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ABSTRACT OF THESIS

The purpose of this study was to compare the relative
effectiveness of a conventional face-to-face demonstration
with a cleosed~circuit televised demonstration on trouble~
shooting with the Simpson Velt-Ohm-Meter.

Special emphasis was placed on problems the ordinary
shop instruetor would have in presenting a demonstration by
television.

Preparation prior to the experimental portion of the
study included: (1) the design and construction of the
visual materiasls to be used in the demonstrations; (2)
operating a television camera for a number of demonstra-
tions in elementary scheol methods; (3) writing a television
script; (4) preparation of the pretest and the post test;
(5) preparation of the eritique questionnaire; (6) trial
rung of the conventional and televised demonstrations.

Data for the experimental comparison of the conven-
tional demonstration with the televised demonstration were
obtained by the parallel group technique.

Twe groups, experimental and contrel, composed of
graduate students in the field of industrial education were
uged in the experiment. Subjects of both groups were com-
pared on the characteristics of age, pesition, and over all
grade point average.

vii



A pretest over the informational content of the
demonstrations was administered te both groups. The
control group observed the demonstration in a cenventional
face~to-face classroom situation. The experimental group
viewed the demenstration by closed-circuit televigion. A
post test was administered to each group at the conclusion
of the two demonstrations. The experimental group was asked
to complete a critique questionnaire on the effectiveness of
the televised demonstration.

Pretest-post test scores of the control group and the
experimental group were compared by several statistical
techniques. Values of mean and standard deviation obtained
from post test scores were used to mateh the two groups in
mean ability. Croup mean scores were also evaluated by the
statistical technique analysies of variance.

The following conclusions were formulated at the com-
pletion of this study.

1. The demonstration on troublesheoting with the
Simpson Volt~Ohm-Meter was as effective by television as
it was by the conventional face-to~face classroom method.

2. Both methods are effective ways of teaching how
to use the Simpson Volt-ChmeMeter.

3. 1t is possible for inexperienced instructers,
after a relatively short period of training, te become in
general effective instructors in using the media of

televigion.

viii



4, Closed~Circuit television syetems with medium
definition (400 lines) vidicon television cameras can be
used in televised demonstrations, except in discerning fine
details.

5. One of the most difficult problems of teaching a
demonstration by talﬁviaggn iz that of maintaining proper

eye contact with the television camera.



CHAPTER 1
INTRODUCTION TO THE STUDY

Humerous studies have been completed by various
organizations and individuals on the medis of educational
televigion. This research has, for the most part, focused
its attention on a aamgaQinnn of conventional fact-to~face
instruction with televised instruction. The effectiveness
of televised instruction has been proven many times, yet
there are many questions teo be answered before educatienal
television will realize ite maximum potential. These ques-
tions center arcund its best use in varicus teaching site
uvations.

in ﬁhiﬁ study a comparison of conventional face~to-
face instruction with televised instruction was made, but
it was net the only objective of the study. Its objective
was to check the effectiveness of the televised demonstra-
tion and te reinforce stated conclusions.

Statement of the Problem

The purpese of this study was to compare the relative
effectivencss of a conventional face-to-face demonstration
with a televised demonstration when teaching how to use the
Simpson Velt-OhmeMeter in troubleshooting electrical devices.
It further attempted to ascertain what research had been
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done recently in the area of educational television and the
special problems involved in teaching by television.

Sources of Data and Method of Study

A portion of the data for this study &?2 ebtained from
books, articles, and research studies concerned with educa-
tional television. The libraries of Mansas State College of
rittsburg and Washington University in St. Louis were ueed
to obtain a large portion of the research data. A smaller
portion of this dats was obtained by cerrespondence with
funstitutions and organizations concerned with research in
televigsed instruction. Primaery date were obtained by
cbgervation and experience in operating a television camera
at the television demonstration room leocated in the Horace
Mann Laboratory Scheol, Kanses State College of Pittsburg.

Data for the experimental comparison of the conven-
tional demonstration with the televised demonstration were
obtained by the parallele-group technique. Two groups,

experimental and control were formed from two intact groups
of graduate students in the field of industrial educatien.
The control group received instruction on troublesheoting

with a Simpson Volt-OhmeMeter by couventional face~to-face

instruction. 7The experimental group received the same
instruction via clesed-circuit televisgion. All other exper-
imental variables, except instruction by television, were
reduced to minimize their effect on the experiment.



Preparations for the experimental portion of the
study, firet of all, included construction of the necessary
visual materials and operation of the television camera for
a number of demonstrations concerned with teaching & class
in elementary school metheds. The visual materials used in
the conventionsl and the televised demonstrations included
an enlarged model of the Simpson Volt~Ohm-Meter and two base
cards. One of the base cards had the title of the demon-
stration printed on it and the other contained the key

peints and & summary of the demonstrations.

Other initial preparations included the development
of & television seript or run-down gheet and the pretest
and the post test. The run-down sheet contained both audio
and video portions and was used in both demonstrations.

The items for the pretest and the post test were obtained
from the operator's manual of the Simpson Volt~OlmeMeter.
Content validity of the tests wae established by twe instruc-
tors in the field of electricity and electronics. Trial
forms of the testes were given to several people who were

not familiar with the lesson content of the demonstrations.
The simplified method of rational equivalence was used to
determine the reliability coefficient of the pretest and

the post test scores., Also developed was a critigue ques-
tionnaire which was used te ascertain student reaction te

the televised demonstration. The guestionnaire was con~

cerned with an evaluation of the instructor, visual materials,



and lesson content of the televised demonstration.
Final preparations, before the actual dewonstrations
were given, included a number of trial runs of the conven-

tional and televised demonstrations, and the selection of

subjects for the experimental group and the contrel group.
The conventional face~to-face demonstration required one
trial run which was given te a class of graduaste students
enrolled in a course in electricity at the college level.
Three trial runs of the televised demonstration were neces-
sary for the preparation of the televised deme
The subjects who ceon
control, wore obtained from twe classes in the field of
industrisl education. Subjects of the experimental group
were obtained from the course, The Cew

nstration.

posed the two groups, experimental and

eral I. A, Program.
Students for the coutvol group were obtained from the
course, Philosophy of Vecational Education. Initially beth
groups were to be matched in ability with the resulte of

the Miller's Analogy Test. The researcher was not able to
obtain these scores so other mesuns had te be used to gain
some inowledge of the two groups. The two groups were
compared on the &hﬁfaﬁtﬁ?it&iﬁﬁ of age, position, and
overall grade point average. With the use of the pre-
test the twe groups were compared on knowledge of the
lesson content of the demenstrations.

In execution of the experimental peortien of the
study, the two groups, experimental and contrel, received
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the pretest on the same day during their respective class
periods. Tour daye later the contrel group saw the cone
ventional face-to~face demonstration on tru&&iﬁshaéting
with a multimeter then teok the post test over the demon

stration. The fellowing day the experimental group saw
the same demonstration by clesed-cirouit television, took
the pest test and £illed eut the eritique questionmaire.

Various statistiesl metheds ware used to compare the
results of the pretest and the post tast scores of the exe
perimental and contrel groups. Analyasils of variance was
used te compare the mean test scores of the sxperimental
and gcontrel groups. Since the subjects of both groups
were not matehed person for person values of mean and
standard deviation were used in matching the twe groups.

ance of the Study

The need for this study is based on the fact that a
limited amount of research in the use of televised instruce
tion in the field of industrial education has been done.
of the research that‘haa been conducted, a 1£m£tad portion
has been concerned with presenting entire demenstratfons by
televiglon. The rescarcher does not contend or {mply that
a majer portion of the instruction of 2 course in the field
of industrial education could be taught by televisfon. He
contends that televiged instruction can be effective in
certain tesching situations In the shop and industrial




laberatory. For exs
immediate application in large metropolitan school systems
where limited shop facilities and over-crowded conditions
exist. Television might be used to present quality instruce

mple, televised instruction may have

tion by master teachers in current up-to-date industrial
procesges to keep pace wi&t:h the rapid advances in industrial
technology. Television may be used most effectively in
teaching courses such as electronics and electricity which

involve more technical know
ing skills. The present study is directly concerned with
the application of mwvimé instruction because this study
is concerned with some of the problems the ordinary instruc-
tor in the £ield of industrial education might come in con-
tact with in teaching by televigion.

ledge and less emphasis on learne

The experimental portion of this study does have
certain limitations. These limitations should not affect
the overall results of the study since they possibly will
not seriously interfere with the major findinge and conclu-
sions of the study. One of the factors which would affect
the accuracy of the statistical data would be the length of
the demonstration, which was restricted to a limit of twenty

minutes. In a conventional teaching situation demonstrations
are ususlly restricted te a limit of fifteen minutes., If
the length of both demonstrations had not been restricted,
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then a typical teaching situation would not have existed.

The results of the pretest and the post test were
limited by the short length of both tests. The two teste
contained only twenty multiple choice {tems each. Signifi-
cant differences may have occurred, yet with ineufficient
test data, these differences would not have appesred. Ve
muitted & type IT errer (no significance dif«
ference where a true difference exists).

Another limiting factor which might have affected
the results of the experimental portion is the total number
of subjects used in the two demonstrations. The experimental

would have ¢

group had a total of twenty subjects and the control group
had eighteen subjects. Here again a type II error could
have been committed because of the small size of both groups.

The scores of the experimental group on the post
test might have been h@ttﬁr if high definition television
cameras had been used in the televised demonstration.
Another factor which could have lmproved student understand-
ing of the televised demonstration would have been to use
two televieion cemerss instead of one.

Other variables in the experimental portion of the
study were contrelled to limit their affect on the compari-
gson of the two demonstrations. These included: (1) the
sane instructor was used in both demonstrations; (2) the
game tests were administered to both groups; (&)j;ﬁg samne

leseon plans and visual meterials were used in both demon~
strations.



Definition of Terus

Closed-~Circuit Television. Thie is a television
gystem whieh, in its simplest form, consiste of a television
amera and receiver comnected with coaxial cable. There are
two basic systems of clesed-circult television, video and

radio frequency. In the radie frequency system a composite
signal composed of the audio and video pulses is broadcast
to the television receiver. The video system differs from
the radio frequency system in that both signals, audie and
video are transmitted mgmmmw}

Demonstration Precedure. This procedure is the most
definite and valuable means of learning manipulative skills.
The procedure is usually broken down inte four steps: pre-

paration, presentation, application and assigmnment
testing. This procedure invelves both telling and showing;
it is baged on the principle that concious imitation is o
factor in ’&.mwi&ggg

Multimeter. This term is defined as s test instru-.

ment having several different ranges for measuring veoltage,

3
current, and resistance.

lﬁm&aue and Gordon, Teach with Television (Wew York:
Hasting House, 1961), p. 635, o

2pmanuel E. Ericson, Tesching &
(Peoria, Illinois: Chas. A. Bennett Co.

Frober of %memnw Terms
(sixth edition: Chicago: Allied [adio, L96L)y D

bert £, Beam (ed.), Dictionary
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Technique, This is a procedure where
groupes of nearly equal ability are used in an experi-

Parsllel-Group

wental situstion. Conditions of the situation are con-
trollied as carefully as possible, except for one variable
or experimental factor, which is varied for one group (the
experimental group). The other group (the control group)
is used for comparative pwgm, undergeoing customary or
non-experimental conditions.

4
Good and smem Mathods of Regearch (New York:
Aw%&a&%&w@aﬁm: mﬁ% )3 Ps 708,



CHAPTER 11
REVIEW OF PREVIOUS RESEARCH AND THEORY

Chapter one of the study was concerned with the
preliminaries of the study. These preliminaries included
a statement of the ;smbh;m, importance of the study, its
limitations, scurce of data, and & brief outline of the
procedures to be used in carrying out the experimental
portion of the study. Chapter two is concerned with a
review of research in the use of televised instruction in

education.

Background of Educatienal Television

Probably ne development in methods of teaching has
been gubjected te such & wide-spread and vigorous evalua-
tion by various research organizations. There can no longer
be any doubt that students learn efficiently from televised
instructions. This faet has been demonstrated many times
over in this country and abread.

The first attempt at televised instruction tod place
at the Iowa State University in ws&.}' Video transmission
omplished with a "scanning dise” system instead of a

iﬁﬁmti«mi 'E’gmv?im m m 'i‘m X Stanford,
A m

Californin, prepared and pub, : for
Communication Research, ﬁtmﬁwd &miwmity, wm, pe 334,
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picture tube, Over 400 pregrams ineluding lectures in
various subjects as well as entertainment were presented by
the station between the years of 1932 and 1939. The Phila-
delphia Public Schools begen televised instruction on a
regular basis iﬁ,xgﬂﬁ.ﬁ About the same time, the United
States Navy, Pennsylvania State University, and the United
States Aray were inwolved in programs of research in the
field of educational television,

In 1955 extensive experimentation in the use of

televigion for presentation of classroon iﬂtkrﬁﬁki@n wag
extended te both the public and college &uvml;y At the
public school level, televised instructien was bro
by educational or coms

pnocnst
nercilal television stations to class-
rooms in the reception area. At the college level, televised
instruction developed prineipally by a different pattern.

netrations were transaitted te classroous
by closed-circuit television systems. A factor in the

Lectures and demo

development of these closed-circuit television syetems was

the invention of the vidicon television camera. Initial

costs of closed-circuit systems were reduced by as much
housand dollare. Closed-eircuit

eroon, Edited by Mary

, SLeslie P. Greenhill "Ologed-Clrcuit Television for
Teaching in Colleges and ﬁh&v&w&iti&&,” University rark,
Permsylvania, Pennaylvania State University, 1959, p. 1.
(ﬁiwamgxwyhmé)*



ame a sort of doe-it-yourself media.
comparisons of televised inetruction with face~te-face class~
roon instruction were conducted. The experimental designs
and their
repulis were not too accurate. In the years of 1957, 19658,

of wany of these comparisons were not well plamned

and 1959 many improvements wers made in these designs which
led to vore meaningful conclusions.

Televised Instruction in Industrial Education

enducted extensive research in the applica-
tion of simple industrial type television equipment (on the
_ : , &
single reoom concept) to improve clase demonstrations. 1In
this experiment an industrial type vidicon television camere

was connected te a television receiver with a short length
of coaxial cable., The camers
of equipment which would not normally be
vigible to an entire clags. These experiments were tried
in an electronics' course taught by Dr. Philip Ruehl, In a
personal letter received from Dr., Ruehl he indicated that
the most effective use of clesed-cireult television in

and receiver were used o show

enlarged views

teaching electronics was enlarging oscillescope patterns
for a class demonatration or lecture.

*mm P, Barnard, “Audico-Visuals," Industrial Arts

and Vocational Edueation, Vel. 52, Ne. 1 (Janusry
B e ’ *
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Barndrd did not measure the effectivensss of his

experiments. Conclusions were based on the work done with
the television equipment during demonstratiens in electri-
city aud electronics, The fellowing generalized statements
were extracted {rom comments made by Barnard cencerning the
experiment. . .

1. The {mstructer should rehearse the demonstration

with a2 student camera man £{f more than one camera
is to be used in the demonstration.

2. Additional lighting if needed could be provided
with & single one~hundred watt bulb or a number
one photo fleed lamp.

3. A television camera with an electronic view £inder
is necessary to focus the camera, otherwise, a

television monitor must be used.

4, By purchasing Industrial type equipmer

of a closed-circult television system can be held

under $2,000. This only spplies to equipment to

be purchased for use in the single-room wmwz:ﬁ

A study en the adaptability of closed-cireuit tele~
vigion as an instructionsl ald to the field of industrial
arts was conducted by %iwwm*ﬁ Data for the study were

“1bid., pp. 12 and 44,

%m Vayne Whitfield, "An Inwestigation of Education-
al Clesed-Circuit Television and its Adaptability to the Indus-
trial Arte Field," Unpublished Master's Thesis, University of
Mionesota, Minneapolis, 1958,
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obtained frowu other studles and reporte of research cone
ducted in the area of cloged-cirenit television. The cone
clusiens made by Whitfield in his etudy are given in the
following statements:

The abiliry /efficiency7 of television te teoch
ekills and the effectiveness of narration and demon
stration through this medium indicate that within
the next few years an inecrveasing mumber of indus-
wrial arts teachers will make use of closvd-elrculr
television as a pedium of instruction, a teaching
aid, or a pudblic relations device. Television has
been found to be particularly effective in present-
ing close-up demonstrations, Euperienced televi-

& teachers believe that interest in the uge of
the medium is growing. Provisions foy installation
is included in mest new construction.

‘Manchak conducted a study on the use of closed-cireuit
television os an instructional aid in the g&&aﬁxaam (the
single room concept) at the college level. Data for this
experimental study were obtained through the use of a
questionnaire and opinionnaire directed to the students
and faculty who had an active part in the experiment. The
conclusions made by Manchak in hie study are presented in
the following statementss

 Bvidence indicated that it is poseible to use low-
cost closed-circuit television as on instructional

aid within a single room or laboratory where "one
scene” views are involved.

ibid.

§§aml J. Manchak, "Direct-Camera-to~-Receiver Televi-
sion ss an Instructional Ald te Industrial Education,” .Un-
gﬂh%iﬁ%gﬁ{ﬁa&ﬂ&r*m Thesis, University of Maryland, College
Park, 1961. ;
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Faculty and student mamm to questiommaires
and opinionnaires showed these groups to be highly
in favor of the @im*ﬁmimait mmumm as an
mgmtmlgﬁw within industrial arte Labora-
tory courses.

Tivis made o study on the development of a demonstra-
tion procedure which could be used on & commercial television
m:atziamm Data for the s tudy were obtained from previous

gtudier and reports on televised instruction. A demonstra-
tion procedure wae developed, ueing the standard four-step
procedure for presenting demonstrations in the field of
industrial arte. This fourestep provedure wos changed to
of educetional and commercial television.
The necessary visual aids for the demonstration were devel~
oped, included was & simple project expa

parts. There was nwo mention in the study as to whether this

M&k Em nEend

demonstration procedure developed for television had beex
Zollewing couments were made by Tivis regarding his study:

%ﬁ; S?igim be w:gﬁwﬁiﬁ %t gmﬁmigmﬁ.;ﬂw
egion & very potent y have a grea @ne
tial/ as an educational wedium, 7The field §§ edu-
cat 1 television is relatively new, but there
is a deﬁ' inite trend towards organised education

outing an educational television program

mt%arom B, Tivie, "An Established Bmwwim Fro-
cedure for ﬁmmﬂu? A mmumuw Job on an Bducational
Televigion Pro lished Master's theesis, Hensas
State College, mmmg, Kansas, 1955).
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on the television. Whenever poseible, the wmmm
should encourage the use of televieion in the
school, and community as an educational device.

Dr. Howard Gerrish has written an interesting repert
on & successful educational television presentation entitled,
"Our Electronic %w’mﬂm. This weekly television series vas

smed to elementary and. junior high schools, in addition,
to the regular viewing audientce in Horthern California.
The purpose of the series was to correlate television
fastruetion with recently published textbooks, "Clectricity”
and "Eleetrenics” written by Dr. Gerrish. The series in-
cluded a2 schedule of eight programs on basic electrical and
alectronic m«wwy; The programs were structured around the
discoveries and inventions of great scientists.

Dr. Gerrish made the following ¢
regarding the advantages of televised instruction.

o J02 Suutiionte B g sttty Lysszite
of the same quality as a muwg:MWﬁ and re-
hearsed television production of the same lesson.

ST TS S bvory nhy rieen che Sebevito

lesson te many students, insuring high-level
ereative, md imimtiml teaching.

wments in his report

’i.
Ybid., p. 44,

o :fi‘ mwiﬂ;& {'imisww%}. Arts ﬁ:&mtzmﬁm
or Tele w ';g tyr iy ‘
Vol. %* Ho., € 2@3%; ' s Peo £
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3. m m "Our Electrenic World" mrigggl
progrun Nﬁﬂf%l’ed an average
hours @ﬁ praparation.
Anothey study using closed circuit television on the

14
concept was conducted by Erneat B. Parry.

single~roon

Several lessons were presented to college students where
the objects discussed were too smell te be seen by more

than o few students., A televielen copers and receiver cone

nected by coaxial cable were used to provide close-up views
of fine details and small objects, A fellew-up question.
naire was used te determine the attitudes of the students
to this type of i{nstruction. Ninety-five per cent of the
group felt that the use of elosed-cireult televieion blended
othly with the lesson. Eighty-eight per gent indi-
cated that the close-up views provided by television helped
them gain a better understanding of the principles and sube
Ject natter mmmgm

Television was used by the drafting teacher in demon-
strating a complicated sheet metal development. Seventy-
five per cent of the students who observed the demonstrationm,
indicated that the close-up views were helpful in gaining a
better understanding of the demonstration. Fifty-seven per

mmﬁ‘, pe 25,

mﬁm&t Parry, "ivy mmﬁwﬁimaw W iw Better
Industrial Sdueation, A IM%M‘I Arts and Vocational
Educat i Vel. é@y Mw i [
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cent of the group indicated that they could mnet have unders
stood the demonstration well without the use of closed-
cireuit television.

Limited testing was attempted to determine the
effectiveness of closed-oircuit television as an ald to
instruction, but due to limited time, materials, growp aize,
and selection ne concluzions were formulated.

Phares mentioned the use of commercial television as
an effective way to sell industrial education te the wmim o
iIn the example mentioned, Industrial sducators were invited
to discuss the future of industrial arts on a local tele«
vision program. In addition te the discussion, several
projects were displayed to illustrate the kinds of learning,
understandings, and appreciation that acee

works

ppany the student's

A report by Curry and Weeks was written on a series
of television programs presented by the Department of Vooa-

tional BEducation for the Detroit Public z%wmm The

mu Fhares, “It’a mk'a Up Front That Counts,"
YOOO 45 1 LUuGa a0ty Vol. %, No. 2

J. ¥, Weeks, “"Television and
IM%WS&?.. M‘t:x - gg@_ 1 Shop, Vel. &3, Ye. 7 (March,

?.9@3}* @w B
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f£iret series of half-hour programs were titled, "Alphabet
of 8kills.” The series were presented during the school
year of 1957-58. Televised instruction was presented in the
subject areas of industrial education and home econcnics.

A pecond series wos initlated the following vear entitled,
"Tomorrow's Craftsman.” .?W@ and a half hours of broadeast
time were allocated to this serdes. Lusson content ineluded
demonstrations by master teachers on the use of various
materials and wachines.

Sinee so wuch time was being devoted to the "ome
Craftsman” series, it was decided to correlate these tele-
vised demonstrations with instruction in the public schools.
This attempt was not successful becsuse teachers did not use
the televised instructien énﬁf&mimn%ty‘aa*wﬁxwam& the affort
of producing the series.

In an effort to Improve correlatien between televised
instruction and instruction in the pudblic echeols, a new
series was developed to present the major instruction of a
course in houschold mechanics for seventh grade studente.
All houschold mechanics ¢lasses for seventh grade students
in the city were scheduled at the same time. lesson plaus
were developed and sent to these schools who were to take
part in the televised instruction. Several workshope were
held te aelect and train on-camera teachers.

The results of televised instruction in the seventh
grade household mnah&a&w& classes has (of the writing of

rrow'e

PORTER LIBRARY.
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this articie) not been evaluabed stabistically.

it is the general opinion of the teachers invole
waé that pupils do learn better when a course is
& by the wethod described here. The viewing
@ﬁa 1le have a higher interest than the noneviewing 10
pupile, and the quality of werk preoduced was better.

The advantages of teaching industrial arts coursaes
by television greatly owd-weigh the problems or disadvan-
tages., GSome of the advantages are:

1. The teachers amﬁ w&gi&a througheout the city bave
the opportunity to learn from a mester teacher.
This provides the best kind of Inatruction.

p Lﬁafmwa whiich are presented on televislen require
a great deal of a&anning Therefore, each lesson
1& of high quality.

3. The on~comera teacher is given aﬁeqa&t& time to
prepare sach lesson. As a result is able to
atudy new indusirial proccsses and imaaw§er&t&

these inte the lessons.

4. Television makes it possible to use a great number
of teaching aida. The average teacher would £ind
many of these aids impossible te obtain,

5. Teaching a course bggha&&w@»iwn gives unity te
gourse throughout © @&%ya %ha best of ﬁa@ﬁhing
is pvmﬁﬁaﬁnﬁ at the same t

6. The camera presents material so that it is essy to
age. Small objects can be enlapged until they are
ag large as the viewing screen.””

A full-scale test of televised instruction teok place
at the United States Army Besiec Training Center, Fort Dix,

9., p. 32,
201pia,
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New Jersey in 196l. Twe cempanies, television and conven-
tional, were formed from a pool of incoming trainees. Armed
forces qualification test scores were used to assign sen
sompany had a total of

156 men of nearly equal learning ability. During the eight

weeks of basie training, : the conventional compeny received
a portion of ite instruction in the classroom
television company received all classroom instruction by
television. Basic trainees usually receive 384 hours of
instruction, of this tetal, the television company received
fifry-eight hours of instruction by television. This in-
j},ywéina%mmw of the M.l and

Mel4 Rifle to lectures on military courtesy and character
2

as uwsual., The

struction included the ase

gﬁiﬁam&.
A television teaching procedure, labeled "peview=
prevue,” was used to fmprove trainee performance in basic
treining. Television receivers were placed in the barracks
of the television company. After the regular training for
the day was completed, trainees would gather in the barracks
for one hour of recorded television instruction. A review
of previous training for the day or past week would be given
with emphasis placed on the key peints of instruetion. A |

ﬂﬁmwh Eanner and Wesley Marshall, "A Report on
Television in Basie Training: The Improvement of Basic
Training by Television,” Audic Visual Communications
Directerate for the Office of the Chief Signal Off{icer,
April, 1963, pp. 2-3-7. (Mimeographed).
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prevue of training te be given in the next few days was also
presented, this material did not cover specific points of
the next day's instruction so that the TV company would not
have an advantage over the conventional compar

&5 1t was
felt that the review-prevue pro

cedure would improve trainee

performance in such situgtions as: the grenade range, a8
a2

amber, or the rifle range.

The resulte of the televised classroom instruction
and the television teaching procedure, "review-prevue" may
be sumsarized as follows:

L. The comparisons between the television company
and the primary conventional compeny, based on
imnediate test scores indicated:

a., Television instruction wes in wost comparisons
more effective than conventional instruction.

s Television instruction was more effective both
for low and high aptitude groups.

¢. Prior to the end of basic training, Review
Prevue had already eliminated deficiencies

indicated by the immediate tests for the TV
Company .

2. Comparisons between the television company, (based
on final test scores), with conventional companies

indicated:

a. The learning of the television cospany was
superior te that of the conventional companies.

b. The learning of the lewer aptitude television
trainees was at least as effective as the
learning of the higher aptitude conventional

company trainees.
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¢. The superior performance of the television
company appears attributable to the review-
preview procedure. ;

3, Administratively, the use of television eliminated
requirements for 165 man hours of live instruction.
It was determined that this elimination could be
extended to 254 hours which could be presented by
television,

4. Additional advantages of television were:

a, Standardization of training at an effective
lavel,

b. Mobilization requirements for additional
instructors are reduced or eliminated.

c. New training requirements cen more mn{
be incorporated, e.g., review opportunities,
new Wﬁmk matters, changes in scheduling,
eto.

Televised Instructioun in Air Force Training

A very successful cloged-circuit television instale
lation has been in operation since 1959 at Lowry Alr Force
Base, Denver. Television on the multiple-room concept was
uged in teaching the Bomb Navigation System Mechanic Course
(Nr. ADR 321308). The significance of this installation is
that the entire course of seven hundred twenty hours of in-
struction is taught by mmmm_ﬁ

wzbmmyg Pia 42,

John . Manley, "Summary of Research at W Alr
Porce Base," (Denver, gé%lwrm:’{em Technical Training Cen~
ter, undated), p. 1 &:mawmn Herbert P. Rumford, “"An
Experiment in Teaching Elementary School Methoda via Closed-
Circuit Television," (unpublished Doctor's Dissertation, The
University of Colorado, Boulder, 1960), p. 4l.
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Technicel facilities of the Lowry Installation were
developed so that full use of all available studio techniques
could be used in the instruction. Ineluded in these facili-
ties iz a television studic with seven viewing classrcous,
Zach viewing classroom contains twe television receivers
which are placed side by side. Two television cameras are
wired to separate lines 'wmiing to the seven classrocus.

As a leason progresses, and the instructor ex-
plains or devonstrates a device, camera A picke wp
the entire scene of the instructor in relatien to
the device, and this m? shows uwp on receiver A
in the classrcoms. Simultanecusly, camera B sooms
in for a close~up of the device m{% and this image
appears on receiver B in the olassrooms. Since the
%cm of receivers are side by side in the classrooms,
it is easy for students to retain propg orientation
between the inetructor and the object.

To deternine the effectivensss of televised instruce
tion at the Lowry Installetien, twe groups, experimental and
contrel were formed. The twe groups were matched in ability,
backgreund, and other factore. Statistical methods were
used in comparing the achlevement of the tweo greupe, but no
claim of statistical significance was made.

General Conclusions: While Lowry does not sug-
gest that every course cen and should be televised,
they report that they have not yet encountered anye
thing which could not be televised effectively,
While new in television ir terms of time, Lowry-TIC-
TV iz now doing 45 hours of live programming weekly.
All personnel, both studente and instructors, are
enthugiastic and feel that the resources of the
television medium are just begimning to be fully

(Hew York: b&%wﬁ%ﬂi DO LORpan
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apprecisted. The question is no longer, "Is educa-
tilonal mamm effective?™ but, WMsi “How
his is what Lowry TIC-TV is attempting

fective?" Th
ta deternine , ="

Geowth of Closed-Cireuit Television
in American Education

A study financed Dy the Department of Health, Educa-
tion, and mmm dealing with the growth of closed-circuit
televigsion in Amwericsn education was completed in 1963. Data
were vbtained from & questionnaire which was sent to all
public educational, medical, and military {nstallations with
television facilities. It was estimeted that five hundred
cloged-civcult television installations were in existence
throughout the country. Of the total number of question-
naires sent, three hundred sixty-four were used in compiling
the study. Twelve of these installations werz located in
technical and veeational schoole. A major portion of the

questionnalre was concerned with: (1) major subject arcas
televised vis closed-circuit television; (2) uses of closeds
eircuit television other than direct im%:rmnim; {3) cloped-
cirecuit television faciliclec and mgui;mmam

. Lee B, Campion and Clarice Y. Kelly, "A Directory of
Closed-Circuit 'm‘:.winim tmm&h%:%m in Aserican Education
with a Pattern of Growtl er No. 10, Studies in
the Growth of im&mtmft 'gy 11: Washington: De-
partment of Audie-Visual Kwtmtim, %&zml Education
Association, 1963, p. 35.
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In the section desling with major subject arecas
televised via closed-circuit televiesion, science is the most
televised subject area in secondary education. Folleowing in
respective order were the subject areas of social studies,
language arte, and industrial arts. In higher education,
language arts leads other subject fields. Pollowing in
respective erder are courses in science and education,
social studies, mathematics, psychology, and industrial
arts and aaginaa&iﬁg*gﬁ

In the section dealing with the uses of closed-
eircuit television (other than for direct instruection),
closed-circuit television equipment is used wmost frequently
as an audicevisual tool for magnification and observation,
and classroom observation in teacher education. Closed-

pment has been used to observe on-going demon-

eirveuit equi
strations and sctivities away from the origination source.
In some cases, clogsede-gircuit installations have been used
to train television emﬁ@uiniaauwﬁg

In that portion of the questiommaire dealing with
closed-circuit facilities and equipment, most closed-civeuit
installations have only & limited amount of professional
equipment. This equipment, besides comers and receivers,
coneisted of: |

281bid., p. 35.

%xh%ﬁ s Ps 36,



1. 100-125 £ilm and/or slide chains.

2, 37 video tape recorders.

3. 26 kinescope recorders.

4, 13 talk-back systeme. 30
5, 2 audio and visusl feedback systems.

A total of eight hundred twenty-six television cameras
were used in the installations surveyed. Of this total, six
hundred ninety-five were vidicon camerss and one hundred

‘ 31 '
thirty-one were i{mmage orthicon cameras.

In a pumary of this study on the growth of closede
eirzuit television, these commente were mades |

1. Today thers ave appmimm%lg 500 CCTV installa-
tions in educarional, wmedical, and military insti-
tutions.

2. COIV has developed about twice as rapidly in
gﬁiwxzu&a of higher education than in schools

3+ The year 1938 brought about a relatively sharp

inerease in the number of im%aa%gﬁiam and in-
stitutions having a CCTV systen,

Television in College and Unive 7 Tradning

Oreenhill has done & great deal of research and
written a number of reports on the subject of educational

*01b1d., pp. 55-56.

*rv4d., p. 5.

Ssziﬁ“ e 51.32.
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mmmmfﬁ This work hag been directed to the use of
cloged-cireuit television in college and university train-
ing. In this report Creenhill tells of the research that
has been conducted on the effectiveness of televised ine-
of studente and faculty teo

struction and the reactions
instruction by television.
The Pennsylvania State University has done congide
erable research in the field of educational television,
thirty-two couparisons in seven different courses on the
relative effectivences of television with face-to-face
instruction have been cempleted. "In 29 of the 32 compari-
sons, no significant differences in achievement were ﬁﬁfﬁﬁﬁmtﬂ
Achievene d with sbove average multiple-choice
tests, selected problem solving questions, and in several

nt was neasure

courses, teste of course-related attitudes. No differences

were found bebween ﬁw twe methods of Instruction in achieve~ |

, i k.3
pent or in the results of tests on courese-related attitudes.

33 eslie P, Creenhill, "Clesed-Circuit Television for
Teaching in Colleges and Universities,” University Park,
Fenngylvania: Division of Academic Research and Services,
The Pennsylvania State University (January, 1962).

z’ﬁz@iﬁng pe 3.
551p44.
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The reactions of faculty wembers te instruction by
television were showm in o

nunber of surveys condueted at
Penn state. A survey of faculty membars who were not in-
volved in televised instruction revealed: VA small growp

i quite negative toward telavision, and another small group
is willing to try awlav£§i§a if it should become

sity, and a @%@y large group (perhaps 50% of the faculty)

is neutral er aligﬁtlg'magativm*“xﬁ It was Creenhill's
epinfon, that the reluctance of college faculties to accept

televiged instruetion may be due to the newnese of the tele-
vision wedis, threat of jJob displecement, or timidity of
expoeing instruction to fellow teachere.

ﬁ&v&r@i,matkaﬁﬁ of determining students' resction
to televised instruction at Penn State were used: (1)
questionnoires, and (2) a behavioral choice Following per-
fods of instruction by television and face-to-face instruce
tion., The questionnaire wes administered te 3,
who wers envelled in eight different television courses.
In response to the question, "What do veu think about tele~

000 students

vision as a means of handling courses with large enroll-
ﬁmﬁtﬁ?”gv Seventy-eight per cent of these students checked
either "very good" or "fairly good." Twenty-iwo per cent of
the students checked either "fairly bad" or ”ﬂwry~ﬁﬁﬁ~“5a

%iﬁ%», Pe Ts :
371bid., p. 8.

5814,
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in deternining students' reactions with the behave
foral cholee methed, televised i{nmstruction {s usually selec-
ted over face-to-face Instruction (with the same teacher)
in a ratio of six te four, ™The lowest proportion cheosing
IV was 33% in Ganeral Chemistey; the highest proportion
was 71% in Political Science.">?
f It would appear that lack of student scceptance
is not a seriocus problem provided that the instruction
over televigion is veally goed, and the reasons for

ueing televieion and the opportuni it provides
ayaﬁgiﬁarly axplained to #tﬁﬁankw.sé‘a

Interaction in Learn!

A report on the effects of televised fnstruction on
interaction and the role of intersetion on learning wae com-
piled frem data received frem a conference of audio-visual
personnel held fn vmshingten, D, 0,°F

What i{s interaction? "Intersction is the pattern
of reciprocal effects or ideas, things, or peocple on each
cther-«the reciprocal offects of aﬁimw&ia“&ﬁ In face-to-face

ng by Television

¥1bid., p. 8.

*?Fina&’a ¥+ Poshay, "Interaction in Learning: Impli-
cations for Television," Washington: Division of Audio-Vieual
Instructional Service, National Education Association, 1959,
(imeegraphed),
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instruction live interaction can take place in the follow-
ing ways: between learner and learner, between learner
and teacher, between learner and subject, and between
learner and environment.

In televised instruction live interaction is not
possible. Learning is effected by two other kinds of inter-
action, simulated and quasi-interaction. Quasi-interaction
is brought about by identification with one's representatives,
This type of interaction is considered as being
useful in learning. Simulated intersction iz brought about
by the erganization of stimuli in terms of the response

predicted. Simulated interaction is considered to be the
44

moderately

least effective in learning.

~ One of the goals of televised instruction is to com-
bine the two types of interaction, quasi and simulated, in
an effective way -- to equal the results of live Interaction.

To the extent that these kinds of interaction are

well handled--with understanding of the goals aimed

for, with knowledge of the persens being taught, and

with the ability te feel inte other people as pri-

mary prerequisites--they cen a&yrgg&h live inter-

action in learning effectiveness.®

The amount of interaction required in different learn-

ing situations varies. Interaction in knowledge-centered

“31pia,
Mxﬁiﬁ” pps 18-20,
451bid., p. 21.
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tearning requires intersction between student and teacher

only at certain pointa. Tor example: ascertaining prior

achievement or readiness and evaluation of the learning
proceas. Interaction in student-centered learning requires
interaction between student and teacher at every stage of
the learning process. xgtaraaﬁinn in skill-centered learne
ing plays a subordinate role, since this type of education
tends to be specific and direct. The amount of inmteraction
required in skill.centered learning is determined by the
#kill to be learned and the motivation of the learner. The
types of interaction needed in skillecentered learning are:
trial and errvor, directive guidance, and guidance at choice

?@iﬁﬁg*&ﬁ

It would seens that knowledge-centered learning and
skill-centered learning could be effectively presented by
television, eince intersction between student end teacher
is not required at every stage of the learning process.

Critique of Previous Research

A majority of the studies reviewed in the field of
industrial education did not use statistical methods to
reinforce stated conclusions. Whitfield based his entire
study on data obtained from other studies and reports

ﬁé‘xk Eﬁ&g Ppe 26-27-28,
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concerned with televiged instruction. Manchak based the
findings of his study on a questionnaire, which measured
student attitudes to televised instruction. Yo atbtempt wae
made to determine the effectiveness of the televised in-

&7

&
gtruction. Parry also used a questionnaire to determine
attivtudes of respondents te instruction by television, but
in an attempt to measure the effectivenses of the instruc-

tion, so many variables were involved that no conclusions
49

were mado

In the Lowry Study an attempt was made to compare
conventional face-to-face instruction with instruction by
t:ﬁalwiﬁimm Experimental variables were controlled te
reduce thelr effect on the experiment. Tests were admine
istered to bLoth groups so that statistical procedures could
be used te compare the relative effectiveness of the tela-
vised instruction with the conventionsl instruction. It
was reported that students taught by television learned
more and retained more, but no claim of statistical signi-
ficance was wmade.

Timiseiera, op. eft., p. 111,

nchak, gp. git., p. 24.

éﬁﬁ‘iﬁi’w; Bp. msg pe 18,

ﬁﬁm&w, epe elt., p. Lo
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The Port Dix Study is en lwportant centribution te
televised vesearch in education because the experime:

ital
design was well foruulated and the variables of instruction,
groupe, time, and course content have been reduced te wmini-
wize their effect on the e&y&#imanﬁ.§1

The televised series "Our Electronic Werld™ by
Gerrish is certainly a prime example of televised instruce
tion in the field of electricity and electronics. This
s of the "Chico State
Fresents” program were sufficiently successful to insure

52
their continuance fovr some time.

series and other educational progran

The use of televised instruction for a course in
heusehold-mechanios in the Detroit Public Scheo
tainly an exa

iz ie cer-

wple of what cau be done on a large scale.
This example of the multiple-room concept of &aimwi&aﬁ
instruction may be a forecast of thinge to come

S

Huch of the research done in the area of educational
television is repetiticus, in other words, the same kinde of
comparisons between conventional and televised instruction
are being made over and over again. Creenhill refers to this

kanner and Marshall, op. eit., p. 42.
ﬁx&@i‘fiﬂhg P m», pe 22,

ﬁaﬁw and Wealks, 8P m*, ps 15,
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repetitious research on the effectivencss of televised ine
54

struction as “quality contrel" research.

The present study will net be & repetition of pre-
vious quality control research. The emphasis in thie study
was fecused on #ﬁfa&#iw& ways of using television in the
£ield of industrial education. Some questions left une
answered in the study by Tivie way be answered in this
atuﬁy.ﬁﬁ A great deal of emphasis will be placed on prob-
lems the ordinary shop teacher would face in giving entire
lessons or demonstrations by television. Previcus studies,
especially in the field of industrisl education were not
evaluated statistically, the present study will be eval-
uvated te reinforce stated conclusions.

Research,” Aulio-Visual Communication Review, University
Park, Pennsylvania, The Pemnsylvania State University,
(May, 1959), p. 11. (Mimeographed).

**rivie, op. eit.

- T Greenhill, "New Directions for Communication



PLAN OF THE STUDY

In chapter two a review and critique of previous
research by various inetitutions and organizations in the
uge of television as an instructional media was presented.
Special emphas
uge of closed-circuit television in the subject areas of
technical and industrial education. Research wes alse
reported dealing with the growth of clesed-circuit televie
sion in American Education and the rele of interaction in
televised instruction.

In chapter three the probleme of teaching by televi
sion and the initial eteps taken in completing the experi-

is was placed on research concerned with the

mental portion of the study was presented,

Television Facilities

This discussion will ineclude the facilities used in
completing the experimental portien of this study. These
facilities include: the television demonstration reom lo-
cated in the Horace Maun Laboratory Schoel and the telee
vision receiving room located in Hughes Hall, both of these
facilities are located on the campus of Kansas State College
of Pittaburg, Pittsburg, Kansas.

The television demonstration room was used to originate

various televised lectures and demonstrations, Special
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lighting was provided to insure adequate illumination fer
the televised instruction. The floor was covered with a
rug and the windows and back wall were coversd with a heavy
curtain to improve the sound qualities of the room. A small
control booth was located on one gide of the television
demenstration reoom. The .mnimr receiving sets, various
switching devices, and amplifiers were located in this room.

The video equipment of the installation included
three lowe-tost industrial type vidicon televielon cameras.
These cemeras were manufactured by the Dage Television
nivision of The
cameras were self-contained units and had a definition value
of four hundred lines per horizontal frome. Two of these
cameras hed electrenic view finders, which were used to
fellow the televised presentations. One of the can
a zoom lens which could be adjusted to provide close-up
viewa of mn objects. A g%wm' joack wag provided on each

1
mpeon Products, ‘xmwwmzzmﬁ All thrae

amers so the operater could meintain contact with the cone
trel and receiving rooms. Each televigion camera was con-
nected to a separate television receiving set in the control

booth. These receiving sete were used to monitor video

signals recdived from each camera. Video signals were

%mw P. Rusford, "An Experiment in Teaching
Elementary School Methods via Clesed Cireuit Television,”
Unpublished Docter's Dissertation, The University of Colo=
rede, Boulder, 1960.
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transuitted from the television demonstration room te the
receiving room by coaxial cable. The video portion of the
televised instruction was viewed from three twenty-seven
inch television receivers lecated at the front of the re-

ceiving reom.

The avdie equipment of the installation consisted of
£ive microphones, audio mixer and auplifier, and several
ghes Hall. Peur of the
microphones (conventional type) were suspended overhead from
the ceiling. The other microphone (shot gun type) was
secured te a boom. All five microphones were conmected in
parallel to the audio mixer and amplifier. Audio signals
from the awplifier were transmitted by a separate transe
mission line to the speakers in the receiving room. These
speakers were separate unite and not counected to the three
televieion receiving sets. Additional information on the
closed-circuit television facilities can be obtained from a
wiring diagram of the television demonstration room found
in Appendix B,

speakers in the receiving room of Hughe

Before the experimentsl portion of this study could
be started certain initial preparations had te be made.
The researcher was not well scquainted with the electronic
equipment used in closed-cireuit television; therefore, he
was not acquainted with the problems of teaching by
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televizdon. The methods and precedures used in dealing
with the problema of television limitations and the design
of visual meterials for televised instruction had te be

Operating lev To gain some knowle
edge of the slectronic equipment, the Audio-Visual Directer
of the college suggested that the researcher work part-time
as a canera opevator for some of the televised demonstrae
tions. These Jdemonstrations werec concerned with teaching a
clase in elsmentary school methods. Classes involwved in the
demonstrations ranged frow kindergarten through the simth
grade., Teaching content of the demonstrations was divided
inte eix unite consisting of: (1) arithmetic, (2) kinder-
garten methods, (3) primary reading, (4) intermediate reade
ing, (3) language arts, and (6) gocisl ﬁ%ﬁﬁiﬁ#aa 2 fulls
time electronics technician from the Audio-Visual center of
the college was responsible for the technical operation of
the televiefon ve
Several part-time employees were needed to operate the

meras and other pleces of equipment.

cameras, provide feedback from the receiving peint, and
assist the technician in the control voom.

The researcher was respousible for the operation of
the television camera with o zoom lens. It wae hie respone-
gibility to follow the instructer of the televised metheds

Qibiéa s Pe 55.
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demonstrations. Vhen impertant visusl materials were being

presanted, the researcher would adjust the zoom lens for a
close~up view. Sinee the teaching situvation of the methods
demonstrations was te be kept as normal as poseible, the
teachers condueted their classes as if the television camer
ware net there. .

Many of the limitations of television teaching ebserved
by the resesrcher were presented in a report on training
television instructors. The follewing limitations were
citeds (1) new i{nstructors move too rapidly before the

televislon camera; (2) unnecesssry vovements such as fidget-
ing and moving ebout mﬁé diutmé*;ixsg on televigion; (3)
habituation with the medium of televieion eliminated or
eased nervous tensions.

Teachers vho have a difficult time adapting to tele-
vi;g fon teaching are those who speak st a rapid rete and
experience frustration vhen required teo slow their rate of
speaking. Those who enjoy television teaching are sble to
express themeelves well, have a relaxed manner, and able to
adapt themselves to studie conditions. Some of the basie
requirements necessary to do an effective job of television
teaching ove:

3 « Price m»z:iu ari m:&am‘ '*&wm of Television
Beilim&iem in Army Traini uman Eng Report
SpechDevien am*m*x Anas, wm iﬁwa swm College
mm», 1952). aphed).
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i. Bffectivencss as an instructor in the conventional
clagsroom situation, (Televigion dees not make
good instructors out of poor onee. Inowledge of
and enthusiasnm for subject is impertant and shows

' through on television).

2. An honest and sincere desire to take advantage of
the use of TV. : :

3. A warmth of dynamic quality which enables the
instructor to "get out of the bex" and maintain
contact with the students.

4, An inagination to adapt the course content to exe
ploit the full potentisls of television.

5. A willingness to plan and thoroughly prepare cach
television lesson in advance of its presentation.

6, Pinally, a willingness te use the services of his
coordinator, the IV facilities and the reactions
of hies students and colleagues in a a@ﬁxgamt effort
te fmprove his instructional techniques.®

Before develeping

Construction of Visual Materials.
éiﬂnai materials for the conventional and the televised
demonstrations, the limitations of television had to be
taken inte consideration. For example, tall slender objects
do not show up well because they don't conform teo the aspect
ratio of the viewing ecreen of the television receiver.
Clazed or reflecting surfeces cause a blurred effect when
viewed
or plastic give an {llusion of transparency. Certain colers
will not show up well on television; dull light grey tones
against dull arkd E#myw give the best contrast., Materials
with rough surfaces, such as wood or cork give the best

by television. Transparent materials such as glass

ﬁﬁﬁﬁaiﬁ Sherk and Luther Hepler, Jr., "Guide for
Television Instructors,” Division of Am&ﬁ«mi@,ﬁaa&ar&h and
Services, University Park, Pennsylvania: The Pennsylvanis
State University, 1961, pp. 2-3.
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visibility on television. A light figure ageinst a dark
background is more clearly visible on television.®

In a discussion with the electronics instructor of
m@ college about the lesson content of the demenstration,
the researcher came to the conclusion that 2 demonstration
on the operation of the Simpsen Volt-Ohm-Me
excellent subject for the conventional and televisged demone
strations. The electronics instructor ueed the Simpsen
Meter in his clasecs but wae unable to demonstrate its use
to more than a few students because of its emall size. An
enlarged model of the meter would provide a visual aid which
could be used in the demonetrations and the classrcom later

ter would be an

O

Before the construction of the model could begin,
certain visual principles for training by television were
taken into consideration. The following visusl prineciples
were used:

1. Avoid translucent materials.

2. Aveld glased or reflecting surfaces.

3. Roug «imfwaé wood and paper give the best

: S

4, Pine line charts, such as schematics, armw in
black o1 white are more effective than those

rinted in white on black.

5. Three dimensional objects should be surrounded
by as much air as possible.

6. Moving parts on a device m:am operate aiw‘iw

prive and others, op. git., pp. 1-2.
¢ Ibid., pp. 2-3-110.
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In drawing the plans for the model of the meter the
actual dimensiong were increased four times, in other words,
the model was four times larger than the actual meter.
Since the face of the actual meter contained ma
mubers and figures, it was suggested #iwa#: the mater face
be removed and emlarged by the procese of off-set printing.
A print of the enlarged negative wae made on plan paper
rather than glessy paper betause reflecting surfaces do not
show up well on television.

The front and back of the model were made
and plywood. The sides were made of poplar and seoured to
the front and back with glue and brads. The actual dimenw
sions of the wodel were twenty inches long, twenty-nine
inchee high, and one and one~half inches deep. The szere
adjust knob, function switch, and selector switeh were made
from white pine, twe inches a:mm The meter face was
‘gecured to the back of the model with rubber cement. An
electric marking tool was used te scribe the symbols on the
meter pancl. A coat of flat black enamel was applied to the
model and the inscribed symbols were brought out with white
Indis Ink, Additional details can be obtained from a pic-
ture of the model in Pigure 1 on the folleowing page.

To surround the model with as much air as possible,
an off~-set metal stand was constructed. The stand cone
sisted of a piece of band iron formed into a V-shaped base
and a plece of pipe. The base and pipe were fastened

ny emall

of masonite
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together by welding. A bracket made of & plece of band iron
end round mild steel wes fastened to the model. The purpose
of the bracket wne te secure the wodel to the stand.

To make the wodel more Life-like, & pointer was added
to illustrate scale readinges on the meter face. The pointer

wne controlled by the zero adjust ineb by means of a direct-
drive pulley system. ‘mﬁ wae very helpful in demenstrating
how te “sero" the mit,mmm?

The eother visual materials uveed in the demonstrations
ware deternined by the capabilitiee of the clesed-vircuit
television feciiities. The medium definition vidicon tele-
vision cameras could not be uged In presenting certain
visual materials. Por example, photographs snd typewritten
materiale did not show up well, Twe by two slides could
have been used, but the effort of producing them and the
equipment needed for viewing them required too much time
and effort in comperison with their instructional value
to the demonstrations.

The researcher decided te limit the visuval materials
te several base cerds with the fmportant peints of the
demonstration printed on them. The chalkboard was also used
in @Wﬁiﬁg certain key pointe.

Une of the base cards contained the title of the

demenstration, A Demonstration of Troublesh wicth &

erator's Menual. Simpson Volt-Chm-Millismmeter

260, %}f "‘M icago: Simpeson Electric Co., 1959,
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Multimeter. The letters of the title were cut out of bright
yellow construction paper. 7The title was displayed on a
base card of plain blue bristol cavdboard. The dimensions
of the buse card wevre twenty inches high and twenty-five
inches long. The height-to-width dimensions were designed
with the proper aspect vatlo of the televielon camera and
viewing seveen on the recelving set in aind, This type of
chart is not vecomsended by the researcher becnuse of the
time required to cut out the letters and place them in posi-
tion on the bese card. A pleture of the show title con be
seen in Pigure 2 on the follewing poge.
The following is a list of vules that apply in malking
vigual waterials for televised i{nstruction.
1« Letters and numbers should be separated by epprox-
imately one stroke width,
re, wmbers and lmportant ﬁ‘iﬁmﬂ- should always
light ageinst a dark backgro
3 %A@ﬁ: wi'&w sgainst dark pred
contrasgt,
ight-to-width ratics should be from 3X4 to 434,

;&. Detail gust ba proportional to the total size of the
device.

or dork blue gives

The other base card used in the demonstrations con-
tained the key peints of the demonstration procedure and
the procedure for seroing the multimeter. Since the other
%a»mn card required a great deal of time to make, the ve-
gsearcher decided to print the letters on this card instead
of making them. Letters were printed on small pleces of

®rritz and others, ope eibey pp. 3-4.



&7




46
plain blue bristol cardbesrd with a speedball pin using
white India Ink. The blue pleces of cardboard were attached
to & black base card.,

Other suggestions for preparing visual materials for
televised instruction:
1. Heep your visuals simple. Don't clutter them up
gso that the significance of the message iﬁ lost
" mmm emm&mpwtmﬁ: mﬁé perhaps ﬁiﬁmgm mmﬁa,
“» proper agn e THRL f Wﬁ’ ions ﬁﬁa
viguals should be approxius units hi@ 3
ﬁ miw wide to £ it camera fmw and ﬂwm
3. %.im txwimmx rather than the wvertical format
in zm selection and design of visusls.
4. In the preparation of charts, allow a 2" ma m
around the edges, ﬁm {nsure proper framing the
@’iﬁ%}» materials.
Television Run~down Sheet. The runedown sheet or
television seript in ite simplest form {8 a tesching out-
line which contains both the “video” and "audio” portions
of the televised lesson. The sudio portion ig concerned
with the spolken word im the televised lesson and video
portion is concerned with the picture image that is to be

"geen™ on the television screeen. The broa

d movements of
the instructer and the various visunl materials to be used
are given in the video portien.

A successful televised presentation is very definitely
affected by how well the run~down shest has been prepared.
It provides the production staff with an outline of the

Ysherk and Kepler, op. git., p+ 7.
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Tesson and in the order and at what points varicus visual
materials will be needed
has an idea of the presentation sequence, he will do & much
better job following the presentation. A fundamental prin-
eiple of lesson planning for televiasion fs: “everything
presented in front of the camera wust be &iamnﬁﬁ,ﬁlﬁ

The researcher received a television seript (run-down
gheet) from the United States Army Signal Center and School
at Fort Mowsouth. The audio portion of the script was writ-
&gn in detail. The video portion was added by the produc-
tion voordinater during a planning session or trial run of
the televised instruction. The vesearcher attempted to use
such & detailed seript but found it elwost impossible to
use in a televised demonstration. When demenstrating a

If the tvelevision camera operatoyrr

skill or operation by televigion, there are so many things
to think about and do that the instructor dees not have time
te look at such a seript constantly.

Since the researcher was not experienced in present-
ing demonstrations by television, his early preparations in
writing the run-down sheet were based on previcus experi-
ence in preparing conventional demonstrations. The demone
stration on the multineter was enalyzed first with an

1Q&aﬂ@ﬁnﬁ& ¥. Costello and Gecrge H. Gordon, Teach
With Television (New York: Hasting House, Publishers, LO6L),
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oparations hf%&k@ﬁﬂ&ﬂﬁhﬁ%&ill Operating steps and key points
of the demonstration were placed in logleal erder. The tele~
vision run-down sheet of the demonstration was written accord-
ing to the format of the conventionel four-step demonstration
procedure: (1) prepavatien, (2) presentation, (3) applica-
and aseigiment, i#}. mmﬂm%m

The opening statement of the demonstration was come
pletely written out and memorized by the inatructor. This
wag done to reduce nervous tension, loss of words, and to
provide momentum to the instructer in pregenting the demen
ﬁtﬁﬁtﬁﬁﬁ»tﬁ thile the statement was being presentad, the
samera man had the camera placed directly in frent of the
{nstructor at normal eye level te establish the nature or
Lecation of the actien. This is called “an establishing
skgﬁ*“X& The preparation and presentation steps of the
television run-down sheet were the same in form as those of
a conventional demonstration. The application and assign-
ment step differed from the procedure used in a conventional

tion

graphed from obtsined from an instructional
t Hansas State College of Pittsburg.

’&QEW* 82« ng ppe 7376,
Loostello and Gordon, op cit., p. 75.

ﬁm i@ M@m& Bdition (ew ¥ wine - Comps
’95@}, pe 96,
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demonstration. In this televised presentation it would
bave been difficult te test the students directly and cor-
rect their mistakes on the material covered in the demon-
stration; therefore, 2 review of the key peints and opera-
tive "steps" was presented in the application step. This
rocedure was used in both the conventional and televised

monstrations in this experiment, te insure equal instruc-
tion te both growps. In the testing step of the television
run-down sheet a short statement or suomary was given by
the instructor before the post test wes administered to the
subjects of the respective groups. This short closing
speech iz called a “pad” which is used on commercial tele-
announcers te regulate the leng

th of a presenta-
example of the television run-down sheet used
in the two demonmstrations is presented in Appendix B.

Suggestions for presenting a televised deme
are given in the follewing ﬁmmmm

L. Materials, equipment paratus should be
awiwm mﬁ wu advance.
Show how m&%ﬂ% mmﬁw rather than telling

wﬁfﬁ‘ ing smoothly.

3« Enen program mov BRGO

« Do not move too fast. Allow ﬁm for a clear

explanation.

5. Work toward the cemera and be n%@ that your
operations are w&www mma

tion.

nstration

15%3§ﬁi1ﬂ and Gordon, O« mw; Pe 7h.

L6 e .
1d G, Tarbet, Television m Schoole (lew
York: The Ronald Press sty,‘ %
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ong. Several trisl runs of

Irial Rune of Demonstrat
;:mz:iam and the television demonstra-
tion were sade before the actual demonstrations were pre-
sented. Three trial rune of the televised demonstyation
were necessory before the Instructor hed sufficient confie-
tration. The conven-

dence be present the televised demons
tional Jemonstration required one trial run. This is an
indication of the difference in the twe types of demenstra-
tiona.

The conventional triel run was given in a course in
Applied Electricity, Advanced Techniques. Five students were
involved in this demoustration. They were tested at the end
of the demonstration te deterwine how wuch they had learned,
The instructer was very much at case, and all the visusl
materiales worked very wall. The atudents could see and
understand the ecperation of the medel of the sultimeter.

The only bad feature of the trial run was that the demon~
stration extended ten minutee over the propesed schedule.

A major portion of the first trial run of the telee
viged demonstration was deveted te establishing the sorrect
viww poeition for the visual materials. For exmmple, the
actual Simpson multimeter was suspended from a ring-stand to
get a8 much air around it as possible. The model of the
nultimetsy wos placed on 2 wooden box. It was found that
the medel eculd be pilcked up better by the camera at this
higher level. The iteme to be tested in the demonstratien
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were placed on é pilece of light colored cardboard. It was
found that small objecte will show up better if placed
against a2 light background, The base cards were placed
- on 2 felt board easel located near the demonstration table.
The television monitor was placed near the television
Wm po the imtmwmj could observe how well the visual
materials could be seen. The researcher drew a rough sketch,
or floor plan, of the set so the materials could be posi-
tioned correctly in the remaining demonstrations. 4 drawing
of this floor plan is given in Appendix B.

In the first trial run of the televised demonstration
the instructor was ill-at-ease. The absgence of students in
the classroom and the television casera gave him a cold
feeling, The instructor became so involved with the monitor
that he could not remember what to do. This is one of the
most common faults of television instructors new te the
media. When the instructor's sttention ie diverted from

the eye of the camera to the monitor, direct contact with
the student may be immw

When the firet trial run of the demonstration was
completed, the instructor and camera operator discussed the
video portion of the demonstration--the broad movements of

the instructer and the sequence of visusl materisls. The
video cues were then written in on the video portion of the

sherk and Kepler, op. git., p. 12.
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run-down sheet.

The second trial run of the demonstration was better
than the firgt because the instructor was meore at ease and
the lack of students in the classroom did not seem to
bother, To prevent the instructor from watching the tele-
vision monitor, the monitor was placed at an angle so the
instructor could not see it directly. The instrustor did
have some trouble in pascing the presentation of the tele-
vigsed instruetion. "The rate with which information is
gimn and visual elements are presented is referred to as
@mma“w Pacing is a problem in televised instruction
because the instructer cannot see his students and, conse-
quently, he cannot be certain whether the information is
being presented too rapidly or teo slowly. The following

omments contain seversl suggestions which the fnstructor
might use to help him pace his presentation:

1. Anticipate the difficult and complex elements of
the lecture, and make certain these pointes are
given special emphosis and adeguate explanation.

2, Anticipate questions which might arise from the
presentation and try te snewer them at sppro=
priate times during the presentation.

5. Build into the lecture a varied pattern of repe~
tition 2o as to present informatiop again but in
a different, yet stimulating, way.'?

81p4d., p. 5.

%:g pe 6.
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The third trial run of the televised demonstration

was perfovmed more sucothly. The instructor was completely
at ease, and the camera operator could follow the video cues
of the run-down sheet without difficulty. The length of the
demonstration was about twenty minutes.
lectio Groups. The subjects who composed the
roup and the experimental group weve all graduate
students in the field of industrial education. Subjiects in
the

experimental group were enrelled in the course, The
General I. A. Program, lMunber 550 which met from 9:10 to
10:05 daily for a peried of nine weeks during the sunmer
of 1963, Students in the contrel group were enrolled in
the course Principles and Philesophy of Vocational BEduca-

bar 594, which met from 7:00 to 8120 daily during
the six weaks session,

To learn more about the groups used in the experimenw
tal portion of this study, the control group snd the experi-
mental group were compared on the characteristics of age,
position, and overall grede point average. Tsble I on the
follewing page is concerned with the characteristics of the
: Irout subjects in this
group was 26.3 years. The overall grade point average for
the group was 2.63. A majority of the students in this growp

The average age of the

of! i.m&m%m%a%. arts.
Table II on page 57 is concerned with the basie
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AGE, OCUUPATION, Mm MM GRADE POINT
AVERAGE OF THE EXPERIMENTAL GROUP

Student Pogition Agm Orade Point
Average
1 1.A. & Sec. 21 2.14
2 Tohe 25 3.20
3 Printing 25 3.48
& Student 22 2.91
5 1.4, & ¥ath 3 2.38
& T.Ao 28 1.83
4 1.A. 23 3.50
a I1.A. & Coach 26 2.25
) T.A. 25 2.53
10 Printing as 2.94
11 I.A, Drafting 26 3.00
12 HMatal Crafte 32 2.30
13 1.4, 29 2.80
}»‘é‘ x#ﬁw & ?mﬁ* $1» Qm%
15 29 5.30
16 1.4 ; b1 2.51
17 Shop Math 26 2.30
18 9% W 25 2.00
19 1.A. 23 2.50
20 ood & Drafting 28 2.50
QN =« 26.3
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AGE, OQCCUPATION, AND OVERALL GRADE POINT

AVERAGE OF THE COWNIX

ROL GROUP

Age Grade Point

Student rosition

Average

i Voc. Aute Shop 29 2.16
2 Aute Shep 28 2.45
. ¥achine 32 2.96
& Voo. Auto Shop 44 2.42
5 @wmﬁm%r 37 3.20
6 1.A. & Coach 43 2.67
7 Coordinator 50 2.40
8 Voo, Machine Shop 37 ———
9 Coordinator 28 2,93
10 Director, Area Sch, 40 3.00
11 Voc. Auto Shep 32 2,13
12 Vot Wm%ag 32 2.87
13 Aute 8 39 2.35
14 ﬁwrﬁim%:w 28 2.02
15 Voo. Hachine Shop 30 2,96
16 Wood & Drafting 27 2.07
17 Auto Shop 26 2.06
18 1.4, _ 34 2.132
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charactaeristics of the control group. The average age of
the participants in this group was 34.2 years. When com-
paring the average ages of the two grows, it was found
that the coutrol group was older than the experimental group
by an average value of eight years. The overall grade peint
average of the contrel group wag 2.49. VWhen this average
ared with the overall grade peint average of the

Biw 6

we
experine2tsl group, it was found that the experimental
group had a higher everall grade point average by a value
of 4, A iwge nunbar of the members of the control group
were teaching courses connscted with the field of vecatienal
aducation. In comparison of the twe groups, we find that
the contrel group and the experimental group differ slightly
on the characteristic of position.

fests. The tests used in the experimental portion
of the study were developed by the researcher. Suggestions
from the text by %ﬁfimm& and Rarnes were used in developing
the test i&mgm The 'mfam&im& content of the twe test

Both the pretest and the post

test contained the some test items. The only difference
between the two tests was a change in the order or pesition

forms wore obtained from the operater's

ment {ﬁw ma-m ’y p» %,

“Lonerater’: Maml Simpeon Volt-Ohm-Milliameter
260, Sevies 111 (Chi éimﬁm Electric Co., 1959),
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of the test items on the first page of the two tests.
Several people who were not familiar with the lesson
content of the demonstration were asked to take a trial
form of the tests. The scores of these people were very
low, all belew £ifty per cent., To establish the "content
validity" of the teste, two instructors in the field of

aiwwi@i% and electronics were asked to evaluate esch

teat iﬁ:m; The pretest was given te five students en-
rolled in the course, Applied Clectricity--Advance Tech-
nique 540 during the triel rum of the conventional dewmor-
stration. The scores of these students were very high,
nge frow nineteen to sixteen with a score of twenty
possible. If several of these students had obtained perfect
ascoree, the pretest and the post test would have been changed
and made more difficult,

The pretest was administered to the control group on
July 18, 1963 at 8:00 a.m. The experimental group received
the pretest on the same day at 10:00 a.m. The control group

wing the face-to-

with a ra

pxperimental group re-
ceived the post test immedistely follewing the televised

demonstration on July 23,




1. The lowecost industrial type vidicon television
comeras and associated electronic equipment were quite
adequate for the presentation of the televised demonstra-
tion in thie study.

2. Operating a television camera for the methods
demonstrations was a definite help in learning how teo
present a televised demonstration.

3. In the design of visual materials for televised
instruction, the limitations of the television media and
the television facilities to be used should be taken into
consideration.

4, A well planned run-down sheet is necessary for a

successful televised demonstration.

5, Trial rune are necessary for a successful televised
desonstration.

6. The control group and the experimental group varied
slightly on the characteristics of age, cccupation, and

overall grade point average.




EVALUATION OF FINDINGS

Chapter three wae concerned with gathering the experi-
mental data for the study. The especial problems of develop-
ing a conventional and a televised demonstration were pre-
sented. The gpecial problems of giving a televised demone
stration were presented. A description of the visual aids
and technieal elosed-gircuit television facilivies used in
the televised demenstration were also presented.

Chapter four will be concerned with an snalyeis of
the experimental data obtained from chapter three. Various
statistical procedures will be used in analyzing this data.
These various statistical procedures include: (1) the use
of rﬂmmm coefficients to determine the sccuracy of
test results; (2) a technique for matching groups in terms
of mean and standard deviation; (3) determining the signi-
ficance of the difference between two uncorrelated means
(pretest results) with the techmique, snalysis of varis
(4) determining the significance of the differences between
correlated seans (ain@ia group technique) analysis of
variance., An analysis of the data contained in the critique
questionnaire will also be presented in this chapter.

nees



Test Results

The test ecores of both wmﬁ&mﬁui and control
groups are presented in Table III on the following page.
In the original design of the experiment, subjects in the
al groupe who had previous training
in the field of electricity were to be dropped from the
experiment. An examination of Table III will indicate that
a wajority of those subjects vho had previous training in
electricity had no more lnovledge of the demonstration than
the other subjects. Student number ten in the experimental
growp and stulent n

centrel and axperinent

wher nine in the contrel group

superior te the other subjects in their respective groups.
They were retained in the experiment because their scores
would counter-act each other.

Table IV on page 64 is concerned with the values of
pean and standard deviation. Mean scores were caloulated
to provide e conclse description of the perfermance of sach
group as a who sach group in terms of
typienl performance, It will be noted in Table IV that
the mean scores on the pretest are exactly the same. This
indicetes that the performance of both groups as a whole,
was the same. ned by both groups on
the post test are not the same., A difference of .19 was
ebtained,

In addition to mean scores, Table IV also containe
an index of variability for ea

oh set of test scores. The
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TABLE 11X

TEST SCORES POR EXPERIMENTAL
AND CONTROL GROUPS

Experimental Croup . Contrel Croup
Student Pretest Post Test Student Pretest Poat Test
10 19 12 17
b & 17 b 7
3. 10 17 3. 8 18
&G, i0 18 & é 17
5, 8 18 5. 12 17
€. G 17 &y ] 19
7 % § 17 7 12 1
8. 7 17 8. & 16
9,.% 12 17 R 16 20
10.% 17 1% 10. & 18
1l. 7 15 11. 1. 18
12. il 16 12. 8 18
5. 12 20 13. 12 17
. 5 17 14, 10 20
15.% 9 i9 15. 7 19
16. 5 18 16.% a 19
17.% 8 19 V7. 7 18
18, i3 19 18, 0 17
Lo 10 18




index of variability used in this teble is standard devia-
tion. Thie ie the most stable index of variability and is
used quite often in experimental work and in research
atwﬂiﬁml it will be noted that the amount of variabilitvy
was attenuated on the post test scores of both groups.

© TABLE IV

VALUEE OF MEAN AND STANDARD DEVIATION POR
PRETEST AND POBT TEST SCORES

Experimental Croup Control Group
Pretest Post Test Pretest Poat Test
Mean ©.05 17.75 Mean 9.05 17.94

58D 3.20 1.228 3D 2.96 1.14

Reliability of Test Results

The simplified method of rational equivalence was
used to determine the reliability coefficient of the pretest
and the post test ﬂammgg The reliability coefficient of
the pretest, based on the scores of both groups was (.60).
The reliability coefficient for the post test reached a

%2:, Garrett, Statistics by Psychology Emﬁ
!‘:ﬁn, th Edition (New York: pavid vl y Company
m ¥y L958), p. 49.

21bid., p. 341,
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level of (.90). Thie level compares with the reliability
coefficients of meost standard intelligence axmwinatiunn*g
The formula and factors for determining reliability coef-

ficients are given ae follows:

m* "1l = Reliability of
the whole test.
o n = Number of items

Pretest: 11 = ,60 in the test.
Post Test: Fll = .90 ot = 8D of the test

BLOTEs .

M = The mean of &hm
test scores.

Groups latched for Mean and Stendard Deviation

"hen it is impreacticable or imposeible to set up
groups iﬁ‘whi¢h~aub§¢ats have been matched person for
person, investigators often resort to the matching of groups
in terms of mean and standard dwvi&tima,“g The resulte of the
post test were used aa—ﬁhg variable under atudy in comparing
the £inal score mesns of the control and experimental groups.
The pretest scores were used as the matching variable since
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the mean scores of both groupe were equal. A coefficient
of correlation (r) of .20 wae obtained by comparing pretest
scores with post test scores of both groupe. The following
formula was used in matching groups in terms of mean and
standard ﬁavﬁa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>