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TO TEST THE ASSUMFTION THAT LEARNING EFFECTIVENESS VIA

TV MIGHT DECLINE DUE TO LENGTHY VIEWING TIME AND FATIGUE,
. THIS STUDY COMPARED EFFECTS OF 38 HOURS OF CONTINUOUS TV
_ ?RAIQING IN 5 DAYS WITH REGULAR CLASSROOM INSTRUCTION OVER

THE SAME PERIOD. EFFECTIVENESS OF THE MINIMAL TV
PRESENTATIONS THAT TRANSMIT EXISTING CLASSROOM INSTRUCTION
WITH NO SCRIPTS, PROMPTING DEVICES, OR SPECIAL TV AIDS WAS
ALSO EVALUATED. TV INSTRUCTOR QUALIFICATIONS WERE STUDIED. OF
8 GROUPS OF 281 TRAINEES IN THE FOWERMAN'S ELECTRICAL
MAINTENANCE COURSE, 4 RECEIVED TV INSTRUCTION AND 4 REGULAR
INSTRUCTION. THERE WERE NO CONSISTENT DIFFERENCES IN TEACHING
EFFECTIVENESS OF THE 2 METHODS. ON 10 IMMEDIATE POST-TESTS,
REGULAR INSTRUCTION WAS SIGNIFICANTLY MORE EFFECTIVE THAN TV
INSTRUCTION, BUT ON RETENTION TESTS 1 MONTH LATER, TV WAS
JUST AS EFFECTIVE AS REGULAR METHODS. AFTITUDE LEVEL, RATHER
THAN INSTRUCTIONAL MEDIUM, WAS THE BETTER PREDICTOR OF TEST
PERFORMANCE. MINIMAL TV IS RECOMMENDED FOR USE DURING
EMERGENCIES OR FOR NEW MILITARY TV TRAINING PROGRAMS. DATA
ARE REPORTED IN TABLES SHOWING STATISTICAL SIGNIFICANCE . k
LEVELS BASED ON ANALYSIS OF OF VARIANCE AND T-TESTS. (LH) _ &
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This report has been prepared under the joint efforts of the
Audio-Visual Applications Office, Army Pictorial Service Division,
Washington 25, D, C., and the Telsvision Division, Army Pictorial
Center, Long Island City, N, Y., and is published for the information
and guidance of all concerned. The repcrt is a compilation of the
results of studies conducted at Fort Cordon, Georgia, to dsmonstrate
methods of implementing television techniques in standard classroom
instruction and to evaluate their effectiveness for standard class=

room instruction,
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Preface
THE SIGNAL CORPS TELEVISION RESEARCH PROGRAM

The present study is one of a series stemming from a joint Signal
Corps research program. The progran represents & coordinated effort by
the Army Pictorial Service Division, the Combat Development and Operatlons
Division, 0CSig0, the Army Pictorial Center, and the Signal Schools at
Port Gordon, Georgia and Fort Mommouth, New Jersey. In August 1955,
representatives of these organizations developed a long range program
of research, designating critical areas of informational needs (13).
Underlying this research program were two basic information targets.

The first of these was the potential role and application of television
during periods of emergency or mobilization, A previous study (7) had
already indicated television's ability'to teach a variety of military
subject matters at least as well as conventional classroom instruction,
This teaching equivalence, combined with televisionis ability to reach
large or scattered groups of trainees, pointed out an importand potential
nilitary use for television as a training and informational medium both
in emergency and routine requirements.

It was also apparent that more information was needed concerning
the effective uses of telsvision for every day military training. of
immediate intsrest were such questions as instructor requirements for
television teaching, television cost factors, intensive television
jnstruction and reduction of teaching time. '

Two studies ware planned whose rosults would cut across many of
the above greas of interest, The first,described in this report, was
designed to evaluate the effects of nintensive? television teaching,
Previous uses of telsvision teaching have been limited to one or two
hours & day¥, There was an interest in the possible use of television
for much longer periods of instruction. Such use, if possible, showad
promisa ¢f reducing training costs when combined with television's
potentisl for teaching large groups and using less expensive training
ajds, Related to this intensive use of %elevision for teaching was a
need for information on production problems for the continuous presen=
tation of television instruction. The second study essentially was a
continuation of the first, using the same subject matter. Its purpose
mas to attempt reductions in training time with televisiocn techniques,
to further investigate television instructor requirsments, to test the
effectiveness of fiimed instruction aund to determine cost savings
permitted by television instruction.

* 1,8,, one or two hours per day for a particuler subject.
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REPORT SUMMARY
Background

Numerous studies have already established that television can
teach at least as well as regular classroom instruction in a variety
of subjects. In these studies, relatively short segments of islevis-
jon and classroom instruction were used and they did not explore
teaching by television over extended periods of time. At present,
it has been determined that television may effectively teach a
particular subject for a period of ore or two hours a dsy. This
abbreviated concept of presentation is in contrast to conventional
classroom methods of instruction where subject matier is presented
over extended periods of weeks or months. Were it poseible to
$nstruct by television over the same perlods of time, more effective
use of this instructional medium could be made during times of national
emergency or in every day military traininge One instructor could
teach thousands of students via the television receiver and almost any
building or room could be quickly converted into a classroom. The un-
tested assumption that effectiveness of learning might decline very
rapidly because of lengthy viewing time, fatigue, or similar factors,
has retarded the use of television for more extended periods of instructione

Tn addition to the primary aim of testing this assumption, there
was an interest in evaluating certain rapid television presentation
methods. These methods, labeled as "miniwmal" television, erploy tele-
vision te trapsmit existing classroom instruction, with no effort to
use scripts, prompting devices, aids or specific television instructor
training. Instruction by "minimal® television has the advantage of
requiring less time and cost in preparation than instruction which
has been specifically designed to utilize available studio, camera i;
and teaching techniques, These economies in time and money may
satisfy a critical need during periods of emergency. For everyday 3
training needs, "minimal® television provides low-cost, rapid instruct- :
jon. Prior to any reccmmendation for its use, however, the teaching |
effectiveness of "minimal" television would have to be compered with ;
conventional claseroom instruction. Advantages and disadvantages of
tpinimal® television are presented in Appendix: I.

Purpose

Tt was the purpose of this study to ¢ ompare the effect upon learn-
ing produced by 38 hours of continuous television training over a five
day period, with that produced by a gsimilar period of regular classroom
instruction. A secondary objective was to evaluate the teaching
effectiveness of "minimal! television presentations. Thirdly, the
study evaluated the prepaxration and training requirement needed to
qualify personnel for teaching extensive segments of subject matter
over televisic.. =

Method

Trainees at the United States Army Signal Training Center, Fort
Gorden, Georgia, entering the first week of the Powerman's Course.

144 B




(MOS 351), were taught either iy television or in the regular classroom,
Groups trained under either condition received ten written tests for
the five days (38 hours) of inmstruction. The results of these tests
served as the basis for comparison between television and classroon
trained students. In addition, a retention test was given to both
growps about one month later. The same materials and instructors wers
used in the television and classroom instruction and no attempt was made
to modify classroom instruction for television presentation,

Results

There were no consistent. differences in teachins effectiveness
betveen television and regular instruction,

Regular instruction was more effective than "minimal" television
instruction on immediate test scores.

Television instruction was as effective as regular instruction on
retention test scores,

Aptitude level, rather than instructional medium, proved to be the
important determiner of test performance.

Conclusions

Using instruction similar to that employed in this study, television
‘training may be extended to at least five days (38 hours) without any
greater decline in learning than that produced by regular classroom
instruction,

While the immediate learning produced by "minimal" television
teaching may fall below classroom or improved television instruection,
it is remembered at least as wolls For most types of military instruc-
tion, retention and appiication of information at a later date is the
more important criterion. The sole use of "minimal" teisvision, however,
may hinder develcpment of nore effective television teaching methods.,

Because of its low cost and time saving features, "minimal®
television is recommended for use during emergency periods or for
military installations just beginning a television training progiam,

For such instellations, the use of "minimal" television methods provides
& rapid, inexpensive means of disseminating large segments of nilitary
instruction, In addition, it also provides valuable initial experience
in the use of television for training,

iv
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To nchieve improvements in television teaching, and to make full use
of television's presentational features, "minimal® television procedures
should be followed by procedurss to adapt television techniques to subject
matter.

The study's evidence on the important role of aptitude in learning
points to the recommendation that improvements in trainee selection

procedures wonld facilitate training problems in the Powermanie Cowrse,
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Chapter 1
STATEMENT OF PROBLEM AND RESEARCH METHOD
The prasent report is based on an experimentel study carried out at
the U, S. Army Signal Training Center, Port Gordon, Gecrgis, from
January to April 1956. The study is one of a series designed to explore
and develop the use of television for military training purpcses.

Baclggggund

Provious studies have established that television cen teach at least
as well. as conventional classroom methods (1, 3, 5, Ts 10, 11), This
factor of teaching equivalence, therefore, was not 2 primary concern of
the present stady. The main interest lay in further developing the use
of the television medium itself for military training. One area of de-
velopment considered of importance was the possibility of using tele-
vision more intensively. Generally, television instruction for any one
subject matter has been 14mited to one or two hours a day. While six to
eight hours & day may be devoted to television instruction, for example,
st Fort Gordon, this would be sprsad among as many different subject
matters and groups of trainees. There was no recorded instance of using
television to teach one swbject malter for an entire day, extending over
several days, as typical of conventional classroom instruction in many
military subject matters. The advantages of using television for military
instruction would bte amplified were such jntensive use possible, During
emergency or mobiliszation periocds, the ability to use television inten-
sively to teach large segments of instruction would prove a valueble if not
nandatory means of communication and training.

P_u_x_'gose

A major objective of the study was to detexrmine whether television
could be used to teach large segments of military instruction without
impairing teaching affectiveness. A subsidiary objective was tc evaluate
production techniques associated with the type of television training
employed in this study so as to provide guidelines for future use of the
medium.

The Possible Effects of the Intensive Use of Television

Continuous exposure to any method of instruction is probably accom-
panied by a progressive decline in learning efficiency, with the degree
of decline depending upon method of instruction and type of subject
matter, In this study, the objective wav to determine the degree and
nature of this decline for television as compared with regular classroom
{nstruction, using the subject matter contained in the Powerman's Courses

‘Subject Matter

The first week of the Powerman's Electrical Maintenarcs Course
(MOS 351) at the Signal School, Fort Gordon, was selected for use in the

1
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study. The purpose of the Powerman's Course is to train selected
enlisted personnel to install, operate, and perform organizational
maintenance of portable electric-power generating equipment.
Essential to the successful performance of their mission is a
thorough grasp of the fundamentals of electricity as related to
their jobs, For example, a Powerman would have to know not only the
principles of magnetism and their relation to electricity but also
how to change a battery as well,

The first week of the course is chiefly concerned with the
principles of electricity and covers such subjects as first aid,
electricity, magnetism, test equipmenty, Ohm's Law, parallel and
series circuits, the reading of diagrams, grounds, electro-magnetism,
induction, transformers, storage batteries, the RA=91 rectifier, the .
charging.of storage batteries, and maintenance records. The instruc-
tion, as nermally presented, included lectures, a number of training
f£ilms, and practiecal exercises in which the student had an opportunity
to apply what was learned in the lectures. This portion of the
Powerman's Course is very typical of a variety of electronics courses
and training given in the Army.

Traineces

The trainees were 281 enlisted men assigned to the Powermants
Electrical Maintenance Course (MOS 351) at The Southeastern Signal
School, Fort Gordon, Georgia. Information, including the aptitude
test scores of the trainees, was supplied by the School's Record
Branch, Trainees were not informed of the fact that they were partici-
pating in an experiment. Fort Gordon has been using television for
training for about six years, and television instruction is not con-
gidered & novel method of teachinge.

General Desim

Trainees entering the first week of the Powerman'!s Course
received instructione exclusively by television or by reg.lar classroom
methods, Table 1 indicates the rotation of television and regular
instruction used in this study.

TABLE 1
Alternation of Television and Regular Instruction Methods¥

Week Method Weak Method
lst Regular 5th v

2nd ™v 6th ™v

3rd ™v 7th Regular
ith Regular 8th Regular

*It was originally plamnsd to have an ABBAABBA order to control for
possible systematic week-to-week variations, but, due to reasons
beyond the experimenters! control, the order had to be changed.

2
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The instruction was the same for all groups. It was divided into
10 sessions, 5 morning and 5 afternoon periods, with tests administered
at the end of the morning and afternoon sessions to measure immediate
learning. A retention test was administered about one month after the
end of the first week of instruction.

This design per.its a comparison of the teaching effectiveness
of television and regular ciassroom instruction afier various amounvs
of viewing time. It is most likely that the rate of trainee learning
declines as the amount of instruction increases in both television and
regular classroom instruction. The purpose of this study is to determine
whether the rate of decline differs for the two teaching procedures,
For example, is learning more impaired by intensive television in-
' struction as compared with intensive regular classroom instruction?
Trainee performance on the 10 tests used would provide evidence on
| this question. Such evidencs would be in the form of a systematic rate
of change in test scores favoring one method over the other,
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Figure 1 indicates a few of the many possible outcomes of the
study. Graph (a) exemplifies an outcome indjcating that increased
viewing time increases the differences between media (shaded ares .
Craph (b) exemplifies an outcome indicating that increased viewlug
time decreases differences between media (shaded area), Graph (c)
sxemplifies an outcome indicating that the differences between media
are not affected by increased viewing time.

It must be stated at the outset that the design is not wery
sensitive to small differences in losses in teaching effectiveness,
This fact does not decrease the value of the experiment to any
great extent, since a small change in differential teaching effect-
iveness would not be of any great consequencs, Conversely, any
increase in the sensitivity of the experiment would have required an
extremely large increase in expenditures of man-hours and money.*

% For further discussion of the experimental design, see Appendix A.
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Chapter 2
PREPARATION OF TESTS AND INSTRUCTION

Immediate Testing

Evaluation was based on the results of written tests given to the
trainees immediately after instruction., Since it is not generally Army
procsdurs *s give immediate tesis, 2 series of ten teste were developed
for the study, containing a total of 296 items. The items were L-alter=-
native multiple choice and were constructed with a view to making them
easily understood and unambiguous, An attempt was made to have items of
varying difficulty, with the average difficulty being high enough above

) chance to avoid the floor effect* and low enough to avoid the ceillng
effect#, Wherever possible, items employing pictures or diagrams were
used.** The ten tests were tried out on three regular instruction
classes, Items that were too difficult or too easy and items that were

poor discriminators,##t were either revissd or dropped.

The tests were partly mimeograephed and partly zeroxed. The test
instruction sheat was that employed by the Test and Evaluation Branch at
The Southeastern Signal School. The answer sheet was the Army Standard
Answer Sheet for scoring with IBM machines. A test was administered at
the end ot the morning and afternoon instruction over a five day period.
Students were instructed to answer all questions even if they had to
; guess, Figure 2 shows trainees durirg a test administration period.

Retention Tests

The format of the Powerman's Course offered a rare opportunity to
administer retention tests about one month after the one week segment
used in this study. Normally, after this one week 1s taught, tralnees
are given instruction in diesel and gasoline engina operation and similar
materials generally unrelated to the first week's electronics instruction.
This instruction continues for about one month and then the students re-
turn to electronics instruction. The instructors, therefore, are mors

T &S AR T T, TR Y

¥ Differences between groups are minimited or eliminated when test
items are so difficult that few trainees are able to answer them
correctly (the floor effect), or so easy that most trainees are able to
answer them correctly (the ceiling effect).
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** See Appendix B for examples of test items,
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| *%% The discriminative power of a test item is determined by dividing the
trainees into two groups on the basis of score on the test as a whole:
high scorers (above the 50th percentile) and low scorers (below the 50th
percentile) any test item which is answered correctly by about as many
low scorers as high scorers is considered to have poor discriminative

powers,

N TR TR TR TR AT, e

e

i Full Tt Provided by ERIC.




concerned with vhat the students have retained from the electronics
instruction given the previous month than in any immediate learning.
This condition also approximates Army instructional requirements ba-
cause several weeks or months generally intervene between completion
of formal training and on-the=job activity,

The reterition test administered in this study consisted of 70
reprasentative test items selactad from the 10 tests given during the
first week of instruction. This test was administored to the trainees
about one month after the first week!'s instruction had been completed
and prior to the beginning of further ¢lectronies instruction in the
course,

PREPARATION OF INSTRUCTION
The Instructors

Four instructors divided the teaching ioad, A4il four wore members
of the course staff and had taught some of the material before the ex=-
periment, The work load was divided so that each instructor taught at
least one but no more than 2 hours on each of the 5 days of instruction.
They taught the same hours on TV as they did on regular instruction.
None of the instructors had TV teaching experience prior to this study.

Teaching Materials

In regular classroom instruction, the instructor foliows a losson
plan ovtline which indicates key items of information to be covered.
This procedure permits wide variations in the instructor's presentation
although he may cover the lesson plan objectives, The same procedure
was used in the television presentations, with the instructors following
lesson outlines rather than a detailed script,

Training Alds

The same training aids were used in both the television and regular
instruction with the exception that wherever possible actual equipment
instead of mockups were used in the television presentations, The train-
ing fiims employed were presentsd by projector and screen in the reguiar
instruction and over the television receiver in television instruction.
The blackboard was used frequently in both methods of instruction.

Rehearsals

Each hour was rehearsed at least once, with attention being paid to
movenments in front of the cameras, writing on the blackboard, the handl-
ing of training alds in front of the cameras, and other of the details
required for a television presentation. The television directors were
given copies of ‘he lesson plans in which they made notes as to the
presentation, and which served as their guide,
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Figure 2, Trainees in the Powerman's Course taking a test after
instruction at the Southeastern Signal School,.
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Figure 3. Trainees receiving television instruction in the Powerman's
course during the axperimental study at the Southeastern
Signal School, Fort Gordon, Ga.
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Chapter 3
DESCRIPTION OF EXPERIMENTAL PROCEDURE
Description of Instruction

Training Site

Both television and regular instruction were presented in the classe
rooms normally used for instruction in tne Fowerman's OCoursse ror tele-
vision instruction, two 21" receivers were used in the classroon. (See
Figure 3.) In regular instruction, the instructor spoke from & rostrum
in front of the class, (See Figure Lh.) The size of the classes was
never greater than LS. Practical exercises took place in a room with a
number of tables on which the equipment used could be laid out (See

Figure 5).
g_g_gular Instruction

Normal teaching procedures were followed in regular instruction. &in
attempt, not always successful, was made to eliminate questions and an=
awers 80 &8 to achieve comparscility with the television presentations,

Talevision Instruction

The staff used in the TV production included a program director, a
technical director, an audio man, 2 cameraman and a prop man. Two DuMont
cameras were uged for each presentation, with lenses varying in focal
length from 2" to 8%, Two studios were employed in a single alternation
series in order that each studio could be set up for the following pre«
sentation. The preseantation was transnitied over a closed-circuit via
coaxial cable, No intercommunication system was used between the class~
room and instructor, so that the class could not ask or answer questions,
Tittle or no attempt was made to adapt the regular instruction to tele-
vision requiremeats. Special effects, superimposures, closeups and
similar techniques were eliminated or employec minimally. The instructor
appeared before the cameras and gave his presentation from an outline in
the same mannar as in the regular classroom instruction.

Visual Aids

Due to the theoretical nature of much of the xaterial covered,
velatively few visual aids werd employed. The &ids that were emplcyed
ineluded some test equipment, the RA=91 rectifier, maintenence record
forms, transformer demonstration equipment, and a few others, (See
Figure 6 for an example of a training aid employed in the study.) The
blackboard was used very frsquently. A demonstration of artificial
respiration techniques was presented, Superimposures were used in only
a few instances and no split screen equipmerni was availabls, In gensral,
it could be stated that the production for the major part was of the
lecture variety with some demonstrations of structure and function of
equipment. (Sve Fig. 7 for instruction as it emanated from TV studio).
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Figure L. Regular classroom instruction during the experimental study
at the Southeastern Signal School, Fort Gordon, Gae.
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Figure 5. Classroom employed for practical exercises in the
experimental study.
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ST TR RTEE ST AT Y e WA TR TR TR ¥ ORI ARE AT SRR R LR

SR e TS T T

3

oo,

B

3

1C . 3

TR R RTR AP SR AT e A4S Tt

ERIC

Aruitoxt provided by Eic:




Auditing of Instruction

Both the regular and TV instruction were monitored in order to
determine what actually went on the classroom and to see if the
mat>rial was covered. The monitor sat in the classroom with a check
1ist based on the lesson plans. He used the check list to indicate
whether or not the material was actually covered,

Frocicrs were provided by the Test and Evaluation Branch in order to
keep discipline during the TV presentation.

INSTRUCTION SCHEDULE

Appendix C presents the instruction schedule for each week, It
includes the subject matters the format of the instruction, i.e., whether
conference, demonstration, training £ilm, or practical exercise; the ine
structor (indicated only by letters); the times; and the test schedule,
This schedule was repeated for 8 consecutive weeks with 8 different groups.
Four presentations were by TV, the other four were regular instruction
sessions,




Chapter b
ANATYSIS OF RESULIS

Treatmeat of Date

The anuwer sheets were scored by electronic scoring mechines. Ba-
fore scorin~, each answer Sheet was checked for poor erasures and dupli-
cote angwer:.. Tally sheets provided a check on “he scoringe

Post Selection and Post Matching of Trainees

Only trainees completing all 10 tests were considered in the analy-
sis of results. In order to eliminate initial differences in aptitude,
& post-matching procedure was employed based upon trainees aptitude test
scores. Each trainee from the regular classroom group was paired with.a
traines from the TV group ¥ho had an equivaient aptitude test score. The
number of trainee pairs employed in the analysis rere 62 for immediate
testing and 50 for retention testing. For a more detailed description
of the post-selection and post-matching procedures, see Appendix D.

Monitor's Reports

The monitor system employed in checking whether or not the instruc-
tion included the information required to answer the test questions was
found to be insdequate, Therefore, no items were dropped from the tests,

Statistical analysis of Data

The main statiitical tests employed in evaluating the differences
between the variocus treatment groups were analysis of variance and the
t-test, Sumaries of the statistical analyses are presented in the
Appendix, Differences described as "significant at the 5% level of
confidence”, which is a commonly used standard, will be accepted as
indications of "real! differences between the various groups. Differences
not significant at the 5% level o corfidence will be sccepted os
indicaticns of no differences between the groupu.

RESULTS
Immediate Testing

Table 2 presents the mezns for and difference between TV and regular
instruction on the 10 tests, singly and c-wbined (total scors). These
results indicate that regular instruction was slightly but consistently
suparior to TV instructicn.

The trainees were divided into two aptitvde level groups, with
the top 31 pairs being treated as the high aptitude level group and the
bottom 31 pairs being treated as the low aptitude level group. Table 3
3ncludes the mean raw scores for the various combinations of aptitude-

media groups on the various tests, Table L includes ths same resulte as
percentages of the number of items included in the varicus testse

12
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The high-)evel aptitude groups were consistently superior to the low-
level eptitude grou; s regardless of method of instruction. This result
indicates that aptitude was the more critical variable in determining
learning and performance, and instruction medium was of lesser Importance..*

TABIE 2
MEAN RAW SCORES FOR THE 10 TESTS

TEST NO. ITEMS REGULAR INSTRUCTION TV INSTRUCTION DIFFERENCE

MEAN MEAN

1 37 23.3 21.2 214
2 19 9.5 843 1, 2%%
3 38 22.1 19.6 20 5%
L 23 8.3 Te8 5=
5 36 17.5 16.6 o9~
6 20 11.3 16,5 o8~
7 37 22,3 2045 1o 8%%
8 23 10.8 - 10,0 o8
9 38 22,3 19,2 o1
10 25 17.k 1h.6 24 8%
ggro% 296 16L.7 148.5 26,24

#% Significant at the 5% level of cenfidence,

*See Appendix . for overall Anelysis of Variance and Appendix F for
Analytes of Variance of individual tests.
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TABIE 3
MEAN RAW SCORES FOR MEDIA, APTITUDE LEVELS
AND TESTS
Aptitude Level
Test No, Items Mediwm High Iow
T 7 Ragular 26.8 19.8
II 19 Regular 10.7 8.3
v 9e3 742 .
Combined 10,1 7.8
11T 38 Regular 25,1 18,7
W 22,5 16.7
) Combined 2.0 1747
Iv 23 . Regular 9. Te3
™v 9.1 6.6
v 36 Regular 20,5 1,2
v 18,6 .7
Combined 19.6 U.b
w 11,6 95
Combined 11.8 10,0
vII 37 Regular 2hed 20,1
™ 23.0 18,1
™v 11.0 9ol
Combinad 1.k Solt
= 38 Regular 25.7 1849
™ 22.h 16,0
Combined 2l¢0 7.k
X 25 Regull.r 1808 1600
w 1642 13,1
Combined 17.5 U6
TOTAL 296 Regular 18506 13,7
™ 16743 130,0
Combined 17645 136.8




TABIE L
MEAN 4 SCORES FOR MEDIA, APTITUDE LEVELS AND TESTS

APTTTUDE 1EVEL DIFF
TEST  No. TTEMS MEDTUM HIGH 10W COMBINED REG ~ TV
™ 63.3 S1.h 57.3
Combined  67.8 52.k 60,0
2 19 Regular 56,3  43.7  50.0
f ™v 50,0 37.9 llhoz 508
3 P, Combined 530“0-’ hlol h?oh
E 3 38 Regular 66,9  L9.2 5749
™v 59.2 N 51,6 643
Combined 62,2 16,6 5.7
v 39.6 28,7 33.9 2.6
Combined 40,0 30,k 35.2
™ 51.7 40.8 16,1 2.2
Combined  Sh.h 40,0 h7.2
v 58.0 L7.5 53.0 3.5
Combined 59,0 50,0 55.0
7 37 Regu?,lr 66.2 5&03 6063
™ 62.2 8.9 557 L6
Combined  6h.3 51,6 57.8
8 23 Regular 50.9 h2.6 47.0
™ 7.8 39,6 L3.5 3¢5
Combined  L49.6 40,9 1542
9 38 Regular 67.6 L9.7 5847 -
™ 59.0 42,0 50.5 8.2
Combined 63,2 45.8 Sheo
10 25 . Regular 75.2 64,0 69.6
™v 61,8 S2.h 58.h 1.2
Combired 70,0 58.L 64,0
v 5645 13.9 5042 5e5

Combined 5907 l-l-602 5209




Retention Tests

In order to evaluate the retention test results, trainees! immediate
scores on the 70 items used in the retention test are used as a base line.
Table 5 presents the mean immediate and retention scores on the 70 items
foxr the Regular Classroom and Television Instruction Groups,

The results for immediate testing indicate that the Regular Instruc-

b aw M aaaa [ PN At .
tion Growp wae syperior o the Tslevision Instrusticn Orcupe. Howsver, the

results fgr retention indicate that the Television Instruction Group re-
tained as much as the Regular Instruction Growp one month later,

TABIE 5

MEAN IMMEDIATE AND RETENTION TEST SCORES
ON THE 70-ITEM RETENTION TEST

Regular v
N Instruction Instruction Diff,

Immediate Score
Righ Aptitude 28 50,9 16,1 lio 8%
Tow Aptitude 22 39.3 3L.6 ho?
Combined 50 L5.8 41.0 Lo B%
Retention
High Aptitude 28 hk.6 L3.5 1.1
Tovw Aptitude 22 37.2 33.9 3.2
Conbined 50 hl.3 39.3 2.0

# Significant at the 5% level of confidence.
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Chapter 5

COMPARISON OF THE EFFECTS OF "INTENSIVE" EXPOSURE
T0 TELEVISION AND REGULAR CLASSROOM INSTRUCTION ON
TBAINING EFFECTIVENESS

The major question to be answered in this study was whether the
intensive use of television would produce a greater decline in learn-
ing than the intensive use of classroom instruction. Table 6, column
2, indicates the percentage of differences on the 10 tests between
television and classroom instruction. Evidence for a greater rate of
decrease in teaching effectiveness for one of the methods would be &
consistent increase in the size of the differences with each succeed-
ing test., Colum 3, Table 6, ranks the tests according to the magnie
tude of the differences found., This ranking provides no evidence that
intensive televisicn per se is more detrimental to learning than regue
lar classroonm instruction,

The lack of a systematic trend can be seen from Figure 8, which
presents the mean test scores on the 10 tests as percentages of total
possible score for Regular instruction and Television instruction. The
shaded area represents the change in the differences betwsen media
after varying amounts of exposure time (compare with Figure 1).

Because of the limited sensitivity of the experiment, it camnot
be concluded that there is absolutely no difference bstween the two
media in amount of loss in teaching effectiveness resulting from
increased exposure time. It can be concluded, however, that the
differences are at best relatively small, and of little importance.*

%See Appendix H for further nnalysis of the intensive television
results,

17
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TABLE 6

PERCENTAGE DIFFERENCE AND RANK ORDER OF
DIFFERENCE AS A FUNCTION OF TEST ORDER

b e omgke |
1 5.7 6

2 5.8 T

3 6.3 8 |
b 2,6 2 g ]
5 2,2 1
6 3.5 35 ¥
7 b6 5 5
8 3.5 3.5 |
9 8.2 9
10 1.2 10
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Figure 8. Test by test comparisons of regular and
television instruction (compare with
figure 1 ), '
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Chapter 6
TEIEVISION versus REGULAR INSTRUCTION

TRAINING

Although this experiment was not designed to compare the overall
effactivansds of Television instruction with Regular instruction, the
gueshion deserves consideration. The learning results of this sxperiment
are inconeistent with the results of other experiments which indicate
that television instruction can teach at least as effectively as regular
instruction (1, 3, 5, 7» 10, 11). There were some marked differences
natween the television presentation of this experiment and those of prior

experiments, These differences shall be considered,

The Nature of the Content

Previous studies have utiligzed content involving a great deal of
visual material, e.g., map reading, assembly and disassembly of the light
machinegun, etc. The material employed in the present study was for the
most part of a theoretical nature and required little visual presentation.
This difference may be of importance in that TV presentations with little
visual material may be much less interesting than comparabls regular
instruction presentations. This may be related to the lack of face to
face contact betwsen instructor and studente.

Scrigts

The previous studies jnvolved instruction presented from verbatin
scripts; the instruetion in the present study was based on outlines.
Given a good script, the first procedure insures the same coverage of the
material at all times. The use of an outline doss not insure the same
coverage at all times. There is less pressure on the instructor in the
classroom than there is in the TV studio. The presentation over TV
requires that the instructor 100k into the cameras, pay attention to cues
from the floorman, watch the monitor, be careful when walking and when
manipulating training aids; at the same time he must present his lsctuve,
It is possible Lhat the coverage of the material was better and more
complete in the regular jnstruction situation than in the IV situation,

Another factor to be considered is the pacing of the presentation.
In the regular classroom situation, the students can informally control
the insiructor's pace by means of gestwres, questions, etc. The use of
prompting equipment would also control the pace of the instructo™ ‘o &
csrtain extent. When an instructor employs an outline seript &+ - IV
presentation, he must judge for himself how slow or how fast t¥ ~ aterial

should be prasented,

A third factor to be considered in the employment of outline scripts
4n TV presentations is the smoothness of the presentation. The directors,
cameraisen, floormen, etc., are less certain as to the sequence of eventis.
They must follow the instructor and thus ave liable to make mistakes,
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Visual Aids

The presentation sutfered from inadequate employment of visual aids.
Becauss of time limitations, the bulk of the training alds were those
employed in the classroom, These alds, while adequate for the classroom,
were not made for TV. If these aids were made specifically for TV they
would have been constiucted differently. Not only were training aids
different from what would normally be employed, but also, the visual
advantsges of TV were noi expioiisd, e.g., use of spiiv scrésn, suporin=
posures, or bread boards,

Instructors

The instructors had never taught by way of television prior to the
experiment. They had freyiently presented the instruction in the class=-
room prior to the experiment. The first fact means the instructors had
to learn new habits of teaching, The second fact suggests the likelihood
of habi* interference, Thus, the instructors had to break old habits when
instructing over TV and develop new habits. These conditions would most
1likely reduce the effectiveness of the television instruction.

RETENTION

The results of this experiment are consistent with those of a previous
study (7) in indicating that material taught over IV is retained as well
as matarial taught in the regular instruction situation. This result
is important in that performance on the job will be more directly related
to the retention of instruction than the immediate learning of instruction.

The fact that there was no signiticant difference between methods of
jnstruction in the retention scores of trainees reduces the importance of
the initial differences in learning.

CONCLUSIONS

This study represents & pioneer attempt to present a relativuly iarge
segment of an electronics training program by television. The presentation
may be characterized as "minimal" television in that little attempt was made
to translate the instruction s regularly presented in the classroom into an
effective educational television presentation. On the basis of the test
results, the following conclusions can be drawn:

1. Television can be employed as a teaching medium intensively (at
least for one week) without the day-to-day losses in teaching effectiveness
exceading to any great extent those normally obtained with regular instruc-

tion.

2, "Minimal" television presentations similar to the kind presented in
this study are not as effective as regular classroom instruction in terms of

immediate lsarning.

3, "Minimal" television instruction is remembered as well as regular
classroom instruction,

#See Appendix [ Tor & discussion of the advantages and disadvantages of
tMinimal® television rresentations,
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Appendix A
NOTES ON THE EXPERIMENTAL DESIGN

The evaluation of the differential effects of M"intensive" exposure
to television and regular instruction on teaching effectiveness presents
a rather difficult problem in terms of experimental design. The inclu-
sion of the conirols that would be required to obtain & nign degree oi
sensitivity and to eliminate the confounding influence of non-pertinent
varisbles would result in a highly complex design which would be extremee-
ly costly to administer properly. '

Only large differences in the effects of Mintensive" exposure would
be of any great importance. Therefore, a design with a low degree of
sensitivity can be employed. It will be recalled that evidence supporting
the proposition that "intensive! exposure affects television instructicn
differently than regular instruction will be in the form of a systematic
change in the size of the differences between the two methods of instruce-
tion. The differences between test means will also be a function of the
content of the instruction and the tests., Thus the pcssibility of an
interaction between media and content of instruction and tests also existse
The effect of this interaction would be to increase the error factor and
reduce the possitility of obtairing a systematic trend,

If the content of the instruction were highly interdependent, i.e.,
if mastery of the content frcm the second half of the course were depend-
ent upon the mastery of the content from the first half of the course, the
initisl differences would be compounded., This condition might result in a
systematic trerd. Such a possibility, however, would require consideration
only in the event that a systematic trend were ocbtsined consistent with the
airection of the initial differences,
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Appsndix B

EXAMPIES OF PICTORIAL AND VERBAL TEST ITEMS
AS EMPIOYED IN THE STUDY

l, InFigure 1, the control at A is

A, the coarge adjustment switch.
B, the fine adjustment switch.
C. the circuit breaker.

D, the spare fuse boxe

/] ®
o © oo °
° o ) A ¢ ﬁ o °

3
@ . ®
Fig 1

2¢ In what position would the victim be placed for the chest-pressure
method of artificial respiration?

|

Co
.. (\ — /”/:‘::{74: { (gz.cs

3e To reduce hysteresis

A, cores are lsminated,

B, cores are made of soft silicon steele.
C, wires are made of copper.

De wires are made of nichrome,.
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L. When the 1like terminal of two batteries are comnected together
the batteries are connected in

Ao 8eriess

Be parallel,

Ce seriegs—=parallels
D. banks,

5 In Figure 5, voltage in branch A equals

Ae 4OV,
B‘ 4 v‘
Ce 27V
De 20V, A Bl
LOV I RRz23 i
S R3 < 1o\
T LN o U ¢ |
Fig 5

6o Othex things being equal, reducing applied voltage in a circuit by
one half causes

Ae ocurrent to double,

Be no change in ocurrent.

Ce resistance to drop by one half,
Do ourrent to drop by one half,
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Appendix D
POST SELECTION AND POST MATCHING OF TRAINEES

Of the 281 trairees taking part in the experiment, 58 were washbacks,
and no information concerning aptitude test scores was available for 22.
Another 59 trainees did mot complete the 10 tests. Of the remaining 1h2.
78 were in the regular instruction group, and 6L were in the TV instruc-
tion. 1In the process of post-experimental matching of subjects for apti-
tude, another 18 trainees were dropped, leaving a final sample of 62
trainees in each group.

The post-matching procedure was introduced to eliminate the possible
confounding effect of differences in aptitude, It also served to increase
the precision of the experiment. A single measure of aptitude was obe
tained by first ranking the 12 trainees completing the 10 tests in terms
of their RV, AR, PA, and FI scores, and thon determining the average rank
for each trainee. The ranking measure was employed because the EI distri-
bution had an artificial cut-off point. Trainees with equivalent average
ranks were then paired off, resulting in the final 62 pairs,

The analysis of the retention data is based on a sample of 50 pairs
of trainees, Of the 62 pairs of trainees used in the analysis of the
learning data, 12 had to be dropped because of washbacks repeating the
course and trainees failing to take the retention test,

27




Appendix B
OVERALL ANALYSIS OF VARIAXCE: IMMEDIATE TEST#*

SigniTicance

Source at M X level
Aptitude 1 210,08 36.7h 0.1%
Erroxr (b) 60 5.72 -
- (aptitude)
Medivm 1l 37.73 17.87 0.1%
Tests 9 03 006 -
Medimm X Testt 9 1.05 2,22 205%
Medium x Aptitude 1 27 13 -
Aptitude x Tests 9 1.06 2,38 2.5%
Tests x 9 036 076 -

Mediwm x Aptitude
error; (w) 60 2411 -
(medium, medium

= aptitude)

errerp, (w) 540 <lils -

(test, text x

aptitude)
errory (W) she A7 -

(nedgm x tost, medium x test x eptitude)

¥In order to equate for test difficulty and test variances, all test scores
wore transformed into standard scores by using the overall test Xts and
veriances in the Z seore formula o The one daficiency in this procedure
1 that it doesn't eliminate differences in the distribution of test scorod.
See (9, pp267-273) for discussion of the design.
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Appendix G
ANALYSIS OF VARIANCE OF ILEARNING AND RETENTION

SCORES ON THE 70=-ITEM RETENTION TEST¥**

Administration Jearning Retention
Source af =S ¥ ns r
Between
Aptitude .

level i 3274.30  29,15% 1795.23  17.3liw
error (b) 48 112,32 - 103,56 -
Between

Media 1l 552025 7077* 108016 1072
Interaction 1l 07 1l 2793 p §
error (w) L8 71.09 - 62,79 -

% P at the 5% level of confidence (df - 1, kO0) is L.08

»See (9, pp 267-273) for discussion of the design.
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Appendix H
FURTHER DISCUSSION OF DIFFERENTIAL DECREASE RESULTS

In this section, we are concerned with determining whether or not
there is any evidence for systematic change in the size of the differ-
ence betwean regular instruction and TV insiruction as a function of the
temporal sequence of the tests.

The significant interaction betwcen medium and test in the overall

. analysis of variance (see Appendix E) indicates that there are changes
in the size of the differences, but it doesn't indicate whether the

: changes are systematice The rank order correlation between column 1l and

. colunn 2 of Table 6 is 2 (Spearman's rho), which is not a very high
correlation. The largest and smallest per cent difference is test 10
and test 5 respectively, The difference between these two is 9.0%. The
neans of the ¥ differences between the means of the two media for the
first five and the last five tests were L,5 and 6.,2. Wilcoxon's test
for unpaired replicates (15) was applied and the difference was found to
be insignisicant,.

Due to the inability to control for differsnces in testes and the
instruction upon which the tests are based, no conclusion can be draym
with any degree of confidence as to the presence or absence of diffex-
ential decrement, However, it is possible to draw a very rough estimate
of the limits of the differential decrement factore. One way is tc de-
termine the slope of the best-fitting straight line., This procedure is
open to the criticisn chat the arbitrary assumption of linearity of
regression is made, With this reservation in mind we will present the
9 results cbtained with the method of least sauares (kh, pp.63-65). The
? formula for the bestofitting straight line of the test differences was
Yt - 36X £ 3.37. The slope was 36 which does not differ significantly
x from 2 slope of zero (see i, pg 241 for test of significance of slope)e
; Figure 9 presents the cbtained differences and the best-fitting straight
14ne. It can be seen from this figure that the straight line does not
f' natch the obtained differences very well, The slope indicates an average
‘ increase of 0,364 in the size of the differences with each succeeding

toste

Interpretation of the differential decrement results must be in
. terns of the overall differences favoring regular instruction. This
difference which was found even in the first test represents a limiting
factor as to the generality of the conclusions obtained concerning
R differential decrement. That is, the nature of the differential decre-
| ment factor might have been changed if the TV groups test performance
either equalled or was superior to the test performance of the regular
instruction group, In cases where the learning of later materlal is
dependent upon the learning of prior material, any discrspancy between
groups in the learning of the earlier material will be compounded in
the lsarning of the later material. Therefore, we must recognize the
1imitations placed upon the interpretation of the differential decre-
ment results by the overall difference.
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Interpretation of the differential decrement results is further
limited by the failure to control for inftruction and test content,
Thus, it would be impornsible to draw any definitive conclusions from
these results as to the presence or absence of differential decrement.
There is, howsver, a good case for stating that the differential
decrement factor, if existent, is not exceedingly large, and it shouid
have appearsd despite variations in instruction and test content,
Since it did not, we can assume it to be, at best; relatively small,
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10 cewwree Y1 & 36X £ 537
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Test

Figure 9. Beat-fitting straight 1ine of differences be-
tween media on the ten Tesis.
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Appendix I
THE USE OF "MINIMAL® TELEVISION

"Minimal" television as employed in this study refers to the pro-
cedure of transmitting existing classroom instruction over television
with little or no adaptation of the material to television techniques,
0.2+s closeuns, split-scresn, supsrimposures., participation, ate. As
& mothod of television teaching, it is probably the predominant form
in many areas of military and civilian instruction. From the experie
ence and results of this study, the method has the following advantages:

1. For practical purposes, learniiz #om "minimal" television
approximates that obtained in the classroom. From a retention viewpoint
thers were no differences, one month later, between television and
classroom instruction,

2, It is a relatively inexpensive method of television teaching,
since it employs existing materials and instructional personnel,

3. During periods of emergency or mobilization, the rapid transi-
tion to television dissemination may prove valuable in terms of tine
savings and costs,

The disadvantages of "minimal® television procedures are:
1. Teaching effectiveness is limited to that of the original

classroom or other instruction upon which the television presentation
is based,

2. Bceradom and low motivation inherent in the original imstruction
may even increase in television transmission,

3. Difficult classroom teaching problems, which such television
techniques as closeups, superimposures, split-screen might solve,
cannot be facilitated by "minimal" television.

ks The instruction is focused upon and dominated by the instructor

rather than upon critical learning aspects and the lack of participation

places the students in a passive learning role,

5. New instructors watching a "minimal" television presentation are

dependent upon the skills which the television instructor possessed in
the classroom rather than any improvements or changes brought about by
adapting and using television teaching techniques,

6. Experienced classroom instructors will miss the cues and "feed-
back" provided by students when teaching over television. Their pacing
and teaching skills probably are disrupted,
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7. From a production viewpoint, lack of scripts hinders the plann-
ing and timing of "minimal" television presentations by the director
and other television personnel.

During emergancy or mobilization periocds, tminimal® television
presentations can provide, under certain conditions, a low cost, rapid
method of instruction and information., For installations just acquiring
television faciiities, “minimai® television methods can provids immediate
experience in the use of television for instruction as weoll as meet many
pressing training problems. An example would be the training of large
groups when only a few qualified instructors are available, However,
this utilization phase should be gradually superseded by efforts to
incorporate the advantages of television into military training., These
efforts would include reorganization of instructional material so as to
improve teaching effectiveness, reduce training time and improve in-
structor training along the lines described in previous studies (2).
Testing of television program effectivensss, use of prepared scripts and
the emplovment of ‘special effects" would be part of this more effective
employment of television training. The use of prompting equipment would
be importent and would achieve a standardization of effective television
teaching not possible in "minimal® television presentations,
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