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A study was designed to determine if multiple-image

(four frames at a time) presentations of stimulas mat-rial would
provide a superior learning mode for students whan ccpared to the
usual single image linear presentation of the mater. .. Students who
were learning to use audiovisual equipment in an au* .ated laboratory
situation were subjects: each was randomly assigned *o either the
standard (one frame at a time) carrel or to the erucrimental (four
frames at a time) carrel. All subjects were given subg~ctions of the
Minnesota Rate of Manipulation Test, viewed the learni..  materials,
and took a timed, p:actical operation criterion test. wv2.ulits of
analyses disclosed no significant differences hetween t:e
experimental and contrc’ groups, although there were a nhumter of
factors which may have =ontributed to this: the jnability .o time
learning or testing sequences to the second; the possibility of
prcblems with older subjects; the simplicity of the task; the
flexibility of the sequence required for task performance; and the
possibility of using the four frame presentration in diffe..nt.
alternative ways. (SH)
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A PILOT STUDY TO TEST THE EFFECT CF VISUAL STIMULUS PRESENTAT ION

STRATECTES ON LEARNING A MOTOR SKILL

Paul Scholl

This study was ar experimental application of basic research findings aboui
learning strategies previously undertaken by the author. The earlier strategies
study compared a single image strategy with rultiple image strategies for pre=
senting visual stimuli. The experiment presented a concepi attainment task and
used Junior and Senior .~llege students as subjects. It indice%ed that learning
wat significantly faster and occurred with fewer errors when images representing
the concept were presented four-at-a-time rather than sequentially one-at-a-

time. The study reported here was an attempt to apply the multiple-image

strategy of presenting visual stimuli to an operational learning environment. ’
Multiple-image learning has been the councern of practicing educators at

the college level and within the military organizations. The U.S. Army Aviation “

School, Wort kucker, Alabama printed and distridbutsd a manual, Multiple Screon W

Instruction in February 1964. While the contents of this manual were not specific

to the study, sta‘ements such as "Building block approach," "Increased student

motivation," and "Frogressive information presentation™ were commonly used. These ¥

statements emphasize the ability of the stuuent to "make sensg' of actual objects
and the ability for transition without difficulty from one idea to another during
inetruction.

Ar important concept of multiple image presentation, it seemse, is the ability
to compare exemplars of ideas and things to be learned. Instructional strategisis
draw heavily upon the finding from Bruner's work with concept attainment which

ctates that learning can be made easier by reducing cognitive strain (memery




requirement) needed for the solution of a problem. While Bruner used the descrip=-
tive technique to report his research data in A Study of Thinking, the basic data
related to reducing ocognitive strain should apply equally to those factors which
can be controlled by the instructor. It seems reasonable to hypothesige that the
application of multiple-image presentation strategies in instruction or training

should provide the most efficient learning style for most studente.

Problem and Design

The problem chosen for this study involved learning the psychomotor skill of
operating audiovisual hardware; specifically a 16mm motion picture projector.
Students in Audiovisual Media classes at tvhe University of Connecticut are taught
to operate AV equipment in an automated laboratory using principles of programmed
instruction. Pictorial i1llustrations and written verbal directions are presented
to students by 35mm slides in & linear sequence. This study was designed to try /
to determine if multiple~-image (four-"frames"-at-a-time) presentation of existing
stimulus material would provide a superior learning mode for students when compared
to the usual single image linear presentation of the material. The specific Et
hypotheses tested were:
(1) Four-at-a-time image presentations of the visual stimuli needed to
iearn » psychomotor task will decrease the time to criterion when
g:zpared with one-at-a~time image presentations of the same stimuli,
(¢) Four-at-a-time image presentations of the visual stimuli needed to
learn a psychomotor task will decrease the number of errors made on

the criterion test when compared with one-at-a=time image presenta-
tions of the same stimuli,

Procedure

Existing carrels in the University of Connecticut School of Education Auto~
mated Instruction Laboratory were used for this experiment. Two carrels are used
to tezcn the operation of the 16mm motion picture projector. One carrel was

mcdified for experimental purposes while the other carrel remained unchanged for
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the control group. The single carrel modification was less expensive and complicated
than'eatablishzng a peparate exrerimental facility. In addition the regular labora-
tory sfaff was able to monitor the instruction. This last factor however, as noted
later, may have confourded the experimental resulis.

Existing carrel programs require the student to work through & learning sequence
by pushing a button to cycle a 35mm slide proje&tor whenever a new frame or bit of
the pictorial and verbal information is needed for the next learning a;Qp. One
learning carrel was modified to present sequentially and four-at-a-time exactly
tne same stimuli as presented in the existing program (see Figure 1, page 4)s In
the experimental carrel, instead of appearing one-at-a~time, the stimuli appeared
four-at-a=time. A given stimulus appeared in the following positions: lower right
corner, then lower left, then upper right, and finally in the upper left corner of
the screen as the student pushed the advance button (see Fizture 2, page 5)s Size
of the individual stimulus was held constant.

Subjects were given both the placing and the jurning subsections of the
Minnesota hate of Manipulation Test hereafter referred to as YRMT. The test
board and a subject taking the test are shown in Figure 3 (page 6 ). All testing
was done by a graduate psychology student for consistency of application and
scoring.

The MRMT score is expressed as the number of seaonds required to complete the
assigned task. The shortest time to completion (lowest score) indicates the
greatest ability. Scores for the two sections were added to give a composite
gcore for both subtests within the MRMT.

“tudent~subjects were randomly assigned to either the standard carrel or the
experimental carrel to equate the experimental and control groups. Upon entering
the automated carrel, each subject was given a record sheet, shown in Appendix A.

The necessary information was filled out by the subject and checked by the labora-

tory assistant on duty. When the subject felt he had learned the task well enough
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%o pass & practical operation test, he told the assistant who then administered
the criterion test.

Each subject was given a two-minute sound motion picture and was asked to
project.the film and then rewind it properly. This test was timed by the lab
assistant and the time was recorded on the bottom of the lab information sheet,
as well as whether the subject passed or failed the test and the number of minor
errors (errors not serious enough to cause a sys;em malfunction) which ocourred
during the final examination.

Data was also collected from the subject which indicated the number of hours
of previous experience he had had on motion picture equipment or like items of
equipment, number of times the laboratory visual program was viewed, and the
amount of time needed for learning. This information was coded on data sheets
for analysis.

T-tests were applied to the data to test the significance of the results.

Results -
The raw data for this experiment is presented in Appendix B. A t=-test was
perforred on the means of the MRMT scores of the experimertal and control groups

(see Table 1). The t= 6501 is not significant. This indicates the experimental

TABLE 1

P-Test for Rate of Manipulation Scores by Training fondition

e e e e — . _____

Training Condition N Mean SeD. t
One-at-a-time 31 329.484 27.918

6501%
Four-at-a-time 28 335.071 36.927

#Not significant



and control groups had equal manual dexterity as measured by the MRMT.
A t-test was performed on the means of the criterion test completion times

of the experimental and control groups (see Table 2)e The t = 5140 is not

TABLE 2

r-Test for Timed Criterion Test by'Training Condition

Trawning Condition N Mean S.D. A
One-at—a-~time 31 4.561 1.391

.5140%
Four-at-a=-time 28 4.804 1.877

*Nut significant

significant. This means the first hypothesis which stated that the four-at—a= ‘

time image presentations of the visual etimuli needed to learn a psychomotor

task would decrease the time to criterion when compared with one-at-a-time image

presentations of the same stimuli is untenable. ' EF
A t-test was performed on the mean number of errors made during criterion

testing of the experimental and control groups (see Table 3). The t = 2553 is

TABLE 3

T-Test for Number of Errors Yade During Criterion Testinyg

by Training Condition

Training Condition N Mean S.D, t
One-at—a=time 31 871 1.360

«2553%
Four-at-a-time 28 .786 1.197

#Not significant




not signifiocant. “his means the second hypothesis which stated that the four~at-a-
time image presentations of the visual stimuli needed to learn & psychomotor task
would decrease the number of errora made on the criterion teat when ocompared with

one=ate-a=time image presentations of the same stimuli is also untenable.

Discugsion
A number of factors may have contridbuted to the lack of significant findings

in this experiment. One factor was the inability to time both the learning and
testing sequences to the second. Since this experiment was carried out under
actual learning laboratory operating conditions, the assistant could not devote
all his time to the test. Timing was reliably reported to the minute rather than
to the secona. Learning time ﬁas recorded by the subjeots themselves and it seems
reasniable to suppose that the measure of unit accuracy was about five minutes.
Subjects were not told that their criterion test score would be the time taken

nor were they under any pressure as a result of oclass directions to learn the
assigned operation in the shortest time.

Second, while watching the subjects learn, it appeared that the task had
emotional overtones for a number of subjects, particularly females over forty
years of age. osome of the subjects who were extremely concerned went through
the program three times and took as long as one hour and fifteen minutes to com=
plete the learning task. They were extremely concerned about their performance
on the test, and were quite frightened of possible failure.

Third, in scanning the data to get some 1dea of number of trials and time to
criterion, the impression is that the learning task involved is rather simple for
the population under consideration and not one that could be considered extremely

difficult for an intelligent adult. This generally appears, except for the cases
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already noted, to be & one=time learning task with 1ittle subject variability.

Fourth, the fact wag reaffirmed, again by observing student-subject behavior,
that the sequence required for perfurming thas particular task is not inflexitle.
It is quite possible to compiete the task in different eequences. Admittedly the
performance will not be as smooth as 1f atract adherence to the nstructor se-
quenced pattern is followed, but the task oan be completed to criterion.

Fifth, observation indicated that a number of subjects used the foursatea=
time slides in differeni ways. 1%t seemed inappropriate in a pilot study to
require that all subjeots use the slides in the same Way.« “herefore, they were
simply told that the slides would appear in sequence and that if they watched
the image in the upper right quadrant they could anticipate the next images by
looking in the lower left corner and lower right coruner and review what they had
previously been exposed to in the uppnr left corner. Some subjects would proceed
to view the smlides from upper left to lower right without advancing the pro jector.
Upon completing the information in the lower right corner they would then cycle
the equipment four times to get four new images on the screen, and again work
through the sequence from upper left to lower right. Some studente would
constantly cycle the projector one visual at a time and attend to only the image
1n the upper left corner or the lower right corner.

fore experimentation needs to be done on the question of whether or not
learner determined strategies are indeed better for the individual who chooses
them than one prescribed for all subjects either by the ingtructor or by common
practice,

From the present experiment it must be noted that, given the task of learning
how to operate the most complex piece of audiovisual equipment, the subjects as a

group gained nov significant advantage by viewing multiple~images as a communicator

11
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Blra.. gy wo=. sompared to single images presented serially. This does not mean
that a straiagy which is designed specifivally to be used with multiple images
wouxd.not be superior %o & stratecr designed for single image presentation only.
At thiv roint 1% appears to be an unfruitful method of research t¢ explore
these mattery further under actual learning laboratory operation. More nomplex
tasks, taske that have no particular emotional tone, and strategies that can be

precisely conirolled and accurately timed must be designed.
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NCTE PO
STUDENTS US:IND THY AUTOMATED B, L/ ikl LABORATORY

1. an attempt to 1lncreane the inatructional efficiency of : L
the automated equipment learning laberatoly, the Audicovisual o !
Conter i prooonttn’,tha material in the two motlion pioture . b
projector stations 1ln different formate, Therefore we

request your soopapation in this learning oxperinment. The

outcome will not affect your grude nor will you be nslised

by either pressntation, Directions for usling the mﬁi;gg

PICTURE LEARNING CARRELS are as follows

1. HKecord the time you start using and the time you stop
using the carrel. Use the space provided below. You may
use the wall clotk in the roem.

¢, W%hen you feel you are ready to demonstrate that you can
operute the projector without the help of the lakoratory

assistant or of the instrustioral diasgrams, novify thie ;-
Lrslstant 8o he can check you performance. You may taks this -,

informal test without taking the instruction if you feel WA
competent, You may take the test cver agaln if recessary PO
1'ter you have spent tome additional laarning <ime in the '
carrnle

4. heturn this form to the laboratory agsiatant each time
you leave the laborator{. When you return to the laburatory
always use tha seme motion pleture statlon (carrel 1 or 7)
which yo. uxnd before 80 you will always receive the same
aregentation formatb.

PLEASY FILL OUT the following information each time you use e
ora of the motion picture csrrels, )
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St e

.'11,_!
Name _date__ e

e .
n.\ L
"y

How much experiencs, of any kind, have you had with motlon |
plcture projectora? o,
Jhours :

dsw many times have you wurked through the motlen pleture e _?
learning slids sequence? .o

 tlmes
. e—
carrel uset Time stopped R -
.
RN
Time starte- X N T
' aypie f . . “7 ' .‘ :..- , '\gi;‘...
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RAW DATA

Control Group
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===============================================================

2THORE N
SEFSSLER D
PRUF M
SCKARK TR O
RERURNFE €
AWJRTHA €
PLUM L
SULTSH M
_ELL Y
ROVOH{TFR
[mer TAULT C
METAGYA T
THOMSON 3
SAKMT G
AATTEOLREN W
!tﬁRON P
OULLMAN J
PITFGOFF M
VADENATS M
ALpsrl J
GALLERANL L
REGAN D
HUDOCK §
SHAMAZU E
DUDFK R
WEEh {)
GAEVEY B
MCCOARMICK M
SPENCFE H
SULLIVAN N
HARLOW M
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00
00
01
05
60
00
00
oV
90
00
00
0C
00
00
03
00
00
01
ol
03
06
00
00
00
00
00
00
0l
00
03
00

Time to Total

Criterion Errors MRMT

1 022 1 05 0 200 131 331 2 10
1 010 1 03 0 15% 123 278 2 1 0
2 030 1 05 O 186 158 344 2 1 0
2 025 1 03 0 191 135 326 2 11
2 045 1 05 0 184 134 318 2 11
2 020 1 02 0 176 144 320 2 11
2 075 1 04 1 198 153 351 2 1 1
1 036 1 02 0 174 153 327 2 1 1
1 060 1 05 0 169 147 316 2 1 1
2 060 1 04 1 205 162 367 2 1 1
1 040 1 O4 O 188 163 331 2 11
1 030 1 05 1 185 134 319 2 1 0
1 017 1 03 © 169 148 317 2 1 0
1 025 1 05 3 236 164 370 1 1 2
1 037 1 03 0 172 132 304 1 1 .
2 035 1 04 1 158 140 298 1 1 4
2 0645 1 04 O 165 139 304 1 1 2
1 030 1 08 O 191 137 328 1 1 3
3 045 1 05 1 232 162 394 113
2 015 1 02 1 200 17 374 1 1 3
0 023 1 05 6 183 138 321 11 3
1 045 1 05 0 177 138 315 2 1 0
1 030 1 07 2 199 146 345 2 1 0
1 030 1 05 3 167 156 323 2 1 0
2 020 1 05 1 177 156 333 2 10
1 035 1 06 1 157 123 280 2 10
0O 23 1 05 2 197 138 325 2 1 0
0 025 1 04 O 197 131 328 1 1 2
2 030 1 04 0 174 135 309 1 1 2
1 060 1 06 0 227 167 394 2 1 0
3 060 1 06 3 185 129 314 110
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RAW DATA

Experimental Group

Time to Total

Criterion Errors MRMT
~7 VY \Wg
REFRE L 00 1 033 1 04 1 177 162 339 ¢ 7
LZw!S A 00 3 3C0 1 06 2 209 207 4l6 1 7
CAPATORT S 00 2 150 1 09 5 189 144 333 2 71
MCGINN P Ca 2 075 1 03 0 197 139 336 1 7
CmyARELLA A 01 1 03% 1 0% 1 173 135 308 2 7
GATSER o 00 1 035 1 08 2 189 160 347 2 7
MACK D B 00 1 030 1 03 0 165 135 300 ¢ 7
~RAFY F 03 1 055 1 5 2 194 121 315 2 7
CALAN F 00 2 040 1 05 O 200 164 364 2 7
VILRATH 00 1 0640 1 C& O 186 143 329 2 7
YA DER MEER Os 1 025 1 U3 0 178 122 300 2 7
- ANQNV HXT 1 00 1 030 1 02 0 198 145 343 2 7
LEalS = 0C 1 0%0 1 09 3 206 144 350 2 7
EEFT MARY LU 00 1 050 1 04 O 168 128 296 2 7
WMLIZJICHT T 05 1 02% 1 02 1 205 189 394 1 7
HFLS & 03 1 020 1 04 1 187 138 325 1 7
ZIMMER R 04 1 055 1 03 O 208 139 347 1 7
PILEY T 03 2 030 1 05 O 167 126 393 1 7
JANKGWSKT J 00 1 025 1 05 0 176 145 321 2 7
RN TAVE 8 a T 02 3 030 1 02 0 155 123 2718 2 7
SATHE WS L 00 3 Q4% 1 04 O 189 150 339 2 7
Firerh 7 00 1 040 1 06 1 173 128 301 2 7
WILL TAMDON 00 2 150 1 07 1 203 183 396 1 7
BUONCER D 0l 1 020 1 0% 0 189 121 310 2 7
ROWFRT AFLT 05 1 030 1 05 2 234 172 406 2 7
Rk CSFY M O 1 045 1 06 0 179 130 309 1 7
CigHMLY P 0C 3 020 1 04 0 158 127 285 1 7
NOVE L o 00 2 030 1 06 0 180 130 311 7

17

[ V4

OOOOOOOOOOwwNNOMwPMHwOOOwoﬂNO



