONS USED TO
COMFLEMENT FROGRAMED INSTRUCTICN,

BY- CWYER, FRANCIS M., JR.

FUE DATE SEF 67

ECRS FRICE MF-3G.25 HC-$1.28 3GF.

PESCRIPTORS~- #*PROGRAMEC INSTRUCTION, #VISUAL STIMULI, *TIME
FACTORS (LEARNING) , CONVENTICONAL INSTRUCTION, %*VERBAL
'STIMULI, ACHIEVEMENT, RETENTION, FICTORIAL STIMULI, TRANSFER
OF TRAINING, COMFREHENSION, IDENTIFICATION TESTS, VOCABULARY
GRADE 9, ‘ ' :

TO CETERMINE WHETHER ONE PROGRAMED VISUAL PRESENTATICN
MODE FACILITATES LEARNING BY CLARIFYING ASSUMED AMBIGUITIES
IN VERBAL FRESENTATIONS AND WHETHER LEARNING TIME AFFECTS
ACHIEVEMENT, FIVE CRITE(IA WERE SPECIFIEC--DRAWING, .
IDENTIFICATION (TRANSFER), TERMINCLOGY, COMPREHENSION, AND A
COMPOSITE CF THESE. ALTHOUGH KNCOWLEDGE FPRE-TEST SCORES WERE
USEC AS COVARIATES, NO OTHER INDIVIDUAL CIFFERENCES OR
CONTENT FACTORS WERE CONSICERED FOR THE 141 GRADE 9
FARTICIFANTS, GROUFED FOR CONVENTICONAL (VERBAL ONLY)
INSTRUCTION, EROGRAMEC INSTRUCTION, AND PROGRAMED INSTRUCTION
INCLUDING VISUAL FRESENTATICN OF LINES, DRAWINGS, AND PHOTCS.
IMMECIATE FOST-TESTS SHCWED LEARNING TIME WAS SIGNIFICANTLY
LONGER FOR STURENTS RECEIVING FROGRAMED INSTRUCTICN,
ESFECIALLY WITH LINE DRAWINGS. ALTHCOUGH THE VERBAL AND
FROGRAMEE FPRESENTATIONS WERE EQUALLY EFFECTIVE FOR SOME
CRITERIA. ANC THE PHOTOS WERE MORE EFFECTIVE ON THREE
CRITERIA, IT WAS CONCLUDED THAT VERBAL PRESENTATIONS ARE
SUPERIOR FOR COVERALL EFFECTIVENESS, ECCONOMY, AND SIMFLICITY
OF PRCDUCTION. DELAYED RETENTION TESTS FOR THE COMROSITE ANG
COMPREHENSION TESTS SHOWEC SIGNIFICANT SUPERICRITY OF THE
LINE FRESENTATIONS. (LH) ' ' '
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Iatroduction

The use of many different types of visual illustrations
in textbooks and labcraiory manuzls presupposes that they in some
way aild or promoie learning. Their ineclusion is usually based not
on instructionrl vaiue but on their availability, attractiveness,
cost, and th: subjective feclings of the author as to what is best.
Although prior research has established that visual aids used to
compiemen: instruction improves student achievement (Wise {(24),
McCowen 17), Bell et al. (4), Vernon {23), HMurry {(19). and Gropper
et al, (13:), there 1s at the present time very little experimental
evidence avaiiable indicating which types of visual illustrations
are most effective in promoting student learning of specific types of
educational ohjectives., It is not known how learners at different

age il2vels will react to variations in the amount and kinds of

stimilation contained within various types of visual illustrations.

It miy be that for specific types of studenis certain types of
visual illustrations may impede rather than foster the learning
process. Alsc, a specific type of visual may be most effective in
faci'ituting student achlevement on a performance test and have
little or no influence in promoting achievement on a test desigred
to measure :otal comprehension of the material

preserted. It is possible that for scme 2ducational objectives
the se of visual illustrations tc complement verbzal instruction

ig o more effective than the wverbal instruciion alone.
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Status of Research on Visual Illustrations

Allen {1, p.-121), in commenting on the "“dearth of research on
the effectiveness of pictorial illustrations", states "It appears
that a great deal of study needs to be made of the factors within
pictorial illustrations that lead to increased learning." Finn (12)
and Dale (9) have recommended that for instructional purposes the

more realistic or life-like the stimulus material is, the greater

the probability it has for facilitating learning. Several theoretical

orientations have developed out of this point of view; the sign
similarity orientation developed by Carpenter (7), Dale's (8) cone
of expérience9 and the iconicity theory identified by Morris (18).
The proponents of the cited orientations contend that an increase
in the number of cues or an increase in the realistic detail of the
existing cues in the learning situation increases the probability
that learning will be facilitaied.

Recent research and related literature does not dispute the
existence of a realism continuum; however, it does suggest the
possibility that several visual continuums exist and certain ones
may be more useful in predicting student learning of specific educa-
tional objectives (Travers, et al., (21); Travers, (22); Broadbent

(5, 6); Livingstone (16); Jacobson (14, 15); Dwyer {(11)).
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Statement cf Problem

The primary purpose of this study was to measure the effec-
tiveness of various types of visual illusirations used to facilitate
student learning of five specific educational objectives: knowledge
of terminology, comprehension, knowledge of location,; transfer of
learning--the ability to identify the numbered parts of an illustrated
diagram from information presented via the instructional presentation,
and total understanding.

This study also attempted to determine the instructional
effectiveness of a programed presentation as compared to a verkal
presentation which was similar to the type of presentation made by
many current textbooks. Comparisons were also made to determine
the effectiveness of three types of visual illustrations used to
complement programed instructionm.

Specifically, the purpose of this study was to test the following
null hypotheses:

(H;) There are no differences in immediate retention on the five
criterion tests (Drawing Test, lIdentification Test, Terminology
Test, Comprehension Test and Total Criterion Test) among
gtudents receiving the verbal presentation; the programed
presentation, and the programed presentations complemented

by visual illustrations possessing different amounts of
realistic detail.

Hy: My = Ay A 112 A Ivs./‘ v*

(Hz) There are no differences in achievement on the delayed reten-
tion tests (Drawing Test, Identification Test, Terminology
Test, Comprehension Test, and Total Criterion Test) among
students receiving the verbal presentation; the programed
presentation, and the programed presertations complemented
by visual illustrations possessing differing amounts of
realistic detail.

By: A po M pp2 M p1n® A=y

%, represents the mean score for the population.




(na) There are no differences in time taken to progress through
the respective instructional units among students receiving
the verbal presentation, the programed presentation, and
the programed presentations complemented by visual i1llus-

rations possessing differing amounts of realistic detail.

4,: gz A MS/"IIF/“IV’/‘V

Specific Cbjectives:

(a) To determine whether there is only one visual learning continuum
conplementing programed instruction which may be utilized in
facilitating student learning of the five educational objectives
meagured oz whether different wvisuals facilitate the learning
0f diffevrent educetional objectives with varied degrees of
effectiveness.

(b) To nmessure the amount of immediate and delayed retention among
gtudente recelving their respective instruction by means of
the varied treatuments: +the verbal presentation; the programed
pregentation, and the three programed preseatations complemented
by vigual 1liustrations poaseesing differeat amounts of
realistic detail.

(¢) To determine at what point in the visual continuum further
increases of resliistic detail in the visual illustrations
7a1l8 to produce significant differences in achievement of
tro differant oducational objectives.

(d) T determine whether the amount of time that students gstudied
thelr rTespective instructional presentation affects to a
gicnificant degree their achievement on the criterion tesis.

Method

e arperimenta2l pocpulation for this study consisted of 141
‘nintk grade students. Because of absenteeism only 129 of these
studentes were avsilsble for the delayed retention testing two
weeks later. o

Tabl&flx ' Assiganent of students into TYeatment Groups for
. Immedinte Retention Testing.

o R BOYS CGir L Total
Verbzl Bragentastion {(CGrowg I} 13 2Y 34
Progransd Presentation (Group IX) 10 15 25
Line Presentation (Group XIIL) 13 15 28
Drawing Presentation (Group IV) 15 11 26

Photorraphic Presentation {Group V) 16 12 28
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Table 2. Assignment of Students Present for the Delayed Retention

Testing.
Boys Girls Total
Verbal Presentation (Group I) 12 20 32
Programed Presentation (Group IX) 9 14 23
Line Presentation (Group III) 12 15 27
Drawing Presentation (Group IV) 15 10 25
Photographic Presentation (Group V) 13 9 22

Treatment Groups

Verbal Presentation (Group 1).

Students in Group I received their instruction via bocklets
containing 81" by 11" sheets. Each booklet consisted of 1800
words and was present=d in regular paragraph (textbook) form.

Programed Presentation (Group Ilf;

Students in Group II received the same verbal information
(1800 words) as did the students in Group I; however, their
ingtruction was linearly programed. into 37 paragraph-type frames
on 8}" by 54" sheets. Each frame ¢ontained a 23" by 31" plate;
the plates complementing the instruction of Group II contained
one or two words emphasizing the main concents heing discussed
verbally in the body of each progra%ed fracze,

To promote student interaction each programed booklet con-
tained 89 fill-in questions;: each frame contained from one to six
questions which students were {o answer mentally. Immediate
feedback as to the accuracy of their response was provided by the
correct response in the subsequent frame.

Line Presentation (Group III).

Students in Group III received the same programed instruction
as the students in Group II: however, the plates complementing
their verbal instruction contained line drawings depicting form
and the relative locations of the parts of the heart as they were
mentioned in the verbal instruction. Visual illustrations used
to complement the imstruction received by students in Groups XIX¥,
IV and V were designed to present visually the same information
that was being presented verbally.




Drawigg Presentation (Group IV).

Students in Group IV received the same programed instruction
as the students in Greup II; however, the pilates complementing
their verbal instruction contained detailed, shaded drawings
representing the paris of the heart 28 they were mentiocned in the
verbal instruction.

Photographic Presentation {Group V),

Students in Group V received the same progrsmed instruction
as the students in Group Ii:; however, the plates complementing
their verbal instriuction contained realistic photographs depicting
the parts of the heart as they wera2 mentiocned in the verbal
instruction.

Criterion Tests

Each student received four individual criterion tests: Draw-
ing Test, Identificatior Test, Terminology Test, and the Comprehen-
sion Test. Scores received on the four criterion tests were
combined in a composite 78-item test designed to meamsure total
understanding of the coacepts presented.

Drawiqg Test

The drawing test (N318 items) provided the student with a list
of specific terms corresponding to the parts of the heart discussed
in the programed presentations. The students were required to
draw a representative diagram of the heart znd prlasce the numbers
of the listed parts in their respective positions. For this test,
the emphasis was on the positioning of the verbal symbols with
regspect to their concrete reierents, not on the gquality of the
diagram they were to draw.

Identification Test

This multiple chcice test (N220 items) required students to
identify the numbered parts on & detailed drawing of a heart. Each
part of the heart which had been discussed in the programed pre-
sentation was numbered om the drawing. The students were provided
with an answer sheet with corresponding numbers on which they could
select the name of the part of the heart which corresptzded to the
number.

R
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Terminology Test

This test {(Ns20 items) consisted of a2 seriss of f£ill-in
questicns: it was possible for one and only cre specliic angwer to
be corzect. The test atteapted to measure the Ilearner's knowledge
of referentis for specific symbols and knowledge of the referent which
would be nmost appropriately associated with the use of a specific
symhol.

Comprehension Test

The Comprehenzion Texat coasisted of 20 muliiple sholce :tems
Direct reference was aade 10 specifie parts of the heart as they
would i:e¢ while fumctioning. The student then wus asked to ideatify
the positicn that other specified parts of the heart would be occupy-
ing at tha? portisviar woment., This ftest required that the siudent
have & thorough understantdiang of the heaxt, ite parts, its iniernal
funciticadng, end the simuitapeous processes which ocaur durling the
systolic and diastolle pheses. The Comprehension Test was designed
to measure a type oif understanding that occurs wher the individial
understands what iz being cormunicated and can use tie ianformation
being recelved {o explain scme other phenomens.

Totel Tritericin Test

Scores received on the four individual criterion tests were
combined in a2 composite 78-item criferion test designed tc
meazure total understandinge of the concepts prezented.

Physioclopgy Pretest

A physiclogy pretes? consisting of 36 multiple choice :tems
was admipistered to all sarticipants in an attempt to determine
their prior factual knoviedg: of the functional aspects of hunan
physiclicgy. Scores on this tegt were used as the adjusting
varizble in the gnalyslis of covariance fechinique fto evaluate the
relative elfectivensss of thr various freatment groups recelving
prograned instruction complenented by visual illustrations.




Procedure

The subject content selected for this investigation was the
heart, the parts of the heart, and the functions of the heart. This
content material was selected because it permitted the evaluation
of several types of learning objectives as measured by the five
criterion tests. The instruction booklets received by the
different treatment groups were ldentical in terms of the verbal
information presented. The verbal presentation was in paragraph
(textbook} form. The other four treatment groups received iastruc-
tion by umeans of programed booklets; information transmitted via
the verbally programed channel wus the same for each presentation;
only the amount of realistic detail contained within the visual
illustrations was varied.

This study attempted to determine: (1) whether programed
instruction is more effective than conventional type textbook
jnstruction in facilitating student learning of varied educational
objectives, (2) which types of visual illustrations used to éomplement
programed insiruction ire most effective in promoting optimum student
learning of specific educational objectives, and (3) whether there
was a signi’icant diZference in time taken to complete the various
treatments in relation to achievement on the different criterion

tests.




The technique of using visual illustrations to complement
programed instruction in this research was decided upon because

(1) students would be able to work through their instructional

booklets at thei» own rate since the groups were permitted to study

their respective visual illustraiion for as long as they felt
necessary to understand the information being presented; (2) by
permitting students to view visual illustrations complementing
the verbal frames, it was hypothesized that they would be able to
develop concrete referents and esiablish nevw relationships for the
ambiguous content material being presented verbally; (3) the visual
1l1lustrations would provide a cormon background of experience for
students in the respective treatmsmt groups, i.e., many questiions
resulting from ambiguous interpretations of verbal statements may
be answered visually; and (4) the wisual ililustrations would have
a tendency to stimulate, maintain and focus student attention on
the important aspects of th: presemtation.

Before the students re:eived their resypective presentations
they were told the purpose of the study and that they would be
tested immediately followiig thc instruction period. Each student
was allowed to take as much time as he needrd to proceed through
his instructional booklet: however, each was asked to write the
time that he started working on hia booklet, and also the time
that he finished. As soon as each student (inished working on his

booklet, he was permitted to work on the criterion tests.




On the analyses of the amount ¢! time taken for the different

treatnent groups
booklets, a significant difference was found to exist.

¢o0 complete work om their respective instructional
The F ratio

for the analysis of variance was significant beyond the 0.0l-level.

-——— me——— gy - = - WhIIRLEES,

Treatment N S.D. Mean
Verbal Presentation (Group I) 34 3.47 16.29
Programed Presentation {(Group 1I) 25 4.10 26.16
Line Presentation (Group I11I) 28 5.22 30.32
Drawing Presentation (Group 1IV) 26 4.70 25.73
Photographic Presentation (Group V) 28 8.45 26.25

B.

Students receiving the various instructional presentations
completed their instruction in different amounts of time.
The results were:

1.

It took significantly more time (0.0l-level) for students
in the programed groups (II, III, IV, V) to complete their
ingtruction than it did for students in the verbal pre~
sentation group (I)-

It took significantly more time (0.05-level) for students
receiving the lime preseutation to complete their instruction
than it did for students in the three other programed
treatment groups.

No significant differences in time were found to exist
between the programed presentation and the drawing
presentation; between the programed presentation and the
photographic presentatior, or between the drawing
presentation and the photographic presentation.

On the total criterion test the various programned sequences
facilitated total student learrning with differing degrees of
effectiveness. In relation to the promotion of student
aschievement on the total critecion test (See Table 4):

-
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7able 4. Total Criterion Test

Mean
Physiology Total Test Mean
. Test Score Mean Score Test Score

Treatment XN S.D- Initial Original Adjusted
Verbal Presentation 34 5.73 15.61 25,53 24.95
(Group I)
Programed Presentation 25 3.90 13.96 22.92 23 .26
(Group I1I)
Line Presentation 28 13.64 13,11 26,07 26,88
(Group IIX) |
Drawing Presentation 26 5.28 14.81 22.65 22.53
(Group 1IV)
Photographic Presenta- 28 7.06 15.14 29.61 29.30
tion (Group V) |

GRAND MEAN 14.59 25.45

1. The photographic pregeatation Was significantly
more effective (0.05-level} than the drawing presentaiion,

2. The verbal presentation was found to be as effective as
each of the programed pres:ntations. |

C. 1In relation to the promotion of student achievement on the
drawing test (See Table 5):
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Table 5. Drawing Test

Mean
Physiology Total Test Mean
Teast Score Mean Score Test Score
Treatment N S.D. Initial Original Adjusted
Verbal Presentation 34 2.39 15.65 6.26 6.18
(Group I)
Programed Presentation 25 2.02 13,96 5.80 5.85
(Group I1I)
Line Presentation 28 4.84 13.11 7.29 . 7.41
(Group IIX) et
Drawing Presentation 26 2,95 14.81 6.85 5.83
(Group IV)
Photographic Presenta- 28 2.10 15.14 8.43 8.38
tion (Group V)
GRAND MEAN 14.59 6.92

AP ‘P

1. The photographic presentation was significantly more effective
(0.05-1evel) than the programed presentation without visuals.

2. The verbal presentation sequence was found %c be as effective
as each of the programed presentatisas,

3. The drawing presentaiion was found to be as effective as the
programed presentation, the line presentation, and the
phetographic presentation.

4. The line presentation was found to be as effective as both
the programed presentation and the photographic presentation.

D. In relation to the promotion of student achievement on the
identification test (See Table 6):

©
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Table 6. Identificzation Test

-Mean
Physiology Total Test Mean
Test Score Mean Score Test Score
Treatment | N S.D. Initial Original Adjusted
Verbal Presentation 34 2.29 15.65 6.71 6.55
(Group I)
Programed Presentation 25 2.47 13.96 5.80 5.89
{Group 1I)
Line Presentation 28 3.92 13.11 6.71 6.93
(Group 1II) |
Drawing Presentation 26 2.14 14.81 6.46 6.42
(Group 1IV)
Photographic Presenta- 28 2.74 15.15 8.57 8.49
tion (Group V)
GRAND MEAN . 14.59 6.87

1. The photographic presentation‘Vas“significantly more effective
(0.05-1evel) than the programed presentation.

9. The verbal presentation was found to be as effective
as each of the programed presentations,

3. The drawing presentation was found to be as effective as the
programed presentation, the line presentation, and the
photographic presentation.

4. The line presentation was found to be as effective as both
the programed presentation and the photographic presentation.

£. In relation to the promotion of student achievement on the
terminology test (See Table 7), all instructional presentations
were found to be equally effective.

T T T ST T S e o .




Table 7. Terminology Test
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Treatment

Verbal Presentation
(Group 1)
Programed Presentation
(Group 11)
Line Presentation
(Group I11)
Drawing Presentation
(Group 1V)
Photographic Presenta-
tion (Group V)

GRAND MEAN

34
25
28
26
28

8.D.
2,68
2.23
3.29
3.30
2.89

Mean
Physiology
Test Score

Initial
15.65
13.96
13.11
14.81
15.14

14.59

Total Test
Mean Score
Ooriginal

6.27
5.40
5,57
4.73
5.89
5,62

Mean
Test Score
Adjusted

6.07
5.52
5.48
4.69
5,79

¥. In relation to the prometion of student achievement on the

conprehension test (See Table 8), all instructional presentations
were found to be equally effective,

Table 8. Comprehension Test

Treatment

Verbal Presentation
(Group I)
Programed Presentation
(Group I11I)
Line Presentation
(Group I11I1I)
Drawing Presentation
(Group 1IV)
Photograpiic Presenta-
tion (Group V)

GRAND MEAN

N
34
25
28
26
28

8.D.
2,68
2.23
3.29
2.30

2.89

Mean
Physiology
Test Score

Initial

15.65

13.96

13.11

14 .81

15.14

14.59

Total Test
Mean Score
Original

6.29
6.28
6.54
4,77
6.71
6.14

Mean
Test Score
Adgusted
6.15

6.37

e

6.74
4.74
6.64

| ERIC
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Delayed Retention Results

A, On the total criterion test (See Table 9) the various programed
gequences facilitated total student learning with differing

degrees of effecti

student achievement

veness in relation to the promotion of
on the total criterion test:

Table 9. Total Criterion Test-Delayed Retention
—Yotal Test
Total fest Total Test Mean Score
Mean Score Mean Score Delayed
Immediate Delayed Retention
Treatment N S.D. Retention Retention Aglnsted
Verbal Presentation 32 6.21 25.38 26 .50 25.83
(Group I)
Prograxed Presentation 22 3.47 23,57 20,04 20.55
(Group. II) - ' :
Line Presentation 27 13.17 21.59 24.31 26 .61
(Group III)
Draving Presentation 25 - 7.18 23 .37 19.89 20.52
(Group IV) .
Photographic Presenta- 22 7.62 28 .60 25.25 22.47
tion (Group V)
GRAND MEAN 24.34 23.42

1. The line pres
significantly
lavels respec

entation and the verbal presentation were
more effective (at the 0,0l-level and 0.05
tively) than the programed and drawing pre-

Aruitoxt provided by Eic:

ERIC

B.

- -sentations.

3.

The photographi« presentation was found to be equally as
effective as exch of the other programed presentations.

The verbal presentation was found to be equally as
effective as the line presentation.

In relation to the promotion of student achievement on the
drawing test (See Table 10), all imstructional presentations
were found to be edually effective. :

T € e S
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| Table 10. Drawing Test-Delayed Retention

Trestaent

Verbsl Presentation
(Group 1)
Programed Presentation
(Group 1I)
Line Presentation
(Group 11I)
Drawing Presentation
{(Group 1IV)
Photographic Presenta-~
tion (Group V)

GRARD MEAN

Total Test
Mean Score
Inmediate
Retention

25.38
23.57
21.59
23.37
28.60
24.31

Total Test
Mean Score
Delayed
Retention

7.88
5,96
7.19
5,56
7.70
6.88

Total Test
Mean Score
Delayed
Retention

Adlpated

7.62
6.15
7.86
5.79
6.66

C. In relation to the promotion of student achievement on the
identification test (See Table 1l1l), all instruciional
presentations were found to be equally effective.

Table 11. Identification Test~Delayed Retention

Troatment

Verbal Presentation
(Group 1)

Programed Presentation
(Group II)

Line Presentation
(Group 111)

Drawing Presentation
(Group 1IV)
Photographic Presenta~
tion (Group V)

GRAND MEAN

Q

Total Test
Mean Score
Immediate
Retention

25.38
23.57
21.59
23.37
28.60
24.31

Total Test
Mean Score
Delayed
Retention

6.53
4.96
5.96
5.07
6.03

5.79

Total Test
Mean Score
Delayed
Retention

Adgusted

6.34
5.10
6.48
5.26
5.50




D. In relation to the promotion of student achievement on the
terminology test (See Table 12):

Table 12. Terminology Test-Delayed Retention

. L

‘ " Total Test
Total Test Total Test Mean Score
Mean Score Mean Score Delayed
Immediate Delayed Retention
Treatment | Retention Retention Adjusted

Verbal Presentation : 25.38 6.38 6.28
(Group I)
Programed Prssentation 23.57 4.83 4.90
(Group IIX)
Line Presentation 21.59 5.33 5.59
(Group III)
Drawing Presentation 23,37 4.74 4.83
(Group 1IV)
Photographic Presenta- 28.450 5,50 5.10
tion (Group V)

" GRAND MEAN 24.34 5.40

The line preseantation was found to be éignificantly more
effective (0.05-level) than boti the programed presentation
and the drawing presentation.

The photographic presentation vas found to be equally as
effective as each of the prograred presentations.

The line preseatation sequence wes found to be equally as
effective as the verbal presentaticn, the programed pre-
sentation and the drawing prescentation.

4. The verbal presentation was found to be as effective as the
line presentation.

In relation to the promotion of student achievement on the
comprehension test (See Table 13):
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Table 13. Coxprehonsion Test-delayed Retention

Total Test
Total Test Total Test Mean Score
Mean Score Mean Score Delayed
Immediate Delayed Retention
greatnent N S.D. ‘Retention Retention Adjusted
Verbal Presentation 32 2.68 25.38 6.22 6.06
(Group I) ~
Programed Presentation 23 1.64 23.57 4.30 4.42
(Group 1I)
Line Presentation 27 2.94 21.59 5.67 6.09
(Group III)
Drawing Presentation 25 2.28 22.37 4,22 4.37
(Group IV)
Photographic Presenta- 22 2.49 28 .60 5,75 5.10
tion (Group V)
GRAND MEAN 24.34 5,27

1. The verbal presentation and the line presentation were both
gignificantly more effective than the drawing presentation.
. -
2. The programed presentation without visuals was found to be
equally as eflective as each of the other programed
presentations.

3, The photographic presentation was found to be as effective
~  as the verbal presentation, the line presentation and the
drawing presentation.

‘4. The line presentation was found to be as effective as the
photographic presentation.
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Conclusions
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The results of this study indicate that students who receive
their instruction by means of programed booklets require significantly
more time to complete their instruction than do those students who
receive the same content material in typical textbook form. With
respect to the programed treatments, it ¢ ok students significantly
longer to progress through programed units complemented by line
drawings thaa it did the programed presentation witﬁout visuals and
the photographic presentation. A reason for this may be that authors
of imstructional textbooks, workbooks and study guides have used
visuals with simple line conetruction to teach and portray concepts
for many years and students have developed the ability to learn
from them. This type of visual illustration pernits the deletion
of much superfluous detail and directs the learners’ #ttention to
the message intended to be transmitted. The data obtained from this
study jeem to indicate that students vho studied under the line

_presentation do spend considerable tihe in studying the accompanying

1llustrations.




Immediate Retention

In terms of 1nstructiona1 effectiveness, econonmy, and simplicity
of production; the verbal presentation alone should be used to promote
student achievement on both the immediate and delayed retention tests
designed to measure (1) total student understanding of the coancepts
presented in the instruction; {(2) knowledge of the specific locations
of the various patterns, gstructures; and positions of the parts in
the heart; (3) student transfer of learning, Il.e., the ability to
iGentify the numbered parts on a detailed draving of the heart from
information presented via the various treatments; (4) student learning
of the referents of terms; and (5) the dcvelopment of a new view, or
reorganization of the material by the student. The effectiveness of
the verbal presentation may be apjreciated more fully if we recall
that a mqjor portion of the information that a student acquires is
obtained in this mammer. Out of necessity, students have developed
the ability to select from verbally prepared scripts that information
which is necessary and imporvant.

The inability of the programed booklets with visuals <o faclilitate
' student achievement on the criterion tests as compared to the verbal
presentation identifies a very serious problem. Although it is
readily acknowledged that the effects of visual illusirations on

learning depend predominrately on the characteristics of the students,
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the chnracteristics of the content, and the ways in which the coatent
is organized, this does not preclude the fact that the use of visual
"41liustrations to conplemeni programed instruction did not increase
student learning. The data indicated that the amouht of time that
the students spent studying the more complex illustrations (detailed
drawinge and realistic photographs) was minimal. Apparently students
do not know how tb learn from vafied fypes of visual illustrations.
It may be that their prior exposure to detaileu drawings and realistic
photographs has not been instructional in nature but designed pri-
marily to acquaint them with reality. Another possible explanation
nay be'édvanced for the poor showing.of the detailed drawing and
realistic photographic sequences--the initial impact of excessive
realistic detail may be sufficiently strong to detract attention
from relevant and important learning cucs, materials in the commentary
and/or vlsual cues in the illustration. In other words, the
loarner uay be so impressed and/or confused by the amount of realistic
detaill ih a photograph that he may fail to identify the crucial learn-
ing cues‘in the learning situation. |

In comparing the imstructional effectiveness of the various
prograned sequences it was found that with presentations in which
visual illustrations wexre more detailed student achievement did
increase in three comparisone ¢f the criterion tests. The same
sequence, the realistic photographic sequence, was found to be

uost e:fective. On the total criterion test the realistic

) O




photographic seguence was more effective than the detailed drawing
presentation, on the drawing test the realistlc photographic pre-
gsentation was more effective than the programed presentation, and
on the identification test the realistic photographic presentation
was found to be more effective than the programed presentation.

It is possible that in this limited number of cases in which
greater detail resulted in more achievement, the effectiveness of
the photographic presentation may be explained by the fact that the
more reslistic detail provided more informution which could be
transmitted to the students who were reacting to them. Also, increases
in realistic detail, relative to certain educational objectives, may
tend to reduce the abstract nature of the visual representation and
to minimize the variance in the studernts' interpretation of the

information to be transmitted. Since the visuals are highly realistic

and portray their message vividly, it follows that students would

not have to spend excessive amounts of time in trying to locate the
intended message. This assumption appears to be supported by the
data obtained in this study. Students who received the realistic
photographic presentation did not spend significantly greater amounts
of time studying their respective illustrations than did students
receiving the other prograred treatnments. In fact, in one case
students spent sigaificantly more tiue with the line presentation
treatment than trey did with the realisiic photographic preseatation.
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Delayed Retention

In comparing the instructional effectiveness of the various
progransd sequences on the delayed retention tests, it was found
that visual illustrstions increased student achievement on the total
criterion test and on the comprehension test. 1In each case the line
presentation treaiment was found to be more effective: (1) on.the
total criterion tost the line presentation treatment was signifi-
cantly more effective than the programed presentation without visuals
and the rea};stic photographic presentation; (2) on the comprehension
test the lin; presentation was found to be signiticantly more effec-
tive than the realistic photographic presentation.

The etffectiveness of the line presentation treatment in facilitat-
ing student achievement on the delayed retention testing is 1q |
sccordance with recent literature and research which indicates that
1ine representations are most easily: transmitted, received, necalléd
and reproduced (Jacobson, (14, 15); Attneave, (2); Barlow, (3);
Travers, (22); Travers, et al., (21)). Travers, et alo; (21, p. 5.25)
have stated that'vzsual data is stored in the nervous system in some
form isomorphic with line drawings and this permits the individual
to remember and reproduce such information with greater facility
than more realistic information. This would seem to indicate that
those visuals closely representing line drawings and containing the

essence of ‘he measage to be transmitted would be more effectivu and
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nore elfficient in facilitating learning than would realistic 1llus-
trations which would have to be coded initially by the central anervous
system before being transmitted. Travers, et al., (23, p. 1.18)
suggest that "imputs of information when received by the human
organism are coded and most of the information available to the senses
: 'npt only never enters the perceptual system but is not remembered
| by the system." Since excesses of realism may actually interfere with
the transmission of information and bacause of man's inability to
receive highly embellished stimuli, it becomes necessary for those
educators who are concerned with the gtructure and use of visual
illustrations to attempt to discover those stimuli characteristics
that insure that the student will obtain the intended kinds of
learnings.

T My, -

Recommendations for Further Research

1. PFurther investigation similar to the present study is needed to
deteraine the effectiveness of the various visual illustrations
in achieving other educational objectives.

2. 8ince this ia one of the first sntudies which has attempted to
investigate the relative effectiveness of various types of visual
1llustrztions in complementing verbal instruction, it should be
replicated in the same and in other content areas in order to
establish confidence in the results,

3. Similar investigation is needed along different dimensions, e.g.,
the effectiveness of color in photographs and drawings.

4. It should be determined how the implications for visual learning
found in this study compare with the results obtained from other
grade levels.
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