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This broad survey of research on instructional

television examines a variety of aspects relating to its

effectiveness infthe classroom. An introductory essay identifies
significant trerds that have emerged since the original publication

of this report. Chapter one reviews the generalized effects of TV on -
pupil learning, including variations in effect caused by the age of

the students and by the subject matter being taught. <Thapter two »

outlines what has been learned about the efficient use of TV in a
school system. In chapter taree, thirty variables important to the
effectiveness of television *teaching are analyzed. Among these
variables are: physical variations in the broadcast and viewing

conditions; the length and timing of broadcasts;

the use of humor;

the teacher's role in televised instruction; and factors affecting

student response to TV.

Staff and student attitudes toward the use of

television are considered in chapter four, while chapter five is
devoted to educational television in developing nations. The
affectiveness of instructional radio and other media in the learning
process is also briefly considered. (SL)
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Foreword

Let ud make ciear at the outset that we are dealing wath instructional television only. A
great deal of learning from non-instructional television undoubtedly occurs, but t!m.t is another
story and another monograph. )

This review can be described as a wide-angle view of the field with reasonably low
defimtion. Many studies 1n the tield have not come to our aitention, and we have not been
. able to get access to some of those we have known about. In a number of cases, we have had to

work with abstracts or summaries rather than the entire research report. For those reasons, and
because we have had only about six months to work or: this in order to have it available for the
forthcoming Office of Education Study on Instructional Television, we have not been able to
give detailed attention to studying and remnterpreting the somewhat puzzhing findings in many
areas. This is the next step that must be taken. Following upon this broad survey, there is need
for a series of much more detailed, less hurned *“state of the art” papers focused on a number
of the key areas and questions which will be found in the following pages. That, and a great
deal of additional researchr following along the roads of gicatest promise and need.

Meanwhile, we hope that this review will be useful, both to the Office of Education and
to the broadcasters, educators, and scholars who will also see it.

We want to express our gratitude to the ERIC clearinghouse at Stanford and its staff: to
our colleagues 1n the Institute for Communication Research, to the scholars who have made our
work easier by the syntheses and abstract studies they have made in years before — for
example, Arthur Lumsdaine, of the University of Washington, Mark May, formerly of Yale, J.
Chnstopher Reid of Purdue and Donald W. MacLennan of Brooklyn College, J. A. Harrison of
London and his European commuttee, Charles Hoban of the University of Pennsylvania, and C.
Ray Carpenter and Leslie P. Greenhull of Pennsylvania State University :and to Mrs Linda N.
Miller, of/S.tanford. who typed this beautiful job in her own special manner.

Wilbur Schramm

: Stanfqrd. November 23, 1967 Godwin C. Chu
8
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" ‘A REVIEW OF RECENT RESEARCH
- ON INSTRUCTIONAL TELEVISION
'AND RADIO ’

o

- T . Monty C. Stanford

. /
- N Introductlon g
f

-

This report summiarnizes the findings of 4 review * of the literature of research on mnstructionzl
radio and television conducted during the past cight years to determine whether the earher com-
prehensive review of research on instructional television compiled by Chu and Schramm was

Y heed of extension or revision The intent of thé current review, therefore. 1s not to provide an ex-
rustive hibliography of research, but rather fo identify any new sigmficant trends or conelustons
which have emerged since the publication ¢f the review by Chu and Schramm.

- !

/

Instructional Televislon :
PR
Chu and Schramm state in the Foreword to their I'C\‘itig\lj
. i
“Following upon this broad sunvey. there is need for a series of much more detatled, less

hurried *“state of the art™ papers focused on 4 number of the key areas and questions which will be
tound on the following pages ‘

* The review was conducted By drawing upon the resources vt the LRIC files as well as the hteratre colleution of the
Annenhery Schoot ot Communications at the Unpyersits of Southern € alrforniza -A computerized search of the FRIC fifes
wiv utthzed and supplemented ty w manual search of recent BIE and CUE mdexes Manuaboearches of the Publy
Telecommum arony Review £ imd s predecessorsy and 11 Commun arrons Review and ot Dicsertanron thuracts inter.
netrenal weee tha conducted Durimg the curse of these seardhes. several recent summaries of research on instructional
Tadio nd instructional telesinion of related media. such as films, were discovered This res 1ew has assumed the caveat of
drywime he caly upon these summuries where appropriate In light of the findings. perhaps this caveat will not seem o 1.
ipproprigte o nught otherwise be thouht .

Monty C; Stanford is a communications researcher at the niversity of Southern ( alifornia,
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This call has been answered. at least in pact, by reviews of research on instructional radio, *

film.? " Sesame Street”™. “radiovision™.,* alternative instructional media.* and audiovisual media

- used to teach adults.* by ERIC/EBPR. Annual Review Papers,” and by abstract bibliographies of

resedarch on nstructional television and Flm and edycational television for preschool and
* kindergarten thldrc.n '

AN - '

Although Chu and Schramm focused only on iastructional television, a separate summary of

generalizations from research on instr_uctionul radio is provided in this paper.

1

<

As fof instructional television, two trends emerge fron. the progress of research conducted
stnce Ch@nd Schramm issued their call. First. little has been added to either the number or
precision of Chu and Schramm’s gcnuallldtlons Second. what has been added is a better un-
derstanding of thetotal process necessary to produce effective instructional television.

The reviews mentioned above generally reiterate old conclusions. In part this is due to the
fact that many research studies reiterate past studies, too often with the same failings, inade-
gudeies. and nonﬂgmrcant results of older works. while in some areas. there is, as Campeau
(1974, p.8) observes. an* appalling lack of recent, objective data.” The most informative and
numerous studies have been conducted on the use of instructional television in early childhood
education. .

Research on projects and programs iike **Sesame Street,” *Carrascolendas,” and the Ap-
palachia Preschoot Education Program has provided a nev perspective on some of Chu and
Schramm’s earher conclusions. Three new gereralizations are suggested ds a result of this
rescarch. .

ITV 1. SUPPLEMENTARY ACTIVITIES OR RELATED ADULT INTERACTION
WILL SIGNIFICANTLY INCREASE THE EFFECTIVENESS OF
INSTRUCTIONAL TELEVISION FOR PRESCHOOL AND EARLY
ELEMENTARY AGED CHILDREN. /)

— sidening instructipnal television 1n the “context of learning activities at the receiying end ™ Thiy
is especially important for young children. .

7

Chu and Schramm (1967) and Schramm (1971) repeatedly stress the i;y&rtzm'cc of con-

— e

‘Forwthe 1970

2Hoban, 1971

IRogers, 1972

sAudio-tape filmstrp, Tovall, 19
sJamnon. Suppes. and Wells, 1973
$C ampean. 1974

)*~

TSetbert. 1972 Robertson and Yohom, 1973 \
sReid and Maclennan, 1967
*Bernbaum, 1971

“( hu and Schranim. l‘)(s'/' conclusion #4. p 13

[T S - '
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In rescarch on "Sesame Street™! it was found that children whose mothers viewed the
program and, or interacted with the children about the program viewed more and learned more
from the program. In discussing the effects of viewiag under motivated condigibns.? Chu and
Schramm comment that such effects may result simrly from the children receiving increased in-
structional help from the parents. But, they also observe, parental interest may provide increased
motivation to learn, more than providing incréased instruction itself. Similar conclusions can
probably be drawn about the use of a “Home Visitor” in the Appalachia Preschool Education
Program.” which generally resulted in greater gains than the use of television only

} In cvaluations of "Carrascolendas,™ a Spanish-!;\nglish instructional television program, the
effects of related classroom activities have been investigated." “Carrascolendas” was designed to
supplement bilingual class room programs in grades kindergarten-second. Here the research
revealed that supplementary activities generally enhanced learning. However, there appeared to
be complex relationships among contextual variables (such as. the supplementar) activities),
language variables (including the Ianguage of testing and actjvities). and program production
variables. >

e .

The pattern seems to be that supplemental interaction of an adult withthe young viewer may
be most helpful in incrrasing the motivation to learn. But, when that interaction 1s itself intended
to carry part of the burden of instruction, then care must be exercised to insure that the

. supplemental interaction does not contradict or interfere with the televised instruction.

Since ““Sesame Street™ rescarch has been heavily drawn upon in forming this conclusion, it
should be noted that this research as well as the program itself hds been criticized on many
counts'® Much of this criticism has been flavwed by false premises, weak methodology in research
studies, or both Sprigle (1971, 1972), for example, claimed that “Sesame Street” was not an
effective substitute for personal interactiun with an adult teacher. Palmer (1973) delineated the
methodological weaknesses in Sprigle's research, but. more importantly, both Palmer and Lesser,
have emphasized that adult interaction has always been considered a necessary part of the total
learning context Instructional television,even “‘Sesame Street,” is not a complete instructional
system in and of itself But television can be used effectively in early childhood education, and this
use of television can“be improved by combining it with adult interaction.

ITV 2. FOR PRESCHOOL AND EARLY ELEMENTARY AGED CHILDREN, THE
USE OF CERTAIN PRODUCTION T’ECHNIQUES APPEARS TO
ENHANCE LEARNING SIGNIFICANTLY. .

.

Chu and Schramm concluded that there was no consistent evidence that any one of several
prnduction techniyues enhanced dearning. The techniques speaifically mentioned include humor
and animation' dramatization.”” and inserting questions.™

#Ball and Bogatz. 1970: Bogats and Ball, 1971
"Conclusion #29, p. 48 R
“Hines, 1971a, l97|b .
"Williams, McRae, and Van Wart, 1972; Swanford. 1973
Bhesser, 1974, Rogers, 1972

“*Conclusion #12. p 28 : .
“Conclusion #14, p 30
YIConclusion #15, p 3.
iv ) .
! 43
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While the generalizabihity of the findings may be questioned, extensive formative research on
“Sesame Street™ " revealed that certain produutlon techniques do enhance learning for young
children. In connection with the “C arrascolendas.’ program series, Kormdn (1974) conductcd a
detatled analysts of the cost-effectiveneys of produutlon techmques Korman found that anima-
tion and puppets did not appear to be as effective as indicated in the “Sesame Street” research,
but he noted that this may have been due to the-fact that “Sesame Street” used professional
puppeteers and animators. » . A '

Consisten\findings across both programs were that effective program GJ ents involved

: songs., humor, riddles.” games, or brief dramatizations.

I

¢ -

ITV 3. FORMATIVE RESEARCH CAN SIGNIFICANTLY ENHANCE THE
EFFECTIVENESS OF INSTRUCTIONAL TELEVISION.

In their conduston number 31 (p. 50), Chu ard Schramm discuss testing and révision of
structiondl televiston programs. They suggest that such a proccdure may help to substitute for
the  lack of live feedback from students to teacher. In a convential classroom

" the teacher may adjust the presentation of instruction. depenting on fhe type
of verbal and nonverbal feedback provided by the students. Tie televisio® teacher,
who rarely has such immediate feedback. could profit from a cycle of produ -tion, viewing by a
prlot group of students, and revision according to the feedback obtained from the pilot students
Such testing and revision was seldom carried out on a sustained and regular basis, however, prior
| to the advent of “Sesame Street.”

At the Children’s Television Workshop (CTW), where “Sesame Street* was produced., for-
mative rescarch was considered an essential and integral part of the production process For-
matne research mcluded not only tests or whole programs in the series, but also tests of program
segments, production tec Bnigues, and research methods themselves™ The director of research for
the Workshon, Dr. Edward L. Palmer.? stated that “*Sesame Streét™ was: -t

“an experiment in public broadeasting, preschool instruction, film and ‘television

producaon, formative research dnd evaluation, and the use of professicnal audience

butlding techniques. One unusual facet of the experiment is the close working

relationship betweem research and production ™ .
) .

This “‘unusudl”” integration of research and production has clearly beep a successful experi-

wReeves, 1970 .

*1969, p 43 Reeves. 1970
21969 p 34

Q . i;’:
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struction television programming. Fortunately, the use of formative research and other
*“*professional techniques™ has not been restricted tc CTW productions. Many institutions and
organizations woncerned with nstructional television, especially in post-secondary and continuing
education, have proven the value of formative research.@

.

' " Instructional Radlo
Chu and Schramm (1967) list three conclusions in their survey that are generally cited as be-
ing relevant to considerations of the effectiveness of instructional radio:
**53. Given favorable conditions, pupils can learn from any instructional media that
are now available.
**58. The use of visucl images will improve learning of manual tasks, as well as other
learning waere visual imug’cs can facilitate the association process. Otherwise,
visual images may cause distraction and interfere with learning.
“60. Studcnt?'c.sponsc is effectively controlled by programmed methods. regardless of
the instructional medium.”

In the review of literature conducted fur this updatc)uo reports of research were found
to change substantially any of the above conclusions. It was found, futhermore, that
the review of research delineated in a position paper by Forsythe (1970) contiftns _
most of the rclc);ant findings accumulated to dute.
5

To facilitate consideration of research relevant to instructional radio, the follow- .
ing list of conclusions is presented in the same format as that used by Chu and
Schramm., Studies cited in this list include those cited by Forsythe as well as a few
others which hfve more indirect but pertinent implications for instructional radio in
the United States.

' y

'Y

IR1. GIVEN FAVORABLE CONDITIONS, PUPILS CAN LEARN EFFECTIVELY
FROM INSTRUCTIONAL RADIO.

N

> Although this statement is similar to that of Chu and Schramm, unfortunately little can be
o siaid  about  precisely © what  the  “favorable conditions™ are. Forsythe cites -
: twelve  relevant  studies®  of U.S. research, including three cited by Chu and

Schramm, plus three studies of research in India and Japan, also cited by Chu and
Schramni. All of these studies were conducted more than fifteen years ago and are disparate in
rigur, prugran topics, and the iev 1 of the communication environment which existed at the time
and place of the studies. Nevertucless, the consistency of the restlts favors the conclusion. .

v

>
z2Cavert, 1974

ABarrow and Westles. 1959, Brewer, 1939, Carpenter. 1934, Cohen. 1937, Cuok and Nemeek, 1939, Ewbank. 1930,
Hareison. 1932, Heron and Zicbarth. 1947, Mather and Neurath, 1959 (India). Miles. 1940, Nelson, 1957, NHK, 1955,
1956 (Japanmy Wiles, 1940, Wisconsin Research Project. 1942

pod
%
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It may be noted that more recent research in other countries is consistent with the results of
earlier research 1n the United States and abroad. As Schramm (1970) points out, studies such as
these tndicate that radio can be used effectively i developing nations (and may be the most cost-
effectine mediumy). but the generality of study results is subject to question. (For example, Jain,
1969: Sitaram. 1969; Sotelo, 1973 Spain. 1973.) )

.

%4
-

IR 2. INSTRUCTIONAL RADIO 1S PR)BABLY MORE EFFECTIVE THAN
OTHER NONAURAL MEDIA FOR INSTRUCTION OF CERTAIN TOPICS,
PARTICULARLY MUSIC AND FOREIGN LANGUAGES.

The Wisconsin Research Project (1942) found results that favored radio students in
courses on the fundamentals of music and Harrison (1932) also found radio to be effec-
tive in teaching music appreciation. Studies of radio instruction in other countries, in-
cluding the NHK (1946) study cited by Forsythe and by Chu and Schramm, do not con-
tradict this tentative assertion, although one may question the cross-cultural generality
of such findings for students in the United States.

As for language nstruction. a study by Cook (1964) indicates not only the potential effec-
tiveness of radio but also the potential of radio for innovative instruction Chu and Schramm (p
86) suceinctly comment on this study:

“A rather interesting innovation in the use of radio for language teaching was reported by
Cook (1964). College students in clementary Spanish served as subjects The experimental group
students were eqch provided with a pocket radio, which was equipped to receive broadcasts of 303
Spamsh dnll exercises and a limited amount of text material programmed in a stimulus-response
- pattern. The control group had only the classroom instruction. Midway through the semester, the
control group students were also given radios because they felt themselves to be at an unfair dis-
advantage. .

“The data indicated that the experimental group students had about 11 times as much drill
as the control group students. The experimental group scored significantly higher ir most tests
before the control group acquired radios, but after that, the differences between the two groups
gradually disappeared After they received radios. the control group students showed a significant
increase on stimulus-response test scores.”

Agan the results of research in other countries, where English is often the foreign language
betng taught (such as NHK, 1955) also favor the conclusion.

IR 3. THERE IS NO APPARENT DIFFERENCE IN INSTRUCTIONAL RADIO AS
AN AURAL MEDIUM AS COMPAREL TO PRINT MEDIA IN EFFECTING
ATTITUDE CHANGE. ‘ .

In a study of radio used for science instruction. Brewer (1939) found that elementary school
radio students showed more favorable attitudes toward science than control group students
However, Lanman and Henderson (1953) found no significant differences in attitude change
effécted by radio as compared with silent reading. .
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Other studies of attitude change effected by aural and print media tend to indicate no signifi-
cant differences These studies again are disparate and were conducted twenty to forty years ago.
The findings are. however, at least generally consistent.

IR 4. IN DEVELOPING NATIONS, THE MOST FREQUENT APPARENTLY
SUCCESSFUL USE OF INSTRUCTIONAL RADIO IS IN CONJUNCTION
WITH OTHER MEDIA OR INTERPERSONAL COMMUNICATION
CAMPAIGNS.

This conclusion may seem so broad (and, to some, so obvious) as to be not worth
mentioning. It is listed to draw attention to a recurring conclusion found in broad reviews such as
Chu and Schramm (1967). Jamison, Suppes. and Wells (1973), and Rogers and Shoemaker
(1971). Virtually any use of an instructional device, medium or technology is enhanced by careful
attention to the total instructional system. Rarely is any medium used in isolation to casry the en-
ure burden of instruction. In a yuite recent comprehensive review of instructional radio in
developing nations, McAnany (1973) concludes that the **context™ in which radio operates is of
fundamental importance Sckramm (1971) points out the methodological problems of research
on nstructivnal media, when he describes the tradeoffs of scientific reproducibility and practical
realism involved in studying the media in the context of the instructional system.

.

Concluslons

The most obvious conclusion of this review is that the work of Chu and Schramm (1967)
essentially coastitutes o definitive treatment of research on instructional television and radio.
Some refinements have been suggested by this review, but they are indeed sparse.

The most significant conclusion that has emerged from this review affects policy con-
siderativns of the mansgement of media production rather than the variables of production
techniques. Ranging from work at the Children's Television Workshgp to the recent ventures of
mafRy institutions and organ.zations into “‘open learning” (Cavert, [973), a pattern of market
analysis, formative research, and production cycles has been shown to bg most successful.

The Janus-like quality of this trend, however, must also be considered. Formative research
does not usually lead to strong, meamngful advances in the body of scientific knowledge about in-
structional medie. This problem 1s expertly described by Schramm (1971) as a matter of trade-
offs at some level between the requirements of experimental research which contributes to
generalizable knowledge and the requirements of specific program research which answers im-
mediate, localized production questions.

The conddustons of Chy and Schramm, as well as those presented in this paper. are **mid-
level™ conslusions. They are conclusions or generalizations which generally begin with the
assumption “all other things being equal ™ Certainly, this review of research has reinforced the
constant remunder from Schramm and others that *all other things™ are almost never equal in
educativn Formative research conducted in connection with a specific program production for a

“Chernngton and Milles. 1933, Haugh, 1952, knower. 1935, 1936, Rulun, 1943, 1944, Utterback and Harding, 1955,
Wilke, 1934
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specific audience also begins with constants, i.e., assumptions of “all other things being equal ™
But reliance on formative. program specific research and on scattered, independent studies will
probably continue to lead to mid-level conclusions generated at the rate of a few per decade

A “tried-and-proven’ model of successful product program research is now available. It
would be most encouraging if an equally successful model of basic research were available to
guide the search for more powerful and more generalizable conclusions. Such a model would ac-
count for the complex multi ariate system.of learning of which instructional television and radio
are a part and would enable more effective and more cost-effective program production and
policy making at all levels. from local to national education.
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I. Do Pupils Learn

from Television?

i. GIVEN FAVORABLE CONDITIONS, CHILDREN LEARN EFFICIENTLY FROM INSYRUC-
TIONAL TELEVISION, - ;

There can no longer be any real doubt that children and adults learn a great amount from o
instructional television, just as they do feom any other experience that can be made to seem relevant
to them — experiences as different as watching somecne rotate a hula hoop or reading the encyclo-
pedia. The effectiveness of television has now been demonstrated in well over 100 experiments, and
several hundred separate compansons, performed in many parts of the world, in developing as well as
industralized countries, at every level from preschool through adult education, and with a great
variety of subject.matter and method. 8

Much of this report will be concerned with what we know about the niture of “favorable
conditions” for leaming from television, and, in particular, what conditions are more favorable than
others. Here we must say something, however, about what has been done to measure the “efficiency”
of learning from television.

In general, this has been measured either by comparison with conventional instruction, or by -
comparison with some absolute or assumed standard.

Television instruction has frequently been compared with no instruction. In other words, does
the student leam at all from television? A surprisingly large number of experiments have been done
thuis way. For example, Sykes (1964) compared 58 education majors who had been randomly assigned
either to a television group or a control group. The former group watched six 45-minute art lessons
over six weeks, while the latter did not. A posttest showed, as might be expected, a significant
difference in favor of the television group.

" Another approach to measurement is for the teachers or experimenters to set a standard of
satisfactory performance. For example, Roy, Schein, and Frisina (1964) tried out on 68 deaf students
a telsvision program teaching typewriting. The majority of children were able to achieve the criterion
level of speed and accuracy in what seemed to the experimenter “a relatively short time.” In another
expeniment, Frazier and Evans (1960) had 151 teachers and 4,814 third: and fourth-grade childten in
Ohio watch’ ten half-hour television programs on elementary science. After the programs, the teachers
reported that they themselves had significantly greater confidence in teaching elementary science and
that the pupils showed more interest in it. (Unfortunately, a test of achievement showed no signifi-
cant increase in the children’s scores.)

A more widely useful standard of comparison can be derived from performance on standardized
tests. For example, after television had been installed in the Washington County School System,
Hagerstown, Maryland, the performance of students was measured on the lowa tests of achievement.
These tests are given each year to hundreds of thousands of school children throughout the country,
and thus standards are established by which test scores in any one location can be compared with
national averages. Thus, if Hagerstown children in grade S gained 1.9 years, measured against'national
norms, 1n 1.0 years of televised instruction — as they did — this is rather impressive evidence of
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efficient learning from television. If the average level of Hagerstown junior high mathematics students
rose, during four years of televised instruction, from the 31st to the 84th percentile, medsured against

» national norms — as it did - then, again, this can be assumed to ve efficieat learning.

Hagerstown has been working with instructional television so long, and has adopted telewvision
so fully into its instructional patterns, that 1t may be interesting here to summarize the results of 1its
measurements against national norms. This summary is by Wade (1967):

1. Throughout the classes studying arithmetic by telewision, substantial gamns in perform-

ance were made 1n the first year of televised nstruction, and later classes in the same
grades maintained or improved on these gains. Some of the changes were spectacular.
For example, in grade 5 arithmetic the pupils gained an average of 1.9 years in
knowledge of anthmetical concepts (as measured on the lowa test of basic skills) in
one school year. The order of the gains throughout the first years of television may be
llustrated by the scores made by rural students shown in Table 4.

TABLE 4. Effects of televised learning

Grade 3 Grade 4 Grade 5 Grade 6

National norm in May 3.90 4.90 5.90 6.90
1958 (before television) 3.59 " 4.43 5.26 6.49
1959 (first year of television) 4.06 4.97 5.77 6.83
1960 4.18 5.01 6.13 7.17
1961 4.30 5.08 6.19 7.28

Thus these rural students, averaging half a grade below the national norm before tele-
vision, all came to exceed the norm. grades 3 and 4 after onc year of television, the
others after two years.

2. After three years of television, achievement in rural schoois (where students had
ongmally averaged one~quarter to one-half a grade below urban students) increased to
a point where achievement was comparable wath that in urban schools. This suggests
that television’s ability to share the best teaching may have had an effect.

3. The same pupils who were making such striking gains in arithmetic, which was taught
by television as a regular part of the course, made very small gains in reading, which
was offered by television ofl a voluntary basis and unsystematically.

4, In junior-high general mathematics, the average achievement level of urban pupils on a
standardized test of concepts rose 1n four years of television instruction from the 31st
percentile to the 84th percentilé<ad on a standardized test of problem-solving from
the 33rd to the 68th percentile. Rural schools on the same tests rose from the 14th to
the 38th percentile on concepts, but made very shight over-all gains in problem-solving.

5. In grade 10 mathematics, urban schools fose from the 34th percentile before television
to the 51st. Rural schools, for some reason, declined somewhat in the same period.




]

6. In grade 6 science, telewsion pupils showed more growth than conventionally taught
pupils at all ability levels, as Table 5 shows:

TABLE 5. Comparison of growth with pupils taught conventionally and hy television

Taughy conventionally Taught by television
Ability level (grade 6 science) Av.1.Q. 1 Achieve- Av.1..'  Achieve
ment ment
growth growth
111-140 117 12 mos. 118 15mos.
90-110 100 11 mos. 100 14 mos.
57-89 83 6 mos. 83 13 mos.

Vintelligence quotient

!
7. Grade 8 general science achievement, as measured on a standardized test, was two
years higher, after several years of television, than before television. Such was the case
both in Hagerstown schools and rural schools.

8. Small gains were recorded in the core course — social siudijes and language.

9. Significant gains were recorded when United States history was taught by television.
The following figures show the gains made in the outlying schools that received
television later than did Hagerstown (the percentile on national norms in 1958 before
television was 28): in 1959 (first-year television), 45; in 1960, 46; in 1961, 50.

10. Consistent, though not spectacular, gains were recorded in grade 12 English taught by
television. . '

11. Although it is somewhat more difficult to assess achievement in music and art, on such
tests as Hagerstown was able to give in these fields, pupils who had been exposed to
the televised courses in these fields scored higher than pupils who had not had the tele-

 vision instruction. T

At the end of this chapter a number of examples will be given of research of this general kind,
Let us now turn to the kind of efficiency test which has been most commonly used with instructional
television: comparison with conventional instruciion.

It will be obvious that this is an extremely difficult kind of experiment to design and conduct
satisfactorily, because of the problems that arise in controlling the variables so that one knows the
companson is truly measuring clear and defined alternatives. For example, what do we mean by
“conventional” instruction? Supposedly, face-to-face instruction in a classroom. But can a finding
concerming conventional instruction in one classroom be generalized to conventional instruction in
other classrooms? Certainly not unless we know exactly what went on in that classroom, and find its
essential charactenstics duplicated elsewhere — if we can identify the essential characteristics.
Furthermore, what are we really comparing when we measure the result of television teaching as
against classroom teaching? Is it television against face-to-face, or teacher against teaciier, or some
interaction?
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And what abuout the subjects of the experiment” tdeally, we vught to use the same Juldren and
compare what they leam from the two methods, but thas 15 unrealistsc, We can mateh them for 1LQ. or
pretest or previous grades, or some other bench mark, but then we are never sure that we are
matching them, evenif 1t were possible, 1 such a way as to make them really equivalent

The best way 1s prubably to assign them at randum to different treatment groeps, but ths
makes 1t difficult for schools to couperate m the experninent. And even if the schools are walling to
woupedate, arbitranly pulling out dnldren from therr vriginal Jasses and randomly assigning them to
differerit groups nught create a feeling among the Cildren that they dare being used for guined pgs. If
sa, the results of testing would hardly be generalizable béuause ot the reactive nature of the experi-
mental procedures.

Experimental design has ways of meeting diese difficulties in case random assignment 15 not
feasible. One 1» the methud of covanance analysis, which we find i many of the experiments
companng television teaching and face-to-face teaching. Intact groups are used, the 1.Q. vr some
pretest scutes are ubtained, and then the posttest results of the eapenimental and control groups are
compared after their differences i 1.Q. ur pretest scures have been taken into aceount. This method,
however, has its hinutations. Because of measurement ymperfection, we may not be able to take into
aceount the iutial ditferences between the two groups as fully ds we wish to. Besides. since we are
usitig ntact groups, there 15 always the problem of other hinds of group idisynerasies which are
relevant to the posttest resusts, but which are pot taken care of by the covanance analysis, Thus
problem of mtra-session tustury 1s of course generdl to all experniments, but 1t 1s particularly apt tu
cause truuble in educational research whiere there is often nu alternative except the use of intact
classes.

Then there 1s the problem of making the stimulus comparable in the two groups. Obviously , if
different teachers are used, as 1s uften the case, then we dun’t know whether we are companng the
twou methods of wstruction, or the two teachers. Even if the same teacher gives both the face-to-face
istruction and the telecast lew ture, we still cannot be sure that the cuntents of the instruction will be
exactly the same unless the face-to-face lecture 1s telecast tu the expenimental group at the same time.

And even the telecasting of a face-to-face lecture to the expennmental group dues not work as
well as it may sound, Imagine 4 group of children sitfing in a studiv wath all the hights and equipment
and wamnera activities The leanung situations oi the studio group and the TV group vbvivusly contan
many differences other than the method of mstruction, which s what we are iterested in, In fact, in
vne expeniment reported by Williams, Paul, and Ogilvie (1957), students receiving a lecture in an-
threpology in the stadiv did significantly less well not only than the group that saw the telecast
lecture, but alsu the group that vuly heard the same lecture over the radiu, apparently because of the
environmental distractions in the studio.

Therefure, test results frum the TV group and the face-to-face groups would, strictly speaking,
be cuomparable unly if the students are assigned randomly and n such a way as tu mimmnze the
reactivity of e expenimental arrangements, if the quahities and performance of the teachers are n
every way the same, if the countents uf the lectuzes are the same, and if the Icamm(g envirunments are
the same. Only then wan we be reasunably sure that we are cumpaning the effect of presenting a
lecture un television wath the effect of presenting the same lecture face-to-face,

These are big ifs. 1t should not' be surprnising that oaly a tiny portiun of all the compansuns of
mstiuctional television with conventional teading have been dune 1 a way appruximating this clean
’»
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expenimental design, | or wmstance, Stickell (1963) found, out of some 250 comparisons, only 10 that
. meet his rather ngd requirements for adequate experimental design. He discovered 23 studies that
were “partally mtef’iaretable.“ All the 10 that were “interpretable” snowed “no significant differ-
ence” 1n learning, at the commonly accepted level of significance, between televised teaching and
conventional teaching. ’ )

Here we are faced with the problem of how to treat the great majority of the less rigidly
designed expenments. Shall we simply term these experiments as “uninterpretable,” as Stickell did”
Or shall we use them for what they are, namely, rescarch findings that do not strictly meet the
requiremenits of methodological ngor but nevertheless may provide some infurmation on a pertinent

research problem?

We are inclined to take the second approach, for a number of reasons, First, even though most
of these studies methodologically are not up to rigid standards of clean experimentation, the shost-
cormungs are most likely the results of practical limitations and realistic conditions. In other words,
this 1s what a school can do under the circumstances. Secondly, even though each individual study is
“uniterpretable” because of certan unknown or unspelled out situations which wcie particular to
that study, 1t 1s quite unlikely that the, particular situations surrounding ali these studies would be
biased 1n the same directions. Here we have a situation involving hundreds of experiments independ-
ently conducted under a wade variety of conditions. This is analogous to sampling several hundred
individuals having a wide variety of backgrounds. Under the law of random operation, it will not be °
unreasonable to assume that in these several hundred experiments, the effects of the unknown
particular situations which mught have rendered each individual study “uninterpretable” would on the
whole cancel each other out. In this sense, we might be justified in looking at the general picture that
has emerged from these majonty of experiments, to see whether this general picture agrees with what
we already know from a few clean, rigid experiments, If we do find agreement, we will have an
additionai assurance about the comparative effectiveness of televised teaching and face-to-face teach-
ing.

When we look at the majonity of the less rigidly designed experiments, the general finding is the
same as that from the ngidly designed experiments, namely, no significant difference between leain-
ing from telewised teaching and learning from-conventional teaching. Let us give a few examples.

s

Schramm (1962) summed up 393 experimental comparisons on television vs. classroom teaching,
includinga considerable amourt of unpublished material. He reported that 255 of these comparisons
showed no significant differences, 83 were significantly in favor of televised teaching, and 55 signifi-
cantly in favor of conventional teaching.
Summanzng the results of a three-year national program in which 200,000 students from 800
public schuols took part, Pflieger and Kelly (1961) reported that whereas most comparisons showed
no significant differences, 119 were sigmficant in favor of TV-taught students, and 44 i, favor of
v conventionally taught students. ,

Kelley (1964) made more than three hundred matched achievement test comparisons between
televiston teaching and conventional teaclung dunng the period of 1956-1961. These test comparisons
were classified under four subject matter areas. English, mathematics, science, and social studies,
Results of lis compansons showed that students generally did well when television was used as a ¢
regular resource. In one out of every four comparisons, significantly higher achievement scores were
made by television groups.

.
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We have recently reviewed, up to 966, 207 pubhshed studies tn which television teaching has
been compared with conventional teaching. Of the 421 separate compansons made 1n these studies,
308 showed no sigmficant differences, 63 showed television mstruction to be supenor, and 50 found
coaventional instruction better. - !

Therefore, all these summaries show that in the great majonty of comparative studies, there is
no significant difference between learning from television and learming from conventional teaching,
and that where there 15 a sigimficant difference, 1t 1s a it more likely to be n favor of television than
of conventional instruction.

Bearing in nund the caution we riust take in wterpreting this information, what does 1t m?:an to
educaturs, to teachers, and to school Gdmimistiators? Here we have hundreds of compansons, usually
mnvolving on thc vne hand the best a system can put tug,cthcr n teachers, visual resources, and careful
preparatio., 24 presented un the television screen, and un the other hand, often urdmary classroom
practice, ordnary teachers, and vrdinary teaching aids. And yet the predominant finding 1s no
sigmficant difference. It can be argued, that of this 1s the case, why introduce instructional telewston?

But this 1s precisely the point Instructional television does make 1t possible to share teaching
more widely. It can share the best teaching as well as o-dinary teaching. It does muake 1t possible to
give teachers inore time to prepare, and make more resvurces for ieaching. If new ventures are to be
undertaken 1n education, 1if courses or materials not now available in existing classiooms can be
offered there by televisiun, or if television can be used to extend the benefits of education to children
or adults not presently served by existing schools  ther it would appear that television can be used
for such purposes with considerable confidence.

Furthérinore, the research seems to suggest that there are a number of cases in which televised
mstruction has brought abuut more learming than the existing level of classtoom teaching. The
number of these cases scems to be greater than chance. Now, if we can idenufy the qualities of
television teaching that make for maximum learning, perhaps schools can hope to use televised
instruction more effecuvely even in existing classrooms.

Fllld"y,\lt should be understood that many of tﬁc companisons of television with conventional
mstruction are of classes taught completely by television vs. classes taught completely by conven-
tional methods. As we shall see later in this buok, this is an unreai comparnson, because almost
nowhere in the world is television being used in Jdassrooms without being built into a learmng context
managed by the classruom teacher. Indeed, sonre of the mos: successful uses seem to depend on the
studio teacher and the Jassroom teacher working as a team, toward the same learming goals. There-
fore, the finding of *no sigmficant differences™ seems to mean that television can do aits partan ths
wmbination, and vne goal of future rescarch and practice 1sto find what combinations w:ll be more
efficient than either classroom teaching or television teaching alone.

2, BY AND LARGE, INSTRUCTIONAL TELEVISION CAN MORE EASILY BE USED EFFEC-
TIVELY FOR PRIMARY AND SECONOARY SCHOOL STUDENTS THAN FOR COLLEGE
STUDENTS.

4

We have seen that mstructional television can be as effective as conventional teaching, but dves
ths finding hold for all grades of students? Maght there be a difference between primary and second-
ary school students and college students?

Aruitoxt provided by Eic:




R

o
In the study by Schramm (1962) cited before, he found, a tendency from 393 comparisons

andicating that the lower the grades, the more likely television teaching wilt be superior to face-to-face

teaching where differences do occur. At the tlurd to sixth grade level, he found 50 comparisons in
favor of TV, 86 no differences, and 16 1n favor of face-to-face teaching. The same picture held’ for
seventh tu mnth gades. 18 mn favor of television, 28 no differences, and S in_favor of face-to-face
teacluing. For tenth to twelfth grades, the trend was reversed: 12 in favor of television, 57 no
difference, and 21 1n favor of face-to-face teachung. At the college level, the reverse trend became
even more pronounced. only 3 m favor of television, &4 no differences, and 13 in fave, of face-to-
face teaching. . g

In our review of the 207 studies nvolving 421 separate comparisons, we have come up with
essentially the same findings. Out of 202 comparisons made at the college level (Table 1), we found
28 (14%) 1n favor of conventional instruction, and 22 (11%) in favor of television instruction. Thie
gives conventional instruction a shght net advantage of 3%. Of the 64 0,0mpﬁrisons at the elemer.tary
school level, only 4 (6%) were 1n favor of conventional instruction, while 10 (16%) were in favor of
television nstruction. Sumularly, of the 122 comparisons made at the secondary school level, 16 (13%)
were 1 favor of face-to-face teaching, and 24 (20%) were in favor of telev.sed teaching. At the
elementary and secondary levels, television instruction has a net adva ge~9’f 10% and 7% respec-
tively.

v

Table 1

Results of 421 Comparisons between Instructional Television
and Conventional Teaching

No significant Television Conventional
differences more effective  more effective\
Elementary 80 10 4
" Secondary 82 24 16
College 152 22 28
Adults 24 7 2
; 308 63 50

Although a statistical test for the sigmficance of such differences would not be appropriate in
this case, these findings consistently indicate that television instruction is apt to be more effective in
teaching pnmary and secondary school students than college students.

% .

In the absence of more evidence, we can only speculate as to why this may be so. One possible

‘reason could be the lack of immediate feedback in televised teaching. We might assume that the

Q

higher the grade level, the more compiex the material taught, the more serious will be the lack of
ymmediate ‘eedback and discussion. The problem of feedback will be more fully discussed later,
-
Anothet pusable factor 1s the role of television in the environment in which the students are
brought up. We wrsght assume that the younger the children, the more intimately has television been
part ot their experience of growing, and the more readily they will be able to learn from this mcdiurq.

7
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A tlurd possibility v the different preferences for the media by different age groups. For
unstance, Ames {1958) got the iupiession after iy visits to mstructional television 1n ten big aities
that the TV teacher usually has a special prestige value for younger pupils, and thus may be able to
stumulate and motivate learmng. Perhaps the younger pupils are more hkely to prefer television
teaching while the older students are more likely to prefer face-to-face teaching.

Fnally, we must consider the attitude of the teacher. Any school adnumstrator knows that the
assroon teacher can have esther a facnhthtmg or a hinder:ng effect un learmng aids brought into the
classrovmn. Undoubtedly the secondary schoul and college teacher 15 apt to be more defensive about
shanng lus classroom with a telewised teacher from outside, and less willing to surrender his night to
conduct the lecture and demonstration parts of a course. The elementary schoul teacher 1s accus-
tomed tv a more flexible schedule, less accustomed to lectunng, and more likely to be grateful for
outside hclp with unfanuliar subject natter (ke fovelgn language or the new math) or with demon-
strations or visual aids which could hardly be produced n a single classroom. Therefore, if the
elementary “schoulteacher 1s more receptive than the secondary or the college teacher to televised
Instruction, we nught expect that the students too would be more receptive. We shall summanize
some of the studies of teachey attitudes toward television lateran this volume,

-}

3. SO FAR AS WE CA*) TELL FROM PRESENT EVIDENCE, TELEVISION CAN BE USED
EFFICIENTLY TO TEACH ANY SUBJECT MATTER WHERE ONE-WAY COMMUNICATION
WILL CONTRIBUTE TO LEARNING. _ . ‘

Perhaps even thuis statement 1s unduly restnctive. In a number of cases, instructional television
has ben built into a twou-way system, either by means of swift feedback through telephones or
" push-bi.ttons n the classroom, ur slow feedback through correspondence study as in Japan where the
combination ut television and correspundence study has proved to be a powerful learning tool.
' N\ .
Intuitively, 1t would secm that television would not commend atself for use in teaching where
‘most of the work onsists of student practie (for example, a course 1 public speaking or type-
wntmg) or where the esscntial part of the learming expeniénce grows out of discussion between
student and teacher or among students (fur exarnple, a semunar). But the basic speech course has been
taught fof'a number uf years by the Chicago Junior College entirely by television except for two ot
three meetings vn campus during the year, and tne telewisiun students have done un the average at
least as well as campus students taught conventtonally. In a number of instances, television has been
used as an essential part of a speech’course. Examples are Reid’s experiment (1960) at the University
of Missuun, Clevenger and Cobin (19.7) at the Umversity of llhioss, and Ivey and De Marco (1961)
in the Arkansas pubhe schuwls. In ea.h of these, the perfurmance of students taught in part by
television was as goud as, ur begter than, that of students taught cunventionally, and there was some

evndencc of more favorable’ attitudes devclopmg toward the course.
> 9

Typewnting? Pasewark (1957) compared the tea«.lung of a beginning course sn typewnting by
television and by conventional methods The television-taught studcnts learned to type sigmficantly
faster and somewhat more y:curdtcly

Dlscussnon" Beckes, Dunlap, and Geroer (1957) tried an expenment at the University of Towa

. n whu,h part of a «.Iass,dxs«.ussed n the studio wath the mstru@lur while the rest uf the class watched
o Théte were no differences in ‘final perf(’)rmance between the group thus taught in part by television,
and a group taught wnventxunaﬂ) alth‘ough the students who had to watch the discussion were less
favorable to the Louge. And of course television has been used i a number of cases to “feed”

. ) - .=
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discussion groups  the group has its own leader, but discussion takes off from a keynote talk or
demonstration delvered by television. This s the prniple of the Indian radio rural forum, which has
long agu proved its effectiveness, television is at least as effective as radio when used in that way, as
experiences 1n France and Japan have shown. ‘

Laboratory study, i waich a student works ndividually but requires frequent aceess to an
nstructor, nught seem tu be a kind of subject 1ll-adapted to television. But Seibert and Homig (1960)
and Diamond (1962) buth (unducted laburatory sections by television (in chenustry and anatomy,
respectively ). Diamond found no significant differences between groups taught conventiunally and by
television, and Seibert and tlomg found vnly one difference in six comparisons  this in favor of the
television group. Diamond found that television saved time by permutting an entire class tv see a
demopstration at the same time.

An amazing vanety of subject matter has been taught by television, in most cases with “no
significant differences” 'rom standard results or conventivnal teaching. The catalugue extends from
literavy traming (to which television has now contnibuted suceessfully in Italy, the Ivory Coast, Pery,
and the United States). driser education (taught effectively by television in Cincinnatt public schools,
to tahe an example), dentistry (where effective use has been made of television both in student
tratming and 1n extension courses  for example, Tannenbaum, 1956, and Grant, Blancheri, Lorencki,
and Merudl, 1963), “awmdance™ (in Portland, Maine, sixth-grade classes presented gwidance informa-
tion by television are reported to have done at least as well in information and adjustment scores as
classes to whom the information was given face-to-face  see Lemke, 1963). agnicultural extension
(summanzed by Crle, 1957), IBM customer engincenng traming (television raised trainee’s grades
over former years  sce Beatts, 1957), even to the task of vnenting preschool children to the ex-
perienices they would have in the first grade (Durost, 1961).

It at least three schuul systems, an entire curniculum is taught by television. These are Hagers-
town, Maryland . Amenuan Samod, and Chicago. In the first two of these, television is used to teach
the core of every course from first grade through twelfth, in Chicag, a two-year jumur collége
curriculum s offered by vpen-aircunt television.

in the 395 compansons summanzed by Schramm (1962) the results by subject areas were as
follows:

Number of Percentage in which TV groups did as well

Subject c_o_ryparisoE N as or better than control groups
Mathematic.s 74 86.5
Science 84 90.5
" Social stuiies 74 ‘ a3 2
Humanities 53 < 77.4
Languages 84 . 82.1
Health, safety 24 - 79.2
9

[
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From the 421 compansons we have made, the results by subject areas are as follows.

Number of Percentage in which TV groups did aswell

Subieg_t_ comparisons as or better than conventional groups
—_— . — - -

Mathematics 56 89.2

- . Science 100 , 86.0

"Social studies . 77 89.6.

Hurhanities E 45 95.5

Languages 77 88.3

Skills 26 96.1

Miscellaneous 40 75.0

-

*#  Whale the previous comparnisuns made by Schramm indicated that instructional television had,
on the average, somewhat less success with humanmitigs than, for nstance, with natural science, the
more recent comparisons we have made suggest st tie opposite. The overall impiession one gets
from the two summanes of comparisons seems to be. So far as we can tell from available research
evidence. there 15 no general area where television cannot be used efficiently to teach the students.

However, this does not mean that instruction can be turned over entirely to television 1n any of
these subjcut-maf?cr areas. As we shall have uccasion to point out later, almost nowhere 1n the world
15 television now oeing used serwusly tw carry the entire weight of teaching, it 1s always combined
with dassroom teachmg. or supervised learning groups, ur some other device to stimulate and direct

learming at the receving end. What the results do seem tu mean 1s that televisiun 1s not essentially

subject-bound. Tt can contribute 1n many areas. Where demonstrations are needed or where expert
teaching needs tu be shared wedely, it 1s strong. Where learming requires continuing mterchange
between student and teacher. 1t i not strung.But in almost any area of subject matter, if needed and
if used well, it can contribute.

Examples of research comparing TV instruction with no instruction:

Enders (1960) compared twu groups of sixth-grade children who had received a senes of science
prograins on television with 4 control group that did not watch the programs. Both television groups
scored significantly greater improvement than the control group.

Lottes (1961) randomly assigned 213 primary schoolteachers to two treatment groups. The
expenmentdl group viewed 1S half-hour programs on reading instruction. The control group was told
to wnte weekly repurts un reading instruction su that any Hawthorne effects could be assessed. The
TV group teachers showed a sigmificant mcrease 1 classroom perfurmance, while the control group
had no,improvement.

In an expenment conducted in ananterracial neighborhuod in New York City, Langdale (1962)
Jound dosed arcut television an effective medium for teaching English to Spanish-speaking people,
and Spamish to English-speaking people.
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Castle (1963) teported on a study in which a postgraduate medical program was presented on
open-aircust educational telewision. Pretest and posttest results were obtamed from 18 phystcians and
31 medical students who had viewed the program. The average per cent of correct answers rose from
70 i the pretest to &8 n the posttest for the physicians, and from 64 to 85 for the medical students.

Hennes and Saltzman (1965) presented to 570 gifted children in fifth and sixth grades three
senes of ennchment umts on astronomy. mathematics. and geography through television The work
was on a voluntary basss, aid there was no classroom follow-up. Tests showed that children who
viewed the ennchment lessons scored significantly lugher than a control group of 1,000 children

In England, Belson (1956) found that a television program on BBC produced an increase in
viewers” knowledge of French words and phrases and general information about France.

Ogawa (1960) let 140 Japanese fifth-grade clildren watch an educational televiston program
about the Tokyo-Yokohama industnal area. Comparison of pretest and posttest showed substantial
merease in the students’ knowledge.

In ltaly, Muia (1961) observed pupils attending courses of a telecast program, “Non e mai
troppo tardi” (11 1s never too late), over a penod of three years He found positive results achieved by
television in overconmng tiliteracy.

Bertran (1962) examued the use of closed-cireuit television for traming of teachers in France.
He found that the presentation of a course on television forces the teacher to be concise, to improve
his method, and brings out the essential pots of hus lesson.

©

Examples of research comparing TV instruction with conventional
instruction, where significant differences were found:

Pasewark (1957) conducted an expenment on teaching typewnting by television. Both the TV
group and face-to-face group receved 48 hour-long ty ping lessons from the same nstructor. At the
end ol the course, the televiston group students typed sigmficantly {aster than the face-to-face group
students.

Meacham (19639 compared students m a Jdothing constiuction class The television group did
signiteantly better on laboratory performance than the face-to-face group although in objective
mformation tests the two groups showed no difference.

Kanner. Runyon. and Desiderato (1954) reported on an expernmentyn W ich 400 army trainees
were taught basic military skills esther by television or.by conventional instrettion. In five of 17 tests

wven. the TV group scored significantly lugher. In the remaunn 17 tests no significant differences
.8 group B y g g

were found.

Herminghaus (1957) compared nith-grade students in a cumposition class. Thase students who
were taught face-to-face scored significantly hugher than the TV-taught students.

In an ¢xpenment by Gordon {1960), students 1 20 lawaian schools who had pronounciation
problems were taught remedial speech by either television or their own regular teachers The same
jury rated the students’ tape-recordings before and after the remedsal program. Students taught by

\ '
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television had an average gan score of 9 8, as compared with a shight average luss of 0.4 fur students
taught by their own teachers. .
. Gottschalk (1965) reported that college students learning German from closed-circunt television
did sigmificantly better i aural and reading comprchension than students taught by the conventional
method. However., the two groups had no differences on written finals.
)
Stake (1959) compared high school students taught elementary Spaush vocabulary by tele-
vision with face-to-face taught students The TV group had sigmficantly lower scores than the face-
to-face group.

Wetter and Gable (1958) reported that juniur lugh school students taught mathematis by
television scored sigmficantly higher than did face-to-face students.

Jacobs, Bollenbacher, and Kelffer (1961) tested the effectiveness of television in teachmng
mathematics to below-average jumur high students. No sigmficant differences were found between
the televison and conventional groups un the computation section of the test. In two of five
cumpdnsuns on problem solving and concepts, the TV-taught classes did sigmficantly better.

Johnson and Harty (1960) repurted that high schoul students taught geometry by face-tu-face
instruction did sigmficantly better than the TV-taught group.

Suchy and Baumann (19060) cunducted a three-year experiment in which high school students
were taught American lastory either by television ur by cunventional nstruction. In buth the first
and the secund year, the TV group scored significantly higher than the cunventional instruction

group.

In an expeniment cogducted by Fintu(1962) in Chile, hugh schuol students were taught history
of the Middle Ages and mudern times. On questions related to interpretation and description, the
TV-group students did significantly better than the twu groups taught without television,

Johnson (1960) repurted that students taught introductory geography by conventiunal instruc-
tion had significantly better achievement than students taught by television,

Abe (1960) compared two groups uf Japanese students randomly assigned either to a television
program or to a lecture by the same professor. The program was about elementary psycholugy
concerning the nund. The lecture group did significantly better than the TV group.

Boune (1954) repurted that Naval Acadenry nudshipmen recerving instruction on electrofises
from television scored significantly higher than did the face-to-face group.

Macuomber (1956) compared television mstruction and conventional instruction 0 a cullege
human biolugy course He found that the TVt .mght students scured significantly hugher than the

face-to-face students.

Woodward (1964) repurted that the acluevement of face-to-face students in biological saence
was sigmificantly supenor to that of TV-taught students.

12
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“II. What Have We‘ Leanln«ad About
" the Efficient Use of Instructional

Television in a School System?

Let us turn now to some of the very broad conclusions about the use of instructional television
which scem to emerge from the evidence. These derive most often from case studies and experience
reports, rather than from the type of expeniments which we have been reporting and to which we
shall return agan 1n the next chapter. Nevertheless, these are conclusions whick may be of great
practical iiaport for users. - '

4. TELEVISION IS MOST EFFECTIVE AS A TOOL FOR LEARNING WHEN USED IN A SUIT-
ABLE CONTEXT OF LEARNING ACTIVITIES AT THE RECEIVING END.

We remarked 1n the preceding section that hardly anywhere in the world is television being used
to carry the whole weight of wstruction. Almost invariably, where 1t 1s being used effectively, it is
built into a teaching-learning system. The teaching that can be done best by television is provided that
way . what can be done better by face-to-face teaching or group supervision is provided that way

Thus 1n Samoa and Hagerstown, where television provides the core of the entire ¢vrriculum,
television 1tself fills only ten to 30 minutes of the class period (iess in the early grades, more in the
higher ones). The rest of the time belongs to ihe classroom teacher, and gieat efforts are made to
coordnate the work of the studio teacher and the classroom teacher. In Chicago, where television
comes probably as close to carrying the entire weight of teaching as 1t does anywhere, the Chicago
Junior Coiiege found it necessary to set hours during which television students could consult instruc-
tors by telephone, to arrange for most classes a few meetings on campus during the term, and to
arrange to have papers wrtten and corrected as in campus teaching. (See case studies by Schramm,
Nelson, Odell, Vaizey, and Spaulding, 1967;Wade, 1967; McCombs, 1967).

In Italy, where Telescuola taught secondary education to pupils who were out of the reach of
secondary schools, and literacy to adults, learning groups were organized in both cases; and they
quahity of group supervisors was gradually upgraded from monitors to certificated teachers (Lyle,
Kahnert, Benton, and Bertola, 1907).

In Peru, where school dropouts and children unable to obtain places 1n schools were taught by
television, 1t was found that the effectiveness of these classes was greatly increased when children
could conx to a twohour class on Saturday momings at whic.. they were given face-to-face teaching
{Lyle, Germanacos, Kahnert, and Torfs, 1967).

In Japan, where an entire sccondary school curniculum 1s of fered by television and correspond-
ence study, the greater weight 1s carned by the correspondence work, and the television serves to
supplement, explain, and motivate the students, and to maintain schedules (Schramm, Amagi, Goto,
Hiratsuka, and Kumagai, 1967). !

The expenments mentioned 1n the previous section, in which apparently unlikely subjgects such
as speech, typewriting, chemustry laboratory, and driver education were taught successfully by tele-
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vision, used 1t i this same way  to carry part of the weight of the course, the responsibility being
divided between the studiv and the classroum in whatever seemed to be the most desirable combina-
tion. Obviously. then, une of the keys to efficient use of instructional televison would appear to be
the courdmation of studiv and classroom, and the jont planning and continuing commumication
between studiv and classroum teachers. In fact, after completing 23 mtensive case studies in 18
countries, & group of authors representing the International Institute for Educational Planming stated
this conclusion:
~ -

“In effect, then. by their very nature the new educational media enter into a kind of team

teaching. 1t s not precisely the kind of teaching usually called *team teaching’ m modern

schools, where the term usually refers to the division of specialized responsibilities for a

large group of pupils among a group of tcachers and assistants. But the principle is the

same. Each teacher has a special task which. supposedly, he can do best. In the case of the

media. a teacher at the pomnt of nput, a teacher at the point of reception, perhaps

anuther teacher speaking though textual or exercise matenals, combine their efforts, each

dong hus own part of the task of stimulating students’ learming activity. When the media

are used for adult education (let us take agriculture as a possible subject area) the teacher

at the transnutting end may be an extension specialist. the supervisor at the receiving end

may be a forum charrman or village-level worker, and the matenals may be prepared by a

group at the agnculture research station. But the division of responsibilities 1s the same.

Obviously such a division and combmation of responsibility requires a clear and common

set of learning objectives, the will to work together, careful planning, and adequate

training 1n the special skills required.” (Schramm, Coombs, Kahnert, and Lyle, 1967, p.

97). '

Tius appruach represents sometling of a shaft in emphasis in the study of instructional tele-
vision. Must of the experiments 1n the field, following along the hine of mstructional film experi-
ments, have been concerned with prugram content  what gues into televisien at the transmitting
end. What we are saymg in thys section, and what denves from such cases and expeniences as have
been mentwned, 1s that the amount of learming from television depends at least as much on what
happens at the receiving end. '

Nuw. uf course, most uf the experimenters who have worked with television and film content
have nat been cuntent tu fullow the uld hypudermic theory uf commumcation. They know that
attarmung a learmiug result frum television is not so simple as imecting facts and concepts into a passive
pupil. Learming 15 an active thing. Learners come to television with different goals and different
motivations, and buth the bruadeast and the classroom content must try to stimulate and direct the
learner’s own activity. .

There are experiments as well as case studies tu demonstrate thns. For example, when Culombia
offered new math by televisiun ty its teachers as part of their in-service traimng, a great deal of
learning touk plaw amung teachers who watched the programs mdividually. However, if teachers
watched i groups and then discussed the programs afterward, there was sigmficantly more learming,
and if a group had a chairman or supervisor to direct the discussion, there was still more learming.
(Comstock and Maccoby, 1966b).

It s only commun sense tu conclude that if part of the teaching 15 to be done in the classroom,
thien the kind of teachmg that gues on 1n the classruom will have something to do with the total
amount of learning. But there has been less research than one mught expect on the interface of
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television wath classtoom actvities. What are the most effective ways of combining these two ele-
ments of & course?

.
~

In filn research there are studies of the usefulness of a teacher mtroducing the film and then
conducting reviews or discussions afterward. In general, these actwities can be conducted in such a
way as to increase the amount of learning from the film. For example, a carefully designed experi-
ment n Austraha (Commonwealth Office of Education, 1950) found that mtroducing the film,
showing the film, class discussion immediately thereafter, and repeating the film 24 hours later, was
the most effective of six ways to use the film as a part of class work. The Michael-Maccoby experi-
ment (1953) found that stopping a film at intervals for overt or covert review resulted in significantly
more learning than merely seeng the film through. A study on the effectiveness of teaching the use of
the siide rule with the aid of a film found that guided practice after seeing the film resulted in
significantly more learning than unguided practice (Kimble and Wulff, 1953). A study on the use of a
film to teach Air Force tramnees about maps (Levine, 1953) found that active review of the subject
matter after the film would considerably increase leéarning.

// .

Most of the research on this topic has dealt with film, but there is little doubt that most of the
conclusions can be transferred to television. In the case of television itself, there are experiments (for
example, Gropper and Lumsdaine, 1961b) to indicate that learning can be incieased by building the
opportumty for active responses into the televised program itself. The Hagerstown experience
(Hagerstown, 1959) has shown that when the televised teaching was so designed that pupils would
respond to the studio teacher, then this discussion would, after the televsion part of the class, be
projected or transferred to discussion with the classroom teacher and the other pupils. From numer-’
ous case studies and experience reports (for example, see Schramm, Coombs, Kahnert, and Lyle,
1967) has come ewdence that the attitude of the classroom teacher toward the televised part of the
class has been transferred to the pupils and been reflected in the ef ‘ectiveness of the use made of the
television. And finally, one of the more elaborate studies of context of instructional television,
Denver's experiment with foreign language teaching in the elementary schools, found that different
“packages™ of classroom activities built around the television made significant differences in the total
amount of learning. Thus, n the first.year of language study, teacher-directed classroom practice
(using any one of several dnll styles) plus electronic aids (tape recorder or discs) was highly effective.
In the second year, progiammed instruction plus teacher-directed practice plus some other activity 1o
provide vaniety, was a highly effective combination. But the general conclusion of the experimenters
was that *‘a well-traned and motwated classroom teacher 1s the most effective single learning aid.”
When the television part of the course was held constant, “*both the interest and the experience of the
classroom teacher nfluenced learning.” (Hayman and Johnson, 1963a; also Schramm and Ober-
holtzer, 1964). ‘

5. TELEVISION 1S. MORE LIKELY TO BE AN EFFICIENT PART OF AN EDUCATIONAL
SYSTEM WHEN IT IS APPLIED TO AN EDUCATIONAL PROBLEM OF SUFFICIENT MAGNI-
TUDE TO CALL FORTH BROAD SUPPORT

JIt may well be the size, rather than the nature of the educational problem television is used to
solve, which relates most closely toits efficiency.

it 1s now clear that television «zn be used to help with a great vanety of the problems that
educational systems and educational ministries have. For example, the series of case studies to which
we have previously referred found mnstructional television being used in the following areas®

»
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Adﬁlt education and
Upgrading Teaching Extending Literacy and fundamental  community
instruction teachers the school education development

Colombia Algeria Chicago Italy Colombia
Hagerstown Colombia Italy lvory Coast 1taly
Niger Hagerstown Japan Peru . Peru
Nigeria ltaly Peru Samoa
Samoa Nigeria

MPAT! Samoa

In each of these groups there was sufficient evidence of success tc indicate that television, if used
well, can effectively contribute to any of them. (See Schramm, Coombs, Kahnert, and Lyle, 1967,
pp. 1792).

What 1s television contnibuting to the solution of these problems? Essentially, it is sharing and
distributing teaching. It 1s serving as a pipe through which superior teaching, elaborate demonstra-
tions, and otherwise scarce subject matter can be distributed more widely than would otherwise be
possible. There 1s no magic about 1t except the relative efficiency with which it can deliver teaching-
learning experiences over wide areas, as we shall see later, this distributive efficiency is one of the
qualities that distinguishes instructional television from instructional films.

Let us iook at a few examples:

LS

Niger has only about 10 per cent of 1ts children of school age in classes. It 1s anxious to bring as
many as 300,000 additional children 1nto scheul, and to build up 1ts secondary education. But in the
entire country there are only 6€ teachers who have themselves had secondary education, and httle
chance of getting any more in the next decade or so because the other needs of a new country for the
few secondary school graduates have higher prionty than the schools. In this situation, there 1s every
reason to think of sharing the best teachers as widely as possible. And this 1s what Niger has set out to
do. using some of 1ts best teachers to give the core of mstruction on television, using less-well-trained
ones to supervise the classroom learming activities built around the television, and to extend the
televised teaching one grade per year.

Amencan Samoa 1s trying tc jump from a traditional rote-learning type of educational system
into modern education  not n the hundred years or more 1t would vidinanly take, but ifi a decade
or two. Almost ifs entire native teacher corps has come up through the traditional system and could
not itself make such a dramatic change. Ther¢fore, Samoa has consolidated 1ts one-room schools,
nstalled a six-channel television system, and brought in expert studio teachers to give the core of the
curriculum. At the same time 1t 15 helping the Samoan teachers with in-service traming and teaching
matenals tu provide an adeguate classroom context for the television and to improve upon their own
preparation until they can handle a different level of teaching.

Culombia 1s tryfng to do much the same task, although limited to a few key courses, and using
atwve teachers both for studio and classroom. Approximately 400,000 Colombian studeats are now
&;eing taught in part by television. .

Ivory Cuast._' building new industry, needed 700 new supervisors 1n a hurry. These men had to
be able to read and wnite, and du simple anthmetic. The industries provided television receivers and
roums where the pruspective supervisors could take fundamental education courses. The best of the
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country’s few fundamental education teachers were put on television. The courses moved forward
urgently, and now the last of the new crop of supervisors are entering upon their responsibilities.

About half of /raly’s 8,000 communes have no secondary schools. This is especially serious in
remote areas which are too tsulated to permit chaldren to attend schools in neighboring communes
To serve such areas, the Centro di Telescuola began in 1958 to bioadcast a full curriculum for the
first three years of secondary school, to learning groups organized in these remote area$ and presided
over by monitors or teachers who share the responsibility with the teachers in the studio. - -

Hagerstown was neither the best nor the worst among United States school systems when it
went mto television 1 1956. It wanted to be able to offer science throughout <iementary as well as
secondary school, foreign language beginming early in the elementary grades; art and music expertly
taught in all schools, some advanced work in mathematics and science in high school. Many of its
clementary teachers were not prepared to offer up-to-date courses in science or to teach foreign
languages, and it was very short of well-qualified ar{ and music teachers, as well as others. To hire
teachers for these places would have been a very large addition to the budget, even if they could have
been hired. Furthermore, 1t was necessary to build new schools, and the question arose whether some
space and money could be saved by designing the buildings around large areas for television viewing
plus small rooms for group teaching and discussion. When the opportunity came to go into television,
and share 1its best teaching more widely, Hagerstown jumped, and has since been amply satisfied with

the results. )
: L]

Algerla lost 80 per cent of the foreign teachers who had predominated in'its teacher corps when
it became an independent nation. Nevertheless it went ahead bravely with a plan for universal
education. It recruited 10,000 native morlitorsf and then seized upon every way it could find to

. provide 1n-service traimng for them. Among other things, 1t used television where it coulii,_if; com-
bination with programmed instruction, correspondence study, and study groups.

It 1s 1n cases like these — all-out attacks on large and challenging educational problems — that
television seems to be making 1ts greatest impact on education, and, most observers would say, having
its greatest success. .

By contrast, 1t 1s much harder to find evidence of impact and success where television is being
used in a small way, tentatvely, and for supplement rather than direct teaching. This is not to say
that television cannot be used effectively for curncular supplement; only that it is harder to find
satisfying evidence of impact when it is 5o used.

Admuttedly these conclusions are nut based upon a great deal of expenmental research evi-
dence, rather, they denve from case studies and comparative observations, buttressed by such hard
tesearch as can be found.* But assuming that they represent acceptable propusitions within the
present state of evidence, what is their sigmficance?

For one thing, 1t has become clear that effective use of instructional telewision in a school
system requires broad support —,adminystrative, financial, and teacher. It 1s much easier to get the
needed support if the objective is demanding and urgent.

*Among the cases cited, a considerable amount of hard rescarch exists for Colomnbia and Hagerstown, smaller
amounts for Niger, Samoa, and Algeria.
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This 15 nowhere more obvious than n the case of administrative support. If instructional
television 1s to play any large part n a school system 1t needs strong support from the top. When
representatives of Niger and American Samwa were companing their experiences at the Pans confer-
ence on television, n March of 1967, 1t became apparent to both of them that the principal reason
Samoa had gone ahead faster was the firm support of Governor H. Rex Lee for the project. In
contrast, Colombia’s first tnial at instructional television failed when the only high-ranking govern-
ment supporter of the project went out of office 1n a change of government. The countries where
instructional television 1s having 1ts hardest tunes are, for the most part, those in which the govern-
ment has lost 1ts interest i the educational side of television, or where responsibility for it 1s diided
among ministries and none of them feels obligated to defend and advance it.

On the other hand, where television 1s being used for a generally recognized need, as in most
examples just given, top administration has no difficulty supporting 1t and calling for natiortal or
system-wide support for 1t just as one mght call for support in time of war. In Samoa, Niger, Algeria,
and others we have named, television 1s at war aganst educational needs of great magnitude and
importance. It is easy to decide to get behindit.

Major needs, major campaigns, strangely enough make 1t easier to get teacher support also.
Instructional television has seldom 1if ever come mto use without some resistance from teachers. This
is because 1t 1s basically threatening. Supplementary use of television at the volition of the classroom
teacher, 1s less threateming than direct teaching by television. It has behind it the precedent of the use
of films, which can be brought into the classroom, 1f availaole, when the teacher wishes, and used or
not according to -preference. But direct teaching by television requires a teacher to share her class-
room with a new and attractive teacher on the picture tube. It requires her to make her schedule and
pace conform .o that decided upon for the entire system. [t requires her to learn a n2w role - to give
up some of the “teling” and spend more time on the discussion, practice, guidance that must
necessanly take place in the classroom rather than on *he television channel. Some teachers feel this is
a degrading role, particularly 1n upper secondary and higher education, where teachers are proud of
their subject-matter expertise, 1t 1s likely to be thought degrading. If the objective is obviously
important, if the use of television 1s large envugh that anyone can see 1t 1s being taken seriously, then
1t 15 easter for a classroom teacher to put aside his objections, make his schedule fit, learn the new
role, in effect, he 1s enhsting in the war aganst an cducational enemy that must be defeated. If the
objective 15 not urgent, 1f the fiew medium 1s being used tentatively, then it 1s much easier for a
classroom teacher to drag heels or decline to cooperate. !

-

Fmally, a worthy target and a large program make 1t easter to justify the financiat backing
television needs. A small program 1s likely to show high unit costs, and 1f 1t also shows few results
then there 1s very little feason to keep on voting the budget. Television 1s a mass medium, to be used
efficiently, 1t must be used in a large way. The basic expenses cannot be cut beyond a certain
munimum. Quality cannot be achieved without a certain minimum investment. Thesefore, the strategy
of efficient television use 15 to direct the tool toward large goals and many users, and thus justify both
costs per user and total costs against the objective.

In other words, there 1s a certain size below which instructional television 1s hardly feasible, and
a certain critical mass which 1t must reach before we can expect 1t to be truly effective. This may help
to explamn why many of the most exciting uses of the medium are likely to be seen in developing
countries, rather than countries like our own where the most probable users are the school systems’
that least need nstructional television  the wealthy suburban districts - and where the pattern of
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use 15 most hikely to be either tentative and suspiciously received direct teaching by television, or
supplementary usc in the pattern borrowed from films.

*Under any careful scrutiny.” says the [|EP volume previously quoted,

“the new educational meda are most hikely to commend themselves for use m a context
of change. They are not hkely to save money or have a great deal of impact if they are
merely added on to do a ittle better what 15 ahieady being done. Not that errichment and
supplementary uses are not justfiable. films and 1elevision, for example. have often ¢
proved useful 1n supplementing and deepening direct teaching, as on a lower level of cost
and. complexity the use of cut-out pictures and home-made learning aids has often made
exciting differences in classrooms that have not been accustomed to any teaching aids
(the UNRWA schools are examgizs). But the broadcast media, especially, are most likely
to be used at their full power and efficiency when a sysiem is trying to solve stubborn,
basic problems or to bring about some fundamental ctange. That is to say, they are likely
to be most attractive economically, and most useful cducationally, when they are
employed, for example, to help extend educational opportunities to those who lack
them, to upgrade the level of instruction significantly, to improve and update large
numbers of teachers, to mntroduce new subjects or a new curriculum - in other words, to
do something distinctly and.significantly new. This is why the new media are especially
attractive to developing countnies, even though the scarcity of economic and technologi-
cal resources and of traned persons make it more difficult to introduce them there. But
even a more developed school systém will dc =2!! to follow the stritegy of concentrating
the potential of 1ts new media on the most urgent “change point’ in the system - that is,
the places where educators agree that ch\:mgs: and improvement are strongly needed but
most difficult to achieve by ordinary means. Herein lies the basic difference between an
‘ennichment’ approach and more strategic and advantageous uses of the new educational
! media.” (Schramm, Coombs, Kahnert, and Lyle, 1967, p. 98)

6. TELEVISION IS MORE LIKELY TO BE AN EFFICIENT TOOL OF LEARNING Is ITIS
PLAMNED AND ORGANIZED EFFICIENTLY.

¢ “«€ .

This seems vbwvious, and yet 1t sums up ‘a high proportion of the conclusions from the case
studies and observer reports. 1t should be explaned that there are in the terature two gencral kinds
of observer repuits, as disunguished from controlled expeniments and surveys One of these is project
re}orts. The available hterature now contains a;’)proxlmat'cly one hundred of these, which are pre-
pared by the project staff and are, of course, not critical of what has been done. The other type
includes case studies, the majority of which aie included n the TIEP volumes we have been citing, and
reports from outside observers, many of whom Sinag expert knowledge to bear on the project but
whose rﬂeports are more likely to be n the files of sponsors, foundations, or government agencies than
in the hterature. In this section we shall try not to go beyond what 1s said in published reports

These reports have a igh incidence of conclusions like these:

a. School systems typreally “muddle mto™ television without adequate planning. The lead time
needed for setting up an mstructional television system is alinost always underestimated Typically
the controlling event 1s getting the hardware financed. delivered. and operating, the software follows
along that schedule. Very often the patterns of use are controlled by the available hardware. rather

than the reverse. :
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b Inadequate attention 1s given to methods and content of television teachung, Typically there
is not time for a review of curniculum and method, when a school ts hurrying to get televiston into
use. But this is an unequalled opportumty to review what 1s to be taught, against the goals and
objectives of the system, and to review and recast the methods of teaching thas have grown up over
the years Television will probably provide more time for preparing a course than teachers have ever
had befc... and to a certain extent will require new feaclung methods anyway. Therefore, 1t seems -
like the ideal time to take a fresh look at the teaching.

¢ Too little attention is given to mastenng the skills of effective teaching by television. A
classroom teacher, without previous experience in using tclevision, needs to learn a great deal about
the medium, needs to observe himself as a televiston teacher and to make maximum use of feedback
from pupils and other teachers, and to do a great deal of preparation <n a< to make lus broadcast
more than a talking face He needs to gather visuals, to arrange demonstrattons, interviews, other
variety-producing devices Omne of the |ﬁtercsting things done 1n Amencan Samoa to help teachers
learn the skills of television is to record beforehand all programs for broadcast so that a studio teacher
can, whenever he wishes, go toa classroom and observe his own performance ard the class reaction
to it Most systems arrange for comments to come back from classroom teachers, But the most
important time of preparation comes before the class actually goes on the air, and this 1s what 1s most
often neglected.

3

d Too little time and money are allotted to training for the mstructional use of television. It
has often been noted that the personnel of instructional broadcasting consssts largely of educators
who do not fully understand television, ard broadcasters wh > do not fully understand education. The
product most needed i the combined broadcaster-educator. The studio teachers nced to combine
these understandings. The officials in charge of admunistering the policy, deciding the content, organ-
izing the system, need to combine them. Yet these combinations are in short supply, and school
systems seldom are able to take the time - before television (o give any of ther key personnel an
opportunity 16 master them.

"

,  Perhaps the greatest lack 1s traning for the classroom teacher in the new role he must assume
with the coming of¥eleviston. In some developing countres, as the cases have shown, this 1s a very
difficult problem, because many classroom teachers must learn to do a kind of teaching they have
never done befure In economucally advanced countries, the teachers alieady have the skills, but must
learn  and accept  a new approach. In any case, the efficient preparation of classtoom teachers for
the use of television usually includes some workshoup tramning beforehand, a flow of muatenals to guide
classroom practice related to the telerision, and continuing contact with the central curniculum office
and in-service help and advice throughout at least the first years of the televiston expenenee. The

. more successful projects scem to budget a healthy amount for continuing two-wzy contact between

the classroom teacher and the studio center. .

¢ In many systems there 1s too little attention to techmcal adequacy, espec.dlly to set mainte-
nance This is less often true in industrially developed countries than elsewhere, although even in
some of the most advanced countnies school systems have tried to get along without adequafe
technical help or supplies In developing regions, however, the lack of technical preparation 1s often a
fatal flaw Television 1n such regions vares all the way from Amernican Simoa, which has one of the
finest televison installations in the world, to a country - we shall not mention the name — where
neither the studio nor the schoul can tell from one hour to the next whether the power will be on tn
any@iven area, and where there has been so hittle attention tv repairs and maintenapce that at any
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given time as many as two-thirds of the receving sets may be inoperative. Mantenance of receivers s
.a serious problem in almost every developing area.

.

- . Systems are typically under-used. In this respect, it would be useful for a prospcctlvc user of
- mstructional television to exanune Chapter 4 of the Schramnm, Coombs, Kahnert, and Lyle volumc

. that mo.. systems have unused technical capacity . and that both users and programs could be addea

mind, however, that whereas 1t 1s all nght to start with a pilot project, sull television is economically
more efficient when used as a mass mediug. '

g. ‘tnere 1s too httle effort to measure the resuits. for a rescarch man, this is very hard to
understand. A great deal of money 1s being commutted, nsks are beng run with resistant and hostile
attitudes, policy decisions will have to be made at frequert intervalsto determine whctilcr the project
goes.on, and 1f so 0 what form. It would seem, therefore, that rehiable information on what television
1s accomphshing would be one of the priority needs of the system. From the standpoint of a
schovlman, 1t 1s 3 hittle easier to understand. Research costs meney. It 1s often slow in coming up with
sesults, cloaked in esoteric jargon, and far too qualified 1n 1ts conclusions. Ty picallv, school ad:minis-
trators and schuvl buards have been nore hkely. to trust observation and educator opininn, This isa
great pity, because already we have lost the opportumty to collect sohd information that could guide
future use of the medium. What 1 needed 1s a rapprochement between educators and researchers.
There are systematic way§ to gather information’ on the results of televised instruction that are nui
expensive, and, if 1t 15 planned from the beginning, often research can be built into a school’s use of
television with very little requirement.ot additional fuads. It1s not necessary, 1n many cases, to have
an outside contract and an outside research organization. Neither is 1t necessary to base policy on
opinions which may or may not be informed or biascd.

These, as we have sad. dare conclusions of the analytical studies and the expert observers. They

- are not sv easy to support as are many of the conclusions of more quantitative research, although

' they are easy to document, and to do so one need go no farther than the collection of 23 case studies
now perhaps tou often mentiuned. Let us now turn back to the findings of experimental research.

[N
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previously cited. This reviews the cost analyses of @ number of new media systems, ugd cong)l.d“s .

at very low umit osts. This 15, of course, a function of planmng. The principle needs to be borne i in .
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III. What Have-We Learned About

- the Treatment, Situation,

‘ and Pupil Variables?

.- N .

From what we know on the basis of hundreds of studies, it scems that the question facmg
educators today concerning mstructional television is not whether a teachE} can teach efﬁcnently on
television. There can no longer be any doubt about this. The question, Egller is how, to make the
most effective Ule of television as an instrument of teaching. In the preceding chaptef we have seen
some case studies in which attempts are made to build television mto the overall teaching context, as
part of team teaching. Now we are going to look at a number of controlled expenments in which the
various aspects of instructional television are examyned one at a time. Not all the results of these
experiments are conclusive, but together they provide enough information to suggest how television
can bé most effectively utilized in the classroom. \ . -

4

The experiments we are going to discuss fall into several categones. For one, there are expen-
ments which deal primarily with the physical and techmical aspects of nstructional television, fos
instance, magnification of the visuals, the‘gze of. the screen, the use of color vs. black-and-white, the
angle of the camera, and the use of irrelevant cues.

Then there are those expeniments which nvestigate certain pedagogical yartations that are made
feasible through the use of television. For instance, the use of humor and ammation, the Tepeated
showing of the same lecture, variations in the program lei.gth, differences 1n the sequence of material,
dramatic vs. expository presentation, and the use of inserted questions.

"A third category has to do with the environment under which tt{e viewing takes place. For
instance, the viewing angle, the viewing distance, the noise condition, the Mize of the class, viewing at
home vs. in.school, the homegeneity or heterogenelty of the viewing group, ;@crmlsswe vs. required

viewing, and motivated viewing. . |
AN

Theﬁsthere is the problem of student-teacher vunitact. In what way would the lack of immediate
feedback limit the effectiveness of teaching and effectiveness of learning? Would the absence of
contact with the television instructor reduce the amount of emotional support the student feels he 1s
getting” How would this lack of emotional support affect the student’s incentive for learning?

Finally, we have those experiments that deal with variations 1n the students’ responses. What
should the students do when they are viewing the televised lecture? Should they take notes? Should
they respond overtly, covertly, or not at all” Is there an optimal combination of respunses the
students can make in order to achieve the best results of learnmg?

Sometimes, on the basis of research firdings, we are able to offer some tcz::t:?We conclusions.
Often the results of different experiments are not quite consistent with each others4nd all we can do
is to offer certain propositions that appear to take into account the seemingly contradictory findings
by different researchers In some cases, our empincal knowledge 1s so fragmentaiy and mcomplete
that we can only pumt out the areas where further research will be needed to clanfy certain essential
points.

. e .
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A. Physical variations

1. THERE IS NO EVIDENCE TO SUGGEST THAT EITHER VISUAL MAGNIFICATION OR
LARGE-SIZE SCREEN WILL IMPROVE LEARN!NG FROM TELEVISION IN GENERAL.

On intminve ground. one advantage which television mught seem to have over, face-to-face
mstruction 1s its ability to magnify certarn key mmages about the objects to be learned, so that
the students can see them more ciearly. For mstance, Brown (1958) has argued that close-up work
is among the advantages of televised instruction. And the use of closed-circuit television in medical
schouls for the observation of surgery 15 now a common practice. But such research as we have
evidence does not seem to bear out these common sense expectations.

Diamond (1962) used television as a magnifying device for laboratory demonstration in a
human anatomy course, and compared it with face-to-face laboratory. Although the low-ability
students in the TV group did significantly better than the low-abiity students 1n the face-to-face
group on one test, there were no significant overall differences between the two treatments. v

In another expeniment, Carpenter and Greenhull (1958) compared 4 group of vollzge students in
an education class who recewed face-to-face lectures and magmfied visuals on television, with another
group which recerved regular mstructional television. There were also no sigificant differences
between the two groups. It may be puinted out that in this case the effects of magmfication were
confounded by face-to-face teaching. :

Aylward (1960), using college studer:ts in a public speech class as subjects, found that the size
of image made no difference to learning from television.
.

A problem related tu visual magmfication 1s the size of the sereen. Will large-screen television

bring about better results of learmng than regular size telewision?
- ' - .

From the few expe.iments available, all conducted by Pennsylvania Stat: Umiversity, it appears
that the size of the screen m‘_g\cs ittle difference. In one of the experiment:, (Greenhill, Rich, and
Carpenter, 1962), students mn a4 zovlogy course and an awcounting course wer2 randomly assigned to
cither Erdophor large screen or regular 244nch recewvers. Analysis of covanance found no significant
differences between the two treatments for either the zoolugy course or the ac ;ounting course

As part of the same expenment, 180 students in the zoology course were divided into two
groups, ute fur large screen, the other for 24-inch receivers. After six weeks. he two groups changed
places. At the end of 12 weeks, the students were asked to indicate their przference A majonty of

them, 77 per cent, chose the large screen, and only 23 per cent preferred the 24-nch recevers. -

However, preference was ndelated to achievement i the course.

In another expenment (Reede and Reede, 1963), students enrolled in ¢lementary economics at
Pennsylvania were assigned to either Eaduphor large screen or 24-inch recewers No significant differ-
enices were found 1n the overall achievement scores of the two groups. However, on the problem-
solving portion of the tests, the large-screen group did -igmficantly less well.

The general finding from all thes. expenments appears to be Neithe* magnification nor large
screen has any special contnibution to learmng in general. However, une -ype of learning may conceiv-
ably be mded by magmfication. This 1s the learning of a skill trat requutes the mampulation of a

vy
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particularly small object. It would seem that if the intricate components of the object can be
magnified on film or television, the pupil will be able to recogmze and mampulate them more easily.

Although we have no direct research evidence to support this hypothesis, the findings by Le
Master (1962) on the learning of wood-working seem to suggest that this may very well be the case.
High schocl boys were taught woodworking by the same mnstructors with or wathout the use of filmed
demonstrations. On the basis of test results, the author suggested that the filmed demonstrations
helped the pupils to use mampulation skills more effectively. We mught assume that ths 1s because the
films showed the woodwork task more clearly tc the pupils.

/

This assumptioﬁ is further supported by the experience of medical schools which have used
television to let a large number of students observe what previously could be seen by only a few
students in the surgical ampitheatre.

8. THERE IS INSUFFICIENT EVIDENCE TO SUGGEST THAT COLOR WILL IMPROVE LEARN:
"ING FROM FILM OR TELEVISIGN.

Another possible way to improve the effectiveness of televised teaching 1s the use of color.
Perhaps the black-and-white images on the TV screen do not provide as vivid an impression as the real
life objects because of the lack of coldr.

In one of the earlier experiments, Vander ﬁeer (1954) presented films on science lessons to
high school students either 1n color or 1n black and white. Learning was measured by both verbal tests
consisting of multiple-choice 1tems, and nonverbal tests such as identification on maps, identification
of sulphur types in glass vials, and identification of slide pictures of snakes.

On the immediate verbal posttests, no significant differences appeared between those students’
who saw the color versions and those who saw the black-and-white versions, although tne latter
tended to score somewhat higher. For two of the three nonverbal immediate posttests, the
black-and-white group means were significantly higher than the color group means, For the delayed
posttests given six weeks later, three out of five comparisons of verbal test scores were sigmficantly 1n
favor of the color group. No significant differences were found on the delayed nonverbal tests
between the two versions.

In a follow-up experiment, half of the students saw two films in color and two films in black
and white, while the other half saw the same films 1n opposite versions. No difference 1n learmung was
found between the color films and black-and-white films either by, verbal ot nonverbal immediate
posttests. No delayed posttests were given,

Vender Meer found that the students preferred color films to black-and-white films, but there

was no correlation between preference and learning.
a

In a subsequent experiment by Fullerton (1956), the comparative effects of color filmg and
black-and-white films on retention were further tested. Four films, on hibrary organization, her'é'dity
and environment, choice of occupation, and earning power, were shown to high school students
either in color or 1n black and white, Analysis of covanance indicated that students in the black-and-
white groups scored significantly higher on both the immediate posttests and delayed posttests given
six weeks later.
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More recently, Kanner and Rosenstein (1960) put the effects of color to a more rigorous test A
total of 368 army trasuces were matched in pairs and randomly assigned either to color or black-and-
white television presentation. The tramees were tested over each of the 11 lessons. Some of the
questions were designed particularly to assess the influence of color on learning. Of the 11 compari-
sons, 10 yielded no sigmificant differences, the remaining one favoring coldr presentation. The two
groups had about the same numbe: uf correct answers on color and noncolor test items. The low-
ability tranees tended to learn more from color, while the high-ability trainees tended to learn more
frorn black and white.

In a later experiment by the same authors (Rosenstein and Kanner, 1961), military and civilian
per.onnel at a guided mussile schuel were matched and randomly assigned to either color or black-
and-white treatment. Both groups watched the same 15 lessons on guidance and repair of Nike
mussiles, and took tests immediately after each lesson. This time, no significant differences were
found for any of the 15 lessons. Nor were there any definite trends to suggest whether the low-ability
individuals will learn more from one reatment, or the high-ability individuals will learn more from
the other.

An expeniment conducted among high school students in Toronto had similar results. Link
(1961) divided ninth-grade students into three groups: One saw four films in color, one saw the same
films in black-and-white via closed-circuit television, and the third group saw both. The group that
saw both versions learned significantly more than the other two groups, but there were no significant
differences between the one that saw the color films and the one that saw the black-and-white
versions.

From these experimental results, 1t seems that the use of color in film or television does not
sigmificantly 1mprove learning. Even though Vander Meer found some evidence suggesting that color
presentation may contribute to retention, his )fn ngs were not entirely clear, and failed to be
rephcated. In fact, the results by Fullerton suggest the contrary. If we look at the results from the
more carefully controlled experiments by, lé:ner and Rosenstein, we cain see no particular advantage
of using color presentation, at least froni the learning viewpoint.

o

v

Whether color televiston will make for more favorable attitudes seems to be a different story.
The findings by Vander Mgér on the students’ preference would suggest that color may very well
bring about more favorable attitudes toward nstructional television.
s

< .

However, while saving that color does not seem to improve learning in general, we must not
uverlook tl}e possibihity that i certain particular learning tasks, color may play an essential part For
nstance, certain substarices, like blood, have no definite shape and can only be identified by color. A
black-and-white presentation would therefore be greatly handicapped. Or, sometimes color will be
necessary to.make a particular object stand out 1n order to be recognized. In these situations, a color
presentation will be necessary. Otherwise, the cost factor would favor the black-and-white version.

9. WHERE LEARNING OF PERCEPTUAL-MOTOR SKILLS IS REQUIRED, A SUBJECTIVE
ANGLE PRESENTATION ON TELEVISION WILL TEND TO BE MORE EFFECTIVE THAN
AN OBJECTIVE ANGLE PRESENTATION.

One problemn m the learning of manual skills 1s the angle from which the student views the
demonstration of the skill. For mnstance, 1n teaching the tying of a knof, should the camera present
the knot-tying from the angle the perfu. «r humself sees 1t, or from the angle the observer sees 1t?

The two are exactly opposite. A few experiments have looked into this problem.

Q
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Roshal (1949) designed an expeniment 1n which he compared the two different camera angles.
Navy recruits were taught tv tie three different knots by different versions of the same film. The
results showed that the subjective angle, that 1s, the one presenting the knot from the performer’s
eye-view, was superior to the objective angle as seen by the observer.

In an earlier eaperiment, Gibsou (1947) compared the effectiveness of a film, an llustrated
lecture, and an 1llustrated manual 1 teaching pusition firing to aviation trainees. While the three
conditions were not stnctly comparable, Gibson suggested that the superionty of the film was due to
the fact that the training situation was viewed from the same angle as i actual combat.

However, a more recent expenment by Grant and Mernll (1963) had somewhat different
results Two groups of registered nurses watched the same nursing team leader conduct a nursing care
conference on telev1s§6n. The two presentations were identical except for the camera ‘angles. The
subjective angle portrays the task of the team leader from the viewing angle of the leader herself. The
objective angle portrays the leader's task from the viewing angle of the student nurse seated opposite
her. Test results showed the ubjective angle was more effective 1n bringing about recogmtion learning.

It seems that where the learning involves only perceptual-motor skills, the subjective angle 1s apt
to be more effective, as Roshal and Gibson have found. If the subject matter 1s more complex than
perceptual-motor skills, as Grant and Mernll suggest to be the case tn the conduct of the nursing care
conference, then the advantage of the sub,ective angle appears lost. However, 1t 1s not quite clear why
the objective angle should yield better learning in this particular case. We need further research, to
clarify this point. - ' .

10. THERE IS NO CLEAR EVIDENCE ON THE KIND OF VARIATIONS IN PRODUCTION
TECHNIQUES THAT SIGNIFICANTLY CONTRIBUTE TO LEARNING FROM INSTRUC-
TIONAL TELEVISION. HOWEVER, STUDENTS WILL LEARN BETTER WHEN THE VISUALS
ARE PRESENTEO IN A CONTINUOUS ORDER AND CAREFULLY PLANNED BOTH BY
THE TELEVISION TEAM AND THE STUDIO TEACHER.

Because television can make use of vanous film techniques, the question can be raised as to
whether some of these techniques might make for more efficient learning.

Ellery (1959) designed an experiment to answer this question. He prepared different pairs of
§-nunute television films, each pair being sdentical except for une production technmque. In one pair,
he compared 4 techn.que called dollying, that is, continuously moving up the camera from a loag shot
to a cluse-up, with a technique called.cutting, that 1s, cutting up the two different shots. In another
pair, he compared € version having ny production error, with a version having production errors.
Another companisun concerned the l;a\'ékgruund uf the scenes. a hmbo set, where no attempt was
inude to create any actual setting, vs. a nonhmbo set, where a normal, actual settirg was used. Finally,
key hghting, where the hight was focused directly on the subject, was compared with flat highting,
where diffused light was used. The subject matter taught was speech. The televised lectures were
watchied by high schoul students. In nune of the companzons were there any sigmficant differences
found, either in immediate posttests, or in delayed posttests.

Cubin and Mclatyre (1961) found that students - at the college level - preferred simple
production techniques, rather than a variety of shots.




An earlier expemnent by Mialaret and Mehes (1954), using French school children as subjects,
compared three verswns of the same film varying only 1n the complexity of film techniques. The film
was about the story of a httle girl waking up n the night, going up to the attic to dance, and finally
put to bed by her mother. It was found that when many film techniques were used, the children
found it almost impossible to locate the elements of the stage set.

The only expenment that found sigmficant differences was the one by Sc/hwarzwalder (1960).
This study compared three different techmques of presenting fifth-grade science lessons on television.

; One was visual continuity, where camera shots were arranged in a planned order, vs an unplanned
random order. Another was visual remnforcement, where superimposed materials were used, vs. no .
super-imposed matenals (the teacher being seen most of the time). A third concerned the manipula-
tion of wvisuals, either by the studio teacher 1n a way similar to regular classroom use, or in a way
carefully planned by the telewsion team and the studio teacher. The same teacher taught all the
lessons.

Test rest Its showed that students did sigmficantly better when they viewed the lessons that
demonstrated planned visual continuity, contaired visual reinforcement, and had been the result of a
team approach to make effective use of the television medium.

The results from these expersments would tndicate that by and large, the many'ﬁlm tcchniques:
do not significantly contnbute to learning. Most of them either add nothing to the amount of
learming, or, 1n case the students are small children, may even cause considerable confusion. It is
hardly surpnising that the students will learn less well when the visuals are arranged in an unplanned
random order. The use of supenmposed materials resulted in more learning probably because of the
greater amount of materals transmutted through the technique. What is noteworthy is the finding
that the students learn more when the visual mampulation 1s carefully planned by both the television

/Ieam and the studio teacher. This suggests the importance of coordmation. .
11. ATTENTION-GAINING CUES THAT ARE IRRELEVANT TO THE SUBJECT MATTER WILL
MOST PROBABLY HAVE A NEGATIVE EFFECT CN LEARNING FROM INSTRUCTIONAL =~

TELEVISION. .

N
~o

Sometimes, films and particularly commercials use attention-gamng cues which are quite
irrelevant to the subject matter. Would the use of such cues aid or distract from learning from

instructional television?

Neu (1951) tested this possibil.ty by comparing the straight-forward version of an nstructional
film, one that was unadomed with any of the attenuon-gaining devices, with four modified versions.
The film was about measuring instruments used in machine shops for mthtary trainees. One modified
version had relevant wvisual devices, such as extreme close-ups, finger pointing, ang novel camera
angles. The second version had irrelevant eye-catching cues such as a pretty girl. The third had
relevant sound devices, like the noise heard in a machine shop. The fourth version had irrelevant
sound devices, such as train whistles, pisto! shots, and bursts of music.

Test results showed that the straghtforward, unadomed version was the most etficient as an
mstrument of learning. The version with irrelevant sound effects was the least effective.

Harns and others (1962), expenmenting with both film and television, also found results
indicating that instructional presentation would be more effective by screening out irrelevant mater-

1al,
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It seems that for instructional purposes, little will be gained by the use of attention-catching
cues even 1if they are relevant to the subject matter being taught. The use of irrelevant cues would
most probably distract from learning.

B. Pedagogical variations

12. THERE IS NO CONSISTENT EVIDENCE TO SUGGEST THAT EITHER HUMOR OR ANIMA-
TION SIGNIFICANTLY CONTRIBUTES TO LEARNING FROM INSTRUCTIONAL TELE-
-VISION:

“Many cffective speakers can tell from their experience that a hittle humor, introduced at the
right moment, will help regain the lost attention. Does humor help too 1n 1nstructional television?

Mclntyre (1954) attempted to answer this question. He designed an experiment in which a film
with a humorous treatment was used to teach the proper use of cold weather uniforms to military
trainces. A stupid character was shown to be making all kinds of mistakes, while an off-stage voice
commented on and corrected them. Two modified versions of the same film were prepared. In one,
the humorous portions were replaced with blank space, while a commentator supplied the informa-
tion concerned. In the other version, printed titles and subheadings were used in place of the comic
segments. The titled version was more effective than both the humorous version and the blank-space
veision, but no significant differences in learning resulted from the latter two.

In another experiment, Lumsdaine and Gladstone (1958) used humor 1n a film stnp that taught
phonetic alphabets to army trainees. The onginal version had humorous comments and cartoons.
These were omutted in the modified version, where each letter was printed on a neutral background
and pronounced by the narrator. The plamn version yielded more learning than the humorous one,
especially for low-ability trainees.

Similar to humor is the use of ammation. In an expenment conducted by Lumsdaine, Sulzer,
and Kopstein (1951), air force trainees viewed a film about the micrometer either in 2n ammated
version or 1n a nonammated version. There were other variations, such as the effects of pretesting,
number of examples of micrometer reading, and viewing of follow-up supplementary films. Regard-
less of these variations, the group that saw the animated film learned significantly more than the group
that saw the nonanimated film. This was true for tramnees of both above-average and below-average
intelligence, although those in the lower and nuddle intelligence range seemed to have learned most
from the ammated film. ’

& H

The effects of animation were also tested by Vestal (1952). Two versions of a film on elec-
tricity, one using animatiof, the other using direct photography, were shown to high school students.
No significant overall differences in learning were found between the animated and the direct group.
However, students in the upper quarter of ability learned significantly more from the direct photogra-
phy version than from the animated version.

In a subsequent experiment reported by Fordham University (1953), naval trainces were shown
either a direct, narrated £ilm or an animated sound film. In thistcase, the direct narration was found
superior to the animated sound presentation. When animation was combined with direct narration,
the film was not as effective as direct narration only.

Perhaps the following tentative conclusion might be offered concerning humor and animation.
It could be that in face-to-face teaching, an experienced lecturer will know when to use a little humor
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to wake up the audience and refocus their attention on the lecture. The television lecturer does not
appear to have this advantage. Besides, humor could be quite distracting when used extensively, as in
the few expenments we have cited, and therefore could even decrease rather than increase learning

As to animation, it is obviously very difficult to generalize from the few experiments where the
findings do not agree with each other. However, it scems that the effects of animation, if any, are not
at all extensive. Perhaps it is only when the students are bored by an uninteresting lesson, something
as dull as the reading of a micrometer, that ammation will help break the monotony and improve
learning. When animation does have any effects, it seems students of lower intelligence are more
likely to benefit from it than students of higher intelligence.

N

13. SUBTITLES TEND TO IMPROVE LEARNING FROM INSTRUCTIONAL TELEVISION,
PARTICULARLY WHEN THE ORIGINAL PROGRAM IS NOT WELL ORGANIZED.

We have already seen, in the experiment by Mclntyre, that a film with printed subtitles resulted
in more learning than the one without subtitles. However, findings from other experiments do not all
agree with Mclntyre’s results.

One such experiment was conducted by Miller and Levine (1952). Various versions of a training
film on Ohm's Law were shown to military trainees. One variation had to do with subtitles, the three
versions being: no subtitles, major subtitles, and complete subtitles. No significant differences were
found in leaming among the three versions.

Thi< experiment was later replicated by Miller, Levine, and Stemberg (1954). Although the
major purpose of the replication was to test the effect of review, again no significant differences were
found between the version with subtitles and the one without subtitles.

Not knowing the exact conditions under which the experiment by Mclntyre and those by Miller
and his associates took place, it is rather difficult to say why the results of these experiments do not
agree with each other. However, another experiment, by Northrop (1952), may throw some light on
the possible contribution of subtitles to leaming from film and television. :

Northrop showed three training films, chemical warfare, fire control, and survival, to naval
recruits. Each film had three versions: the original one with no subtitles, a version with subtitles and
an outline of the main points, and a version with subtitles, a main point outline, and subpoint
outlines.

For the chemical warfare film, the one with titles and subpoint outlines was more effective than |
| . the one with titlesand main point outly,  which in turn proved more effective than the original one |
- without any subtitles. For the film on survival, the trend was in the same direction, although the o
differences did not reach a statistically significant level. For the fire control film, the differences were |
also not significant, but the original film without any titles yielded slightly better learning than the
other two.
| ~
| Northrop suggested that the film on chemical warfare was not inherently well organized, and
therefore the use of titles and outlines would improve learning. If a film is highly organized, or simple
in its structure, as Northrop thought to be the case of the fire control film, then the use of titles and
outlines might interfere with the film itself and produce some negative effect on learning. Following
Northrop, we would suggest that the different findings by Mclntyre and Miller, ef al, could be due to
the possibility that one of the films was not so well organized while the other was.

°
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Northrop further reported that most of the improved learning from the titled films came from
recruits in the lower half of the intellige~ce grouping. ’

14. THERE IS INSUFFICIENT EVIDENCE TO SUGGEST THAT DRAMATIC PRESENTATION
WILL RESULT IN MORE LEARNING THAN WILL EXPOSITORY PRESENTATION IN
INSTRUCTIONAL TELEVISION.

When television or film 1s used for classroom instruction, one complaint sometimes heard from
the students, particularly the younger ones, is that the presentation is dull. Could we make the
presentation less boring by the use of dramatic rather than expository narration? Then perhaps we
might be able to improve the amount of learning.

One of the few experiments that tested this possibility was conducted by Blain (1956). He
showed a film on Monarch butterﬂith to both fifth-grade and eighth-grade children. Half of the
children viewed the expository narration version, the other half, the dramatic narration version. For
the fifth graders, no significant differences in learning were found between the two versions. On the
whole, eighth-grade pupils learned more, and retained more than the fifth-grade children, as one
might expect. Among the eighth graders themselves, the expository narration yielded sigmficantly
more learning than the dramatic narration.

Subsequent experiments, however, had varying results. Lumsdaine and Gladstone (1958) com-
pared the expository version of a film, “Seasons,” with a live-action dramatic dialogue version. The
dramatic version retained all the verbal and pictorsal contents of the expository version, except that
three actors, a boy, a girl, and their father, played it out in a dialogue forn.

Each version was known to randomly divided halves of fifth-grade and runth-grade students.
The fifth graders iiked the dramatic version better, buth the ninth graders rated 1t lower than they did
the expository version. Thus, dramatization seeins to appeal to small children only. When the test
scores were compared, only shght differences were found between the two versions, but 1n rather
unexpected directions. For the fifth grade, the expository group did shightly better. For the minth
grade, the dramatic group scored slightly higher.

* In a more recent experiment, Kazem (1961) compared four groups of hugh school students. One
saw two expository films on science. One saw two dramatic versions of the same film of each
category. The other group did not see any fitms. Test results showed that all the three film groups
scorcd significantly higher than the no-film control group, but there were nv significant differences
among any of three experimental groups.

Although these experiments had varying results, it may be noted that the only significant
difference was in favor of expository narration for the eigth-grade suhjects of Blain. Two earlier
experiments conducted among mulitary trainees yielded similar results, although 1n these cases drama-
tization was not experimentally controlled. In one experiment, Rock, Duva, and Murray (1951a)
divided 360 naval recruits mto three groups: hve TV, kinescope, and face-to-face nstruction. They
found direct narration by the TV nstructor to be an effective means of teaching. When the content
of the progiam was further analyzed, they found that television nstruction tended to be superior to
face-to-face teaching when the TV nstructor talked directly to the students without dramatization.
A combination of dramatic action and narration was found neffective. In another experiment by
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the same authors (Rouk, Duva, and Murray, 1951b), 1t was found that army reservists taught by
direct narration seemed to learn and retain more than those taught by dramatization.

From these expenments, 1t seems that the use of dramatization does not have any clear
advantage over ihe simple, straightforward eapository presentation. Small children may like the
diaratie presentation better, but they seein tolearn less well from t, perhaps because the dramatiza-
tion distracts their attention trom the punts to be tested. For older students, the findings are not
quite so lear because the findings teported by Lumsdaine do not agree with the others But one thing
appears ubvious. We do not havg enough evidence about the merits of dramatization to say that it
will necessanly accomphsh more than an expository presentation of equal quality. It hardly needs
say ing that the relatrve quality of these two types of performance are not easy to measure apart for
their effects on attitude and learming. and that the tests of learning are generally of simple and basic
points and usually do not try to %’md what kinds of nformation  beyond these basic learning

objectives might be denved uniquely from,the two forms of presentation.
i\’b

-

15. INSERTING QUESTIONS IN A TELEVISION PROGRAM DOES NOT SEEM TO IMPROVFE.
LEARNING, BUT GIVING THE STUDENTS A REST PAUSE OOES.

Another pedagogieal device that may help focus the student’s attention is to insert questions
mnto the televised mstruction. It can be argued that when faced with speaific questions. the students
probably will not only pay cuser attention but atso will know what specific points they should learn.
But will they? Several experiments sought an answer to this question.

May and Lumsdame (1958) compared the oniginal version of a film on “The Heart and Circula-
tion of the Bloud * with three modified versions. One had questions inserted before the presentation
of the relevant mformation. such as “Do you know that .. . 7" Another version asked questions after
the mformation had been presented. The film was then stopped and the students answered the
questions on prepared sheets, The tinrd modified version had both. The films were shown to tenth-
and eleventh-grade students,

When pretest scores were compared with posttest scores, the onginal version produced a gain of
8.2 per cent in correct answers. For the three modified versions, the gain scores were 10 5 per cent
for the one with preceding questions, 12.2 percent for the one with questions and ansyers, and 14.0
per cent for the one that had both, Because the latter two versions also involved practice, the only
companson should be between the oniginal and the one with preceding questions if we want to assess
the etfects of mserted questions on learmng. In this case. the difference was only 2.3 per cent.

Later. Kantor (1960) desygned an expenment in which the practice factor was elinunated. He
had three versions of a film on sunfish, shown to seventh-grade pupils. The ongmat version hd no
mserted questions. In one modified veision, the questions were inserted before, in the other version
after, the content was presented. No sigmficant fifferences were found among the three versions for
either immediate or delayed posttests.

Vuke (1963) prepared two versions of a short film on a science experiment for seventh-grade
students. One version had 18 questions, the nther none. No significant differences were found
between the twu versions for either immediaie or delayed posttests. When the scares were further
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analyzed by ability level, still no differences were found between the two versions, although 1n each
group the hugher ability students learned significantly more than the lower ability students.

/ From these expenimental fmdings. 1t seems that a gain m learming from questions inserted in the
nstructional film or television 1s not proven. Although May and Lumsdaine reported some small gain,
the twou subsequent expeniments designed to test the effects of nserted questions both found no
differences. .

In fact, the results of serveral other experiments have cast considerable doubt as to whether the
small gain found by May and Lumsdaine nught not be due to the fact that the msertion of questions
gave the students a little rest break. / .

McGuire (1961) tested this possibility by comparing blank rest pauses with pauses filled with
statements like “'try hard to memonze and get a good score.” He used nine shdes about an automo-
bile fuel pump. The ongnal version had no pauses. One version had a pause after the third and the
sixth shde. In the uther version, these pauses wete filled with the motivating statements. Half of the
students viewed the shdes at a fast pace, that 1s, one every two seconds, the other half, at a slow pace,
that 15, one every four seconds. Altbough for the fast pace the statement version had the best results
and the no-pduse group did the leagt well, for the slow pace nu differences were found between the
pause and the statement version. Bagh, however, were better than no pause.

That pauses dunng an instréctional television program would yield better learming seems clear
from another expeniment, by Pockrass (1961). He had college students matched for subject interest
and academic record, and randomly divided them 1n.o four groups, to view two half-hour telewision

. programs. One group watched the programs continuously . For the remaiming three groups, one had a
one-minute rest break in between, another received unrelated verbal announcements diing the
one-minute break, the third heard a vne-munute musical selection at the halfway point The three

 8roups that had the vne-nunute break all did significantly better than the one that saw the programs

\contmuousI). The differences were largely attnbutable to higher scores un post-break content ques-
tions. Students in the no-break group tended to consider the programs too lung and showed luss of
interest.

rd

If we can generahze anything from these expeniments, it seems that the effects of inserted
questiens for improving learning from snstructional television are very limited, 1f any. We are not
quite sure whether the hLittle improvement 1n learming results from the motivating or attention-
focusing effects of the inserted questions, or frum the rest pause provided durning the interval when
the film 1s stopped and the question appears on the screen. On the other hand, 1t seems quite clear
that rest pauses will improve learning, particularly when the program is relatively long.

16. WHETHER A TELEVISION PROGRAM IS USED TO BEGIN OR TO END A DAILY LESSON
BY THE CLASSROOM TEACHER MAKES NO DIFFERENCE IN LEARNING.

As we have mentioned ¢ lier, practically nowhere 1n the world 1s television meant to be used as
the only teaching instrumenu in the lassroom. Normally 1t 1s employed as part of a lesson. One of the
questions that emerges 1s. Would the telewision instruction be better used as the imtial segment of the
lesson, or as the final segment? .

A number of expeniments, all using the same sample of fifth-grade children 1n Massachusetts,
tested this poss:iality. The designs of these experiments were all the same. 72 classes randomly
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assigned to 24 expenmental conditions involving training of the Wacher, use of study gwides by the
teacher, class assignments vs. indawidual projects for the students, and *elevision as the imtial or, the
final segment of the daily iesson. All groups received the same 30 iessons on natural science. The
experiments differed only in the dependent variables, that is, the main effects. -

In the expennment by Kraft (1961), the questiun 1s. Do all these vanations, including the one
concerning the imtial or final segment, make any difference to the amount of information and sciznce
vocabulary learned?

° . .

On the vocabulary tests, no significant differences were found between any of these expen-
mental conditions or combinations. For the science information tests, those classes that received
television mstruction as the final segment of their daily lesson did better when they had class
assigniments, while those classes that recerved televiston nstruction as the mit.al segment did better
when they had individual project assignments. But no sngx‘nﬁcant differences were found between the
initial and final segment groups in general. .

& s

In the second experiment, by Sheehan (1961), the main effects examined are interest in
science and attitudes toward science and scientists. Again, the findings indicated that 1t would make
no difference whether the television instruction comes as the imtial or final seg..ent of the lesson.

In the expeniment by Dietmeser (1962), still using the same children and the same design, the
purpose was to see whether these vanations would make any difference to the students’ ability in
scientific reasoning. Nu sigmficant differences in science reasoning scores were found for any of the
experimental conditions.

The last expennment (Aminan, 1963) had to do wath retention. The same children v.erg tested,
half of them four months after they received the 30 television lectures, the other half eight months
afterwards. Learning as measured by :nformation or vocabulary tests in earlier studies was retained
and increased four and eight months later. But there were no sigmficant differences between those
groups that used television to begn, and those that used 1t to end their daily lessons.

These expenments, being part of an overall design, 1llustrate rather concluspvely that it makes
no difference whether we use telewision to begin or to end a daily lesson as far as learming and ntesest
in the subject matter are concerned. |

4 - -

17. REPEATED SHOWINGS OF A TELEVISION PROGRAM WIL.L RESULT IN MORE LEARN-
ING, UP TO A POINT. BUT TEACHER-DIRECTED FOLLOW-UP, WHERE AVAILABLE, IS
MORE EFFECTIVE THAN A SECOND SHOWING OF THE SAME PROGRAM

Once a film or telev:snon program 1s produced, it can be shown over and over again wnthout
much additional cost. This would make 1t pussible for the students to view the same program twice,
ee times. or more, until they have learned the material sufficiently well.

Several questions need to be answered however. Would a reshowing of the same program
actually improve learning, and 1f so, how much? Would the students be able to keep up the rate of
improvement 1f they view the same program more than twice, say three times or more” Or would
thicie be a dimumsiang return after a certain point? A fairly large number of experiments have tested
the effects of repeated showing of the same program, but here we shall report on only a few.

:
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In the expeniment by May and Lumsdaine (1958) mentioned earher, where the major purpose
was td test the effects of inserted questions, 1t was found that showing the oniginal film twice was
ablc)b ‘bring about a gam of 12 per cent, as compared with a gamn of 8.2 per vent from a single

showing. If we tahe the onginal gain as a basis, . second showing increased the vnginal gam nearly by
half. | ‘ :

Smular findings are reported by others. For mnstance, Dnscoll (n.d.), workmg with retarded
children, found that those who saw an nstructional film twice learned sigmficantly more than those
who saw 1t only once. Hirsch (195 3) compared several methods of teaching naval recruits by film, and
found the most effective une mvolved showing the film 4 second time. A repeat showing not only
decreased forgetting but also made new learming possible.’Ketcham and Heath (1963) compared
college students who saw a film about Wilhlam Wordsworth only once with those who saw 1t three
times. He found the latter learned significantly more.

.

Many more studies can be cited where the same_general finding holds, namely, a repeat showing
of the same program wall improve learming. The question that remains 1s one of cost. That s, does the
additional learninggvarrant the extra amount of time required for repeated viewings”

v

Furst, 1t must be quite obvious that repeated showing will have a dimimishung return after a
certamn pomnt. For nstance, Ash and Jaspen (1953b) showed a film on the assembly of anti-aircraft
gun breech-block to naval wits either at a sfow pace pr at a rapid pace. They found that for the
slow pace, a significant gan m Teamsng was obtamned only after the second showing. The third
showing had httle effect. With the fdst-pdmlm three showings were necessary for a sigmificant
ncrease 1 learmng, wch‘ﬂfZQ the second showing had unlyQ;h htly better results. Assuming most
1nstructional progras proceed at a pace approximating the one Ash and Jaspen called “stow,” there
15 probably no pomt in showtnga film or television program more thhn\tyvicc.

AN

But even with a second showng, the cost problem still 1s unresolved. For nstance, n the
expenment by May and Lumsdane (I‘)SB), a 50 per centincrease i learmng was achieved at the cost
of 100 per cent increase n time. Siularly, Jaspen {1950) found that naval secruits who saw two
demonstrations of a breech-block assembly had a4 median assembly test time of 150 seconds, while
those who saw four dumunstrations were able to acjueve a median assembly test time of 102 seconds.
Again, a 50 per cent merease m learming efficiency was obtained at the cost of twice as much the time
spent. This question of learning improvement vs. tume spent, then, depends on whether the increased
learning 45 judged to be worthwhile. Here we merely want to pomt out the relativeness of the effects
of repeated showing. '

. o

The practical question 1s perhaps not whether repeated shuwing s worth the cost of
additional tume. 1t 1s rather. If improved learnimg iy desired, is there any better way to achieve it? If
not, then a repeated showing would be the only alternative left under the circumstances.

a -
-

This question 15 answered uy, part by experinents conducted durg an extensive mstructional
television project 1n Denver. The project invulved 6,000 pupils n 192 Denver schools. The subject
matter taught by television was Spanish. We shall have occasion to refer to the Denver project later 1n
this report. Here we shall only cite the findings concerning repeated showing.

> il »

In the first expenment (Hayman and Johnson, 1963a), ali pupils were divided into three
groups. All recewved the television instruction. One group saw the programs only once, each lasting 15
minutes, one received a repeat showing in the evenung, the third groyp had a 15-minute teacher-
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directed follow-up mstead of a second showing. After one semester, test results showed that the
teacher-directed follow-up gmu?&prcd sigmficantly higher than the repeat-showing groug vhich }n’
turn scored significantly higher than the non-repetition group. (g oo '/

~

. In the '?gi.‘dnd semester, the non-repetiion group was given both a second showing and teacher-
directed follow-up. For the other two gioups,-the.treatments were the same as in the first semester.
Both the teacher-directed follow-up and the teacher-directed follow-up plus second showing resulted
i significantly morg Jearming than second showing only, but no sgnificant differences were found

v

between the former two. - . /\

This part of the expenment was replicated in the following year by comparing teacher-directed
follow-up with teacher-directed follow-up plus evening reshowing. This time, the group that had the
evening repeat showing scored sigmficantly higher in oral tests. .

The authors also reported that exact rep‘ention' by-a §9cond showing was more effective for
classes having nadequately trained teachers taan for classes Nhaving-adequately trained teachers.

These expeniments show several things: If teachcr—djréeted lfoll{w-up is available, the time
would be better utihzed by giving the students a follow-up by theirown teacher, rather than a second
showing of the teievision program. If teacher-directed follow-up is pot feasible, then a second showing
would be the only. thing we can do if we want to imprGve earning, This would be the situation n
countries where well-trained teachers are 1n short %y. In this case, a fepeat showing is capable of
making up for some of the inadequacies of the geacher. v - ‘

18. IF SAVING TIME IS IMPORTANT, ‘A TELEVISION PRO@B[_\W CAN PROBABLY BE
SHORTENED AND STILL AC}IfVE THE MINIMUM REQUIREMENT OF TEACHING.
y .

We have seen that a sg:cpn’d showing of a film or television program can result in more learning
at the cost of doubling the fime. This would be worthwhile if we are concemed'morc,wm\impro\ving
learning than with S/ag'n{time. Sometimes the reverse is true. For instance, in military training, time

can be an important element. Can we save some time by reducing the length of a television progtam
and still achieve the mininum amount of learning required? ’

[

This possibility was tested by Kanner, Mindak, and Katz ( 1958). First they developed a 38-hour
army traming program taught both by conventional instruction and by television. From this
version they developed a shortened, 16-hour television program. Comparisons were made among
the three methods. They found that learning and retention from the 38-hour conventional or tele-
vision st .ction were Superior;to those achieved from the shortened, 16-hour television ins;ruction.
What 1s noteworthy 1s the finding that no significant differences were feund in the number of trainees
faling to complete the course, whether they received 38 or 16 hours of instruction. Using course
completion as the critenon, the authors concluded that the shortened television program fesulted in

important savings in training time and costs. ,

7" N
19. THERE IS NO CLEAR EVIDENCE TO SUGGEST WHETHER EYE-CONTAC? N TELE-
.VISION INSTRUCTION WILL AFFECT THE AMOUNT OF LEARNING. ]

In teaching a class, the mstructor can either took at the students or not look at the students.
This 1s referred to as eye-contact. !t 1s generally assumed that the attention of the students will be
closer 1f Jic teacher looks at them most of the time. In television teachmg, looking at the students

-
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medys lookmg at the camera lens. Would it make any dnf[crcncc whether or not the television
instrictor keeps hus eyes on the camera most of the time?

An e'xperiment by Westley and Mobius (1960) mvestigated this problem. They randomly
assigned 51 paid female college students 'to three groups. Three television lectures on computer
applications were prepared, each one under three eye-contact conditions. In the high eye-contact
condition, the speaker looked at the camera lens 90 per cent of the tume. This was reduced to 40-60
per cent for medium eye-contact, and 10 per cent for low eye-contact. Each group saw three different
lectures having different levels of eye-contact on three consecutive nights.

While the students were viewing the program, pictures were secretly taken of them at one-
minute 1ntervals to provide a group attention score. After the picture was takei, a bell rang and the
students indicated their interest at that pont on a seven-pont scale. The students also took an

. information test after the program. .
Analysis of the data showed no significant differences either n attention, 1ﬁterest, or learming
that couid be attributable to eye-contact manipulation.

3

However, 1t is difficult to generalize from one expeniment. At least two conditions could
concewably render the learning environment in this expenment not comparable to what one would
usually find in a classroom. First, the college girls who served as subjects were paid. Their motwvation
would probably be different from that of the ordinary students in a classroom, and we do not know
to what extent the monetary reward would affect their level of attention, which 1s the main vanable
under experimentation. Secondly, 1t may be recalled that a bell rang once every httle while and the
students were reguired to mark their interest on a seven-point scale. Again we do not know to what
extent this procedure nught distract the subjects’ attention and confound the experimental results.

The effects of eye-contact on students’ attention and learnung were also exarmined by Connolly
(1962), although some other uncontrolled factors seemed to have entered this expenment. Connolly
used college freshmen who had failed the English placement exarmunation as his subjects. They were
“randomly dvided into two expenmental groups and vne control group. The two experimental groups
attended a television lecture vnue 4 week as part of the course requirement. In addition, both had
work sessions with graduate students in English. In one expenmental group, the students received
eye-contact from the television teacher. lu the uther experimental group, the students did not receive
eye-contact. Control-group students had no television lectures.

Test results showed the two experimental groups both to be supenior to the controi group, but
no significant differences were found between the two expenimental groups either n attention or
learning. The same results were obtained when the expeniment was repeated wath the same students
but with new content. -

Two factors would seem to limt the generalizability of Connolly's findings. Fust, the fact that
the subjects had failed the English placement test might have sufficiently motivated them to pay
attention to the television lectures whether or not the teacher gave them eye-contact. Secondly, since
the students also had work sessions with graduate students in English, we do not know to what extent
these work sessions might have confounded or reduced the difference in learming that may result from
\‘eye-contac'..

One thing s 1n common about these two expenments, namely, the subjects were both college
students, whn were probably accustomed to focusing their attention on a lecturer when they were
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expected to. If su, the effects uf no eye-contact would not have been pronounced. The results might
be different of we had lower-grade primary school pupils.

In short, until further research findings are available, we shall not be able to say whether
eye-contact 1n television nstruction would significantly affect the amount of learning.

20. PROBLEM-SOLVING INSTRUCTION ON TELEVISION IS MORE EFFECTIVE THAN
LECTURING WHERE THE MATERIALS TAUGHT INVOLVE THE SOLVING OF A PROB-
LEM. :

The conventional way of presenting a lecture 1s by presenting relevant information about
certain subject matter. Must teaching 1s done in this manner Sometimes, the subject matter is of a
nature of “what shall we do m case . .. 7" This would make it possible for the instructor to pose a
problem, offer a number of possible tentative solutions, and then present evidence to support one of
the proposed solutions, This 1s generaily referred to as the probiem-solving method. We shall report
on two studies that compared the problem-solving method with the conventional method in television
teaching.

In one expeniment, by Dietmeier, Sheehan, and Decker (1963), two series of 20 half-hour
television programs on natural science were shown to two groups of fifth-grade children. One series
used the usual, nformation-giving method, one used the problenr-solving method. For each group, six
classes had teachers traned 1 the use of nformational matenals, six classes had teachers trained in
the use of preblem-solving materials, and six classes had teachers with no special traiming.

Tests of science reasoning, science nformation, and science concept, given both immediately
after the senes and four months later, found no significant differences for any of the experimental
treatments. -

In a separate expenment, Kaplan (1963) prepared two series of eight half-hour television
lessons on health education, one using the conventional information-giving method, the other using
problenrsolving method. The programs were shown to two groups of randomly divided college fresh-
men.

. Unlike Dietmeier, et al, Kaplan used both a multiple-choice information test and a sub,ective
probienrsolving test. No significant differences were fuund between the two groups on the multiple-
choice test. But on the problenrsolving test, the group that received the problem-solving lessons did
significantly better. 3

It seems that tne falure of Dietmeier, et al, to find sigmificant differences between the two
methods could be due to the use of test instruments that were not particularly sutted to reflect the -
merts of problem-solving instruction. The findings by Kaplan would suggest that the problem-solving
wnstruction would be more effective than the conventional information-giving mstruction in televised
- teaching where the subject matter taught concerns the solving of a problem.

21. THE STUDENTS ARE LIKELY TO ACQUIRE THE SAME AMOUNT OF LEARNING FROM
INSTRUCTIONAL TELEVISION WHETHER THE MATERIALS ARE PRESENTED AS A
LECTURE, OR IN AN INTERVIEW, OR IN A PANEL DISCUSSION.

The use of television also makes 1t possibie to present a lecture in a variety of ways. For
mstance, the lecturer can pose as an expert being nterviewed. Or, also as an expert. he can participate
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i a panel discssion with anotlier expert Would these forms of presentation result in mure learning
than the struight-forward lectuning?

Brandon (1956) tested this pussibility . He had three speakers. each presenting one of three
different topies an three formats as a lecturer, as an expert bemng interviewed, and as a panelist in a
discasswon with another panchst and o moderator From the nine 10-nunute segments, 18 half-hour
television programs were prepared, each featuning three speakers and three formats in different
combmations These programs were shown to college students.

In the counse of the whole experunent, the mterview and discussion formats were found.
consistently more interesting to the students than the lecture presentation. However, no sigmficant

difterenges were found i the amount of information learned from any of the presentation formats.
I
Thus 1t seems that the foradts of presentation make lLittle difference to the amount of learning

trom instructional television, although interview and discussion tend to be, more interesting,
i

C. Viewing conditions

22. WHERE ACCURATE PERCEPTION OF IMAGES IS AN IMPORTANT PART OF LEARNING,
WIOE VIEWING ANGLE ANO LONG OISTANCE WILL INTERFERE WITH LEARNING
FROM INSTRUCTIONAL TELEVISION.

Inages on television differ from real objects 1n many aspects, vne of which has to do with
dimensions, Bewause the television screen lacks o third dimension, the mmages appear slanted to
students sitting at o wide angle. This mability to view the images properly could coucervably nterfere
with learning from television: Thus we wonder whether the viewing angle will affect learming, and, of
su. what would be the optimum angle uf viewing. Similarly. we would Lke to know the effect of
viewinig distance on learming

Ash and Jaspen (19534) designod an expenimient to test the effects of angle and distance when
viewing o film, but the conditions should hold fr television because they used a small screeen of 13
by 1% nches They had 50 seating positions withun a pie-shaped sectur equivalent tu one-sixth of a
arcde The film wds about the assembly of an antiaireraft gun breech-block, shown to randumly

assigied naval tramees Learning was tested by assembly pertormance.
%

The guthors found 4 duwn‘\urd trend four correct assembly as the viewers sat at o wider angle
and farther away from the screen, The optimum ared for viewing was a cone ol 60 w,de and 18 fee
deep, whichas 12 sereen widthe Those sitting vutside this area performed significantly less well than
those who sat within thes area.

Kasten (1960) showed 252 television displays to cullege students to study the oftects of angle
on viston He found that o viewing angle up to 197 on either side did not reduce the accuracy of
pereeption This would mean a cone of about 40° wide.

v

An cxperniment by Hayman (1963) suggests that the location of viewing would aftect not only
the Tearning of nuanual skills, such as the assembly of breech block, but abw thie learning of speech. He
cumpared the test resufts of tourth-grade pupils after they Liad watched three television lessous on
Spanvh Ny differenices were found on the Ttemung comprehension test fur duldren sitting in the
center portion, the fur back purtion, ur the side purtions of the reoni. But un the speaking test, pupils
in the center aud the back cored sigmificautly higher than pupils on the sides, who sat at an angle of
more than 409
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A problem related .o viewing angle woncerns the position of visuals Does 1t make any differ-
ence to perception and learming if a visual 1 shown to the nght and left of a central fixation pont?
Terrace (1959) mvestigated this problem by projecting 40 words and 40 unfanuliar nonsensical forms
from a tachistoscope. A fixation point was placed on a screen 9 feet 10 inches from the subject’s
eyes. Half of the words and forms appeated to the night and half to the left of the fixation point He
found mean recognition scores were significantly highe: for words in the nght visual field than in the
left visual field. No significant differences were found for the nonsensical forms.

However, not all expersments on seating locations found sigmficant differences For instance,
Carpenter and Greenhull (1958) reported no significant differences 1n test scores between college
students 1n a television psychology course who sat either closer or farther than 12 screen widths
Tendam (1961) let college students view a film on physics demoustration 1n a large 280-seat room He
found no sigmficant differences in test scores between students sitting 1n the front half or rear half of
the large room.

What these experiments indicate 1s that whether viewing angle and viewing distance would
affect learming depends on other conditions, There 1s no apparent reason to expect any difference to
result from either viewing angle or viewing distance 1f the learning does not depend on clear per-
ception of images. This 1s what Hayman found m his listening comprehension test. In a course like
psychology, where the perception of irjuges does not often scem to be highly relevant, 1t 1s not
surpusing that nu significant difference 1k learning was found between those sitting within and those
siting beyond the optimum distance of 12 screen wadths. The lack ui sigmficant difference reported
by Tendam 1s probably due to the large film screen and large room he used. This would make the
viewing conditions not comparable to the conditions for viewing television.

On the other hand, where clear perception of tmages 1s an important part of learning, then both
the angle and distance of viewing will become relevant. The findings by Kasten have clearly shown
that a wide viewing angle would reduce the accuracy of perception. The expeniment by Ash and
Jaspen has silustrated the importance of accurate perception in learming manual skills The finding by
Hayman that pupils sitting at an angle of more than 40° did .ess well in the speaking test would
indicate that even 1n learning to speak a foreign language, 1t may be important to watch carefully the
hp and tongue configurations of the teacher. Children siting n the side portions probably did not see
the lip and tongue configurations as clearly as those sittirg in the middle portion

23. ADEQUATE ATTENTION PROVIDED 8Y THE CLASSROOM TEACHER WILL, IN MOST
CASES AT LEAST, REMEDY THE ADVERSE EFFECT DUE TO A WIDE VIEWING ANGLE.

The adverse effect of a wide viewing angle on leaining, generally known as the ““cone effect,”
has been discussed n terms of the sharpness of the visual image. Gibson (1947), one of the first
expenmenters to mvestigate ths effect, called 1t a problem of wisual acuity. The general assumption
of the wisual acuity experiments has been that, becausg the students sitting outside an optimal cone
cannot see the 1mage clearly, they will not learn the matenal as well as those sitting inside the cone
will.

v

However, the stmuh from the film or telewision screen are not the only umportant elementsin a
classroom learning situation. Usually, the classroom tezcher will be present, and will play a role ** at
contributes to the students’ learming. It i1s quite possible, as Mayers (1967) has pointed out, at
students sitting outside the optimal cone learn less well not only because they carinot see the images
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clearly, but also because they may be receiving less attention from the classroom teacher. If attention
by the classroom teacher 15 an essential part of the leaming situation, for instance, by encouraging the
students to respond or participate, then inadequate attention given to students sitting outside the
optimal cone would conceivably result in less learming.

Mayers designed an experiment to test this possibility. He used television to teach fifth-grade
chuldren to speak Spamish. In eight of the classes, the teachers encouraged the less responsive pupils to
participate actively and respund to the television mstructor. In the other six classes, the teachers
merely acted as models for .he class, responding to the television teacher as the pupils were supposed
to do, but giving no special attention to the less-responsive pupils.

In those classes where the teachers did not pay any special attention to the less-responsive
pupils, the same cone effect was found. That 1s, those children sitting inside the optimal cone had
higher scores in the speaking test than those sitting outside the cone. In those classes where the
teachers encouraged the less-responsive pupils to participate, the reverse was true. That 1s, those
children sitting vutside the cone had higher scores 1n the speaking test than those sitting mside the
cone.

The findings by Mayers would suggest that the adverse cone effect could be remedied if the
classroom teacher could give adequate attention to those sitting outside the cone.

24. NOISE WiLL REOUCE THE EFFECTIVENESS OF LEARNING FROM FILM AND TELE-
VISION SO FAR AS PART OF THE LEARNING COMES FROM THE AUDITORY MEOIUM.

The use of instructional television and film does not always take place under perfect mechanical
conditions. Sumeumes, particuluny 1n developing countries, the reception is pour, resulting in erther
bluired wnages or nuwse. We fiave already discussed the importance of clear perception of images to
learning from televiston and film. What would be the effects of noise upon lcarning?

¥

McGrane and Baron (1959) designed an experiment iv answer this question. They ;!rcsentcd
three filnms about electricity to six groups of students. Three groups saw the films about electnaty to
six groups of students Three zroups saw the films from a projector, and the uther three saw the films
on television. The film groups saw thé films wath different ambient noise levels from the projector. In
the TV groups, the noise tevel was constant and low,

Test results showed that the low-nuise film group learned significantly more than the medium
and gh-nuise film groups At the low-noise level, the film group was superior to the TV groups. At
the mediumrnoise level, nu difference way found in leariung between film and television presenta-
tions. When the nuise level ot the projector was high, the film resulted in less learming than television.

The authurs suggested that ambient noise interferes with understanding the sound portion of
the instructional films, thus resulting in loss of learning.

The eflects of nuise un learning were also tested by Miller (1952). He presented three learming
tasks to Air Foree ROTC wdets memonizing nonsensical syllables, reading 15 statements, and learn-
ing to operate dial setting.

Half of the cadets performed the learming tasks under quiet condiuuns, the other half under an
almust deafening noise of the jet engine type. All subjects then saw an irrelevant motion picture
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before taking a test. The results shuwed no significant differences in learming between the quiet and
noise conditions. Reactiuns of the cadets indicated that they graudally adjusted to the noise

Although the expenment by Miller does not mvolve learming from film or telewision, the
findings du nut suggest that where the learning task dues nut depend on the auditury medium, noise
will not reduce the effectiveness of learning.

25. INSTRUCTIONAL TELEVISION APPEARS TO BE EQUALLY EFFECTIVE WITH SMALL
AND LARGE VIEWING GROUPS.

A problem of considerable practical importance has to do with the size of the viewing group.
Would 1nstructional television be equally effective with small as well as large classes? As we have
mentioned before, a major contnibution of nstructional television is to make up for teacher shortage
in developing countnes, where the classes are apt to be quite large. Thus 1t would be desirable to
know whether television can teach large classes as well as 1t does small classes.

On this pont, the research findings tend to agree. Capraro (1957) randomly divided 369 air
force cadets nto groups of varying sizes from 19 to 110. The subject taught by television was air
science. He found no significant differences between the various group sizes.

(liarpenter'and Greenlull (1958), using college students as subjects, varied the size of the TV
classes from 11 to 119. Analysis of the test scores indicated no significant differences.

Dnscoll (1959) used television to teach wntroduction to education to college students. He
divided 147 students into two viewing rooms, one seating 24 and the other 123 students. No
significant differences were found 1n test performance for the large and small TV classes.

Neale (1961} alsu fuund no significant differences in learming by college students who observed
televised classroom teaching either in small or in large groups.

These expernnental findings indicate that television can effectively teach classes as large as 100
students or mure. Huwever, this conclusion needs to be qualified by the fact that in all these
expenments, the subjects were students at the cullege level. We shall need further research evidence
from younger children. particularly those at the lower grades m elementary school, where large classes
are perhaps more likely tu mean poor disaipline and pour attention. Furthermore, viewing angle and
distance from the sereen must be taken into account, as we have previously pointed out.

.26. INSTRUCTIONAL TELEVISION MAY O0R MAY NOT BE MORE EFFECTIVE WITH

HOMOGENEOQUSLY GROUPED STUDENTS, DEPENDING ON OTHER FACTORS IN THE
LEARNING SITUATION.

Teaching a higher-heterogeneous group seems to be a difficult task This dfficulty would seem
tu be further aggravated in televised teaching where the instructor 1s even less able than the classroom
teacher tu meet the varying needs of the students. Thus, intuitively, it would seem that 1f homogene-
ous grouping 15 wurth cunsidening fur classroom teaching, 1t should be even more so for televised
teaching. However, the scanty research findings du not prowvide clear evidence to support our intui-
tion.

We shali uite three studies bearing on this problem. Jacobs, Bollenbacher, and Keiffer (1961)
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used television to teach mathematies to seventh-grade students who were about two years behind
m their achievement. The students were homogencously grouped. Based on comparisons with other
expenments conducted in the same school system, the authors suggested that television instruction
appedrs tu be more effective with homogencously grouped students than heterogeneously grouped
students.

Berger (1962) presented eight self-contained television lessons on mathematics to ninth-grade
students who were assigned to cither humogeneous ur heterogeneous groups according to their 1Q
scores. The high-ability students in homogeneous groups did significantly better in mathematics
achievement than the high-abihity students in hetervgeneous groups un three lessons But the low-
ability students in homogeneous groups did sigmficantly less well than the low-ability students n
heterogeneous groups on one lesson.

In an expenimept conducted by Duke (1960), college students m a televised economics course
were randomly assigned to vanous treatments including homogeneous vs. heterogeneous grouping,
independent study, and additional advanced reading. All students watched 30-minute television
lessons followed by 20-minute discussion. No differences were found between the homogeneous and
heterogenevus groups for either the high-ability or low-ability students. In fact, none of the treat-
ments yielded any sigmficant differences. ‘

These expeniments suggest that televised teaching may or may not be more effective with homo-
geneously grouped Students depending on a number of factors which are not yet quite clear. For one
thing, the advantage of humogeneous grouping in televised teaching may be of a different nature from
the une n cassroom teaching. In Lassroom teaching, « homogeneou group would enable the teacher
tu chouse « level that would be best for almost all students in the class. For homogenecus groups of
different ability levels, the face-to-face instruction will differ either in the materials being covered, or
i the pace of teachingy or both. For televised teaching, this is not so. As in the experiment by Berger,
the same television lessuns were given regardless of the ability of the student or the homogeneity of
the class. Since the nstruction does not differ, the advantage of homogeneous grouping, if any, must
lie elsewheré unless the entire viewing audience 1s grouped homogeneously according to ability, and
the television 15 designed to fit that ability level. In this sense, we suggest that the main advantage
depends on the different responses the students will make in homogeneous and heterogeneous classes.

&

For high-ability students, being in a homogeneously grouped class would mean competition and
exchange of help wathi other students uf equally high ability. Thus we would expect the high-ability
students in 4 humogeneous Jlass to do better than high-ability students ina homogcneomly grouped
class. On the uther hand, for low-ability students, the presence of high-ability students in a hetero-
genicously grouped Uass would mean greater sumulation and some help, provided the lectures are not
tou much over their head. The low-ability students n a homogeneous class would not have such
benefits. Thus we would expect the low-ability students in 4 heterogeneous class to do better than the
luw-ability students in a homogeneous class. This 1s essentially what Berger found.

The expenment by Jawwbs, Bulleubacher, and Keiffer, by presenting a series of lectures to suit
the needs of low-achieving, homougeneously grouped students, more or less approximates the condi-
tns of humogenevus grouping n face-to-face teaching. It is therefore hardly surprising that these
students did better than heterogeneously grouped students in some other expenments in the same
school system.

Ihe lack ol any sigificant differences repurted by Duke s a little puzzling. It may be noted
that summe ot the high-ability college students were excused from class attendance to take on inde-
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pendent study halfway through the course, while other hugh-ability students were given addiongl
advanced reading m addition to viewng the televised lectures in a homogeneous group Yet no
differences were found between these groups and others of high and low ability who were n either
homogeneous or heterogeneous groups. Withuut knowing more about the contents vt the lectures and
the substance of independent study as well as additional seading, it 1s rather duficult to comment on
Duke's findings. Probably the achievement scores had little to do with either homogencity of the
group or with any of the experimental treatments.

.

Even though the discussion above seems consistent with the findings by Berger, and by Jacdbs,
Bollenbacher, and Keffer. 1t must be stressed that further research is needed before we can say the
advantage of homogeneous grouping in televised teaching s due to different response patterns by the
students.

27. WHETHER INSTRUCTIONAL TELEVISION CAN TEACH STUDENTS WHO VIEW AT HOME
AS EFFECTIVELY AS STUDENTS IN THE CLASSROOM SEEMS TO DEPEND DN OTHER
CONDITIONS. , ;

Typically, instructional television 1s used to teach students in 4 classroom, ’but sometimes the
need anses for reaching students at home via television, For instance, Castle ( 1963) used opei-circuit
educational television to present a lecture on diabetes melhitus to physicians viewing at home Also,
Stromberg (1952} offered a course 1 itroductory psychology via open-circut television to adult
students who viewed m their homes. Another example of home viewing is the Chicago TV College
(Enckson and Chausow, 1960), where students could stay home and carn credit for regular college

COUrses. . .
!

Can television teach as effectively when the student views at home as it does when the student
ts sitting 10 the classroom? A number of experiments have louked into the question. but come up
with varying results. We shall first present their findings, and then discuss the imphcations

Abbey, et al (1963), assigned 120 nurses either to group viewing 1n 2 hospital or to individual
viewing 1n theur homes. Altogether six programs on nursmg care of the aged were presented Those
nurses who viewed at home had sigmificantly lugher acnievement scores than those who viewed asa
group n their hospital

Dreher and Beatty (1958) compared college students who recetved instruction by either on-
campus television, or off-campus television, or face-tu-face teaching. The courses taught were psychol-
ogy. economics, and Enghsh. No significant ditferences were fuund among the three presentation
methods for any of the courses

Gordon. Nordgquist, and Engar (1959) used telewision to teach the use of slide rule to college
students. Some viewed the program on campus, other viewed off campus but with credit, and still
otliers viewed oft campus without credit Although there was a tendency for the on-campus students
to do better than the off-campus credit students, who in turn scored somewhat higher than did the
off-campus noncredit students, the differences were not statistically sigmficant

Janes and Mclntyre (1964) encouraged a total of 971 college students erther to attend the
television lectures in classrooms or to view the programs in their residence halls About half of the
students chose to view the iclecasts i their residerces. The authors reported that the choice scemed
to be a matter of convemence, and that the place of iewing did not seem to have any practical effect
upon the students’ achievement or academic motivation.
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In the Chicago TV Ccllege we have mentioned, compansons were made among students taught
face-to-face, students taught by classroom television, and students taught by television at home.
Where significant differences were found, the TV-at-home students did better than the others.

In an expenment that tested both motwvation and home vs. school viewing, Mullin (1956)
divided eleventh-grade students intc two groups. The motivated group had a promise of monetary
reward, the unmotivated group received no such promuse. Within each group half of the students
viewed the program at home, and half in their classroom. The program was about explorations 1n
space. .

. \ 2

Tests given 24 hours after the television program and two weeks afterwards showed that the
motivated group scored significantly higher for both tests. However, the mean scores suggest that the
unmotivated viewers may learn more 1n the classroom, while the motivated viewers may learn more at
home. '

?
Before we discuss these varying results, we want to pause and ask a basic question: In what
.ways would viewing at home differ from viewing 1n school? How would such differences, if any,
affect learning from television?
» . < ©
rearning, hke any other behavior that 1s meaningful to the individual, 1s motivated, and one
.. source of motivation seems to be social support. That 1s, a student 1s reinforced for engaging 1n
certain behavior, which 1s not exactly ex. g, by the fact that others are seen to be doing the same
thing. Another source of motivation 1s cuispetition, also facilitated by the knowledge that other
students are engaged in the same game. These two sources of motivation could be weakened when the
student views the television lecture alone at home. ’

Another factor which may enhance learning 1n a classroom 1s interaction between the students,
by exchange of 1deas. The student who views the program at home does not have this benefit. The
classroom situation also provides supervision by the teacher or monitor, 4 factor hikely to bring about

more leaming, particularly for young pupils.
- g

These factors would seem to work aganst viewing at home. However, there are other factors
that may be operating 1n favor of viewing at home. F(;r/ﬁstancc, the students may feel they have
been picked out as gunea pigs, and may react by workifig doubly hard, particularly 1f the program is
of a short duration. This 1s generally known as the Haw’tho‘rnc effect. Or the pressure for passing the
course may be sufficiently great so that the students put in extra work to offset the disadvantage of
viewing at home. Then, there is the possibility that those students who voluntarily enroll in home-TV
courses may.be different from the regular school students to begin with.

When we merely compare the home-viewing students with the classroom-viewing students, the
factors we have discussed abuve may cperate in different combinations depending on the experi-
mental conditions, and we shall not be able_ to interpret the findings unless we know more closely
what went on in the experiments,

In the absence of this knowledge, we can only speculate as to why the results from these
expennments do not agree with each other. Take the expenment by Abbey, et al. Here we suspect the
nurses assigned to view the programs at home probably felt that they had been singled out. It would
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not be surpnsingat they should have worked harder just to ke sure that they would not tall behind
their peers

The, results 10 favor of the lome-1V students e the Chicago 1TV College ase most probably due
to the tact that those students who enroll mevering extension courses are highly motivated. and
gratetul to be able to take the counses which othiciwise would be Josed to them.and thas wsually do
well.

The finding by Janes and Mclntyie seems to have possible eaplanations. It students chose to
view the telecasts 1 their resdence halls as a matter of comenience, they probably did not differ
mitidly from the others who chose to view 1 the cdassroom. Besides, sinee the residence hall students
and classroom students were both viewing the television lectures with other students anyway. there
really was no_difference i the viewing environmeiis ot the two groups Supervision probably played
an msigmfteant role for those college students. o

The lack ot significant differences reported by Drelier and Beatty could be due to the pussibil-
ity that the ott-campus television students were adjusting thenielves to the necessity of passing the
eourse.

The findings by Mullin are particularly mteresting We might speculate that when the students
are not motivated by monetary reward, the cassroom environment wili provide considerable sovial
support and interaction, which the home-viewng students lack Thus the assroom-viewing group did
better. On the other hand, under the motvated condition, the students viewing at home will tend to
work hard to justfy the reward, wlile for the dassroonrviewing students, the presence of others may
have created a group norm to prevent excessive stuving, This could have resulted m favor of the
home-viewing group.

However, even though the discussion above seems to mahe sense, we must pomt out that stis
largely speculation. The question we should ash s not whether home viewmg is more or less eftective
than school viewing. If there 1s no alternative to home viewimng, such as the use of open-criient
television to teach a special audience, then the question is unrealistic The real gquestion s 1t we must
fet the students view the program at home. to what extent will the Lick of socn] support, the Lick of
competition, and the lack of interaction and supervision imipair the amount of learning, and. f so,
what can we do to make up for these possible shorteonings of home viewing” Would elementary
school children be affected to the same extent as vlder students” We have as yet no dear answers to
these questions.

h

28. AT THE COLLEGE LEVEL, PERMISSIVE ATTENDANCE DOES NOT SEEM, BY ITStLF, TD
REDUCE THE EFFECTIVENESS OF INSTRUCTIONAL TELEVISION.

Somewhat related to motivated viewang 1s the question ot cnattendance requirement Would it
make any ditterence to learming trom television if the students were told they would have 4 complete-
fy tree choice whether or not to attend the telecast lectuses” We shall seport on two expessments,
both by the same author annd both using college students, that tested this possibility

L]

€
In the hist expermient, Woodward (1965) told one section of 4 patuzal science ddass that
attendanee dunng that semester would be comipletely pennissive and that there would he no adnuns-
tratve attendance report. This was the expenimental group Another sectior, which served as the
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control group, was told that it was under regular attendance regulations. Both received televised
lectures.

Out of 39 possible nonrequired class periods for the experimental group, absenteeism ranged
from 1 to 34, averaging 14.51 for the whole class. There was a significant negative relationship
between the number of absences and test scores, that 1s, the more periods a student skipped, the
lower his scores. However, the two groups did not differ in performance on the final grades.

In the second experiment, Woodward (1966) used four sections of a social science class as his
subjects. Two sections were allowed permissive attendance, the other two under regular attendance.
Essentially the same findings were obtaned. The two groups did not differ either 1n unit examuna-
tions or in their final grades. In the permussive attendance group, students with the greatest number of
absences received the lowest grades.

It may seem a little puzzling that while students with high absenteeism received poor gradesin
the permissive attendance group, no overall differences were found between permussive attendance
and regular attendance. The second experiment provided data that threw some light on this question.

It was found that students with high absenteeism not only received poor grades for the current
semester, but they also had poor grades in a previous course 1n social science when attendance was
required. In fact, those students who had earned the poorest grades in the previous course had the
greatest number of absences this time.

This would suggest that it 1s not absenteeism that causes low grades. It 1s the low-achueving
students who took advantage of the permissive attendance. They would probably receive equally poor
grades even if they were required to attend the classes.

Thus it seems that permussive attendance probably makes no difference to learning from
instructional television. It must be pointed out, however, that both experiments were conducted with
college students. The results could conceivably be different if the subjects were elementary school
children — if that were realistic to test.

29. STUDENTS WILL LEARN MORE FROM INSTRUCTIONAL TELEVISION UNDER MOTI-
VATED CONDITIONS THAN UNDER UNMOTIVATED CONDITIONS.

Results from learning experiments, generally using learming situations of relatively short dura-
tion, have shown that students learn more when they are motivated than when unmotivated. Experi-
ments using films or short telewiston programs have yielded essentially the same findings. For
instance, in the study by Mullin (1956) mentioned before, students receiving a promuse of monetary
reward learned more from a television program on space explorations than students not receiving such
a promuse, We shall report on a few more expenments to llustrate the effect of motivation arousal on
learning from film and television.

Allison and Ash (1951) showed a film on introductory psychology to college students divided
into three groups. Before seeing the film, one group received anxiety-relieving nstructions, i.e., the
film was easy, etc. Another group received instructions intended to arouse their anxiety, 1.e., the film
was difficult ang if they did not learn the matenal well they did not belong in college. The third
group received neutral instructions. A fourth group did not see the film, but took the same test as the
others did. The total size of the four groups was 237.
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Test results showed that students who received anxiety-producing instructions, and were pre-
sumably in a lnghly motivated state, had significantly higher learming scores than students who

- received neutral mstrucuuns.}(hc latter in turn had hgher scores than those who received anxiety-
.~ relieving instructions.’ '

Aruitoxt provided by Eic:

The experiment was rephcated on 243 other students, using a different film about introductery
psychology. The results were essentially the same.

Kimble (1961) designed an expenment to test the effects of praise and reproof on learning from
two films about shde rule. The subjects, all Air Foree basic trainees, first viewed a film on how to
read the shde rule, and then took a test. Trainees 1n the praise group were told that most of them
scemed to be doing well and that their performance was gratifying. For the repioof condition, the
trainees were told they were dong poorly. In neither case was anything said about trying to do
better. In the non-incentive condigion, the trainees were told nothing. All trainees were then shown
the second film, on how to use the shde rule to multiply and divide. This was followed by a final test
which included the same 25 items on the first test plus 10 questions on the second film.

The analysis was based on results from the final test. On the 25 items covering the reading of
the shde rule taught before the incentive treatment, no significant differences were found among the
three conditions. On the 101tems about the use of the shde rule taught after the incentive treatment,
significant differences were found. The group that recewved reproof did best, and the group that
received no incentive did least well.

Gropper, et al (1961), showed six demonstrations on television about physical science to junior
high school students. After the telecast, the students were asked which demonstration they would like
to try at home. One-third of the students were given a kit for the demonstration they chose.
One-third were given post cards to mait for their kits. The remaining one-third were told that if they:
mailed & post card of their own, they would get a kit. Test results showed that students given a kit or
a post card had a significantly higher increase in science interest. !

Another expenment beanng on the effect of motivation upon learning was reported by
Greenhill and McNiven (1956). Senior students n a high school were asked to rank the usefulr»~< >f
three films. first aid, atorc energy, and how a car functions. Then they were randomly assigu.
view one of the.three films, so that 1n each viewing group there were students who had ranked that
film first, second, or third. This was referred to as psychiclogical gozgl distance.

The group that saw the film on fust aid was further divided into three subgroups One subgroup
was told that they would be expected to demonstrate their knowledge about first aid the next day.
Another subgroup was told that there would be a test two months later. The third subgroup received
no further instruction. This was referred to as temporal goal distance.

Test results showed that for all three films, those who ranked them first scored higher than
those who ranked them secund, who in turn scored higher than those who ranked them third. But
no sigmificant differences were fuund among the learnimg scores of the three temporal goal distance
treatments.

These expeniments, though varying in approach, all vonsistently showed that more learmng wiil
result from igh motivation, whethics the motivation cumes from promised monetary reward, praise,
reproof, of own mitial preference. However, 1t 1s not quite clear how we can apply these findings to

-
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the actual situation of learning from instructional television, which involves not just one film or one
program, but rather carnes on for a whole semester, or a whole year. The promis¢ of monetary .
. reward would generally be out of the question. Nor could the students'be allowed their'own prefer-
ence. The use of praise or reproof would usually have a diminishing return beyond a few applications.
Thus even though the research findings clearly point to the beneficial effects,of motivation
arousal upon learning from television, how to put these findings into practical use remains a problem.
One approach to increase the student:’ motivation to learn is the providing of immediate
feedback, by letting the students know their progress and results of leamning. Another approach is to
get the students more deeply involved in the learning task by some kind of participation. These
possibilities will be fully discussed in a later section of this chapter.
. f
Here we shall discuss the social incentives as a motivational force. One finding reported by
Hayman aind Johnson (1963b) seems to provide a suggestive lead on the use of social support to

part of an extensive study of instructional television conducted in Denver public schools, somfe
parents were encouraged to learn the Spanish lessons from television with their children. It was

- found that children whose parents participated in the program learned more Spamish than those
whose parents did not participate.

Now it could be, as the authors suggested, that these children learned more because they
received help from the:r parents But we should not overlook tiie possibility that having the parents
join in the learning task could have provided endurnng social support and motivation to the children
as well. The findings fiom 4n experiment conducted in Taiwan (Chu, 1964) appear to be consistent
. with this interpretation There it was found that children whose parents showed awareness of the ;
* experiment, and thus presumably more concern, learned more from television than others. It seems ‘
that the role of parental support in motivating learning from television could be an area of frutful |
furgher research.

- 9

D. Lack of Two-Way Communication ‘ ‘
Unlike classroom teaching, televised teaching 15 essentially a one-way communication. Some-
times the lectures are telecast from a studio where a small group of students may have some two-way .
communication with the television nstructor. But the great majonity of students are not n the
¥studio In fact, most of the time the studio 15 not equ.pped w0 accommodate students. In that®case the
only cominunication 1s the message cuming from the nstructor on the screen tu the students sitting
in their own classroom. This inherent hinutation of instructional telz+:5.0n may concervably affect
learning in several ways.

First, because t‘ﬁé. ipstructor is falking to a camera, not directly to his students, he will not be
able to perceive the refictigns of his audience. He would not be able to tell whethet he 1s go1ng too
fast or too slow, where he Should elaborate, or whether hus lecture 1s getting through to the students
at all.

o -

. 3
From the student’s iewpomt, learning frum television means he 1s unable to raise questions, to -

ask for clantication, or o benefit from the free discussion with the instructor and other students. In
other words, he is unable to benefit from certain inportant elements of classroom teaching.

‘
.




If we regard learning as a continuous process of reinforcing the correct responscs,‘cvidently
mstructional televisiun does nout provide an 1deal Ica"rmng situation even though the student thinks he
has nu questions and needs no clanfication. This s because the responses the student 1s Jn."nking may
not be correct. Inasmuch as feed-back to the television teacher-s slow if not totally absent, these
wrong responses may have been inadvertently remforced before the teacher had a chanée to cb‘rrect .

<

them. This would make for metficient learning, . ' N .

Learning, ike any other behavior, 1s motivated by incentives. One possible incentive for learn-
1ng 1s emotional support which the student percevds from his teacher. In learning from television, the
absence of personal contact with the mstructor may reduce the amount of emotional support the
student feels he 1s getting. We shall discuss rescarch findings bearing on these problems. However, it
may be noted that the boundary hines between these problems are not ciearcut, and the interpretation
of the research findings will not always be unambiguous.

30. LEARNING FROM TELEVISION BY THE STUDENTS DOES NOT SEEM NECESSARILY TO
BE HANDICAPPED BY. THE LACK OF PROMPT FEEDBACK TO THE INSTRUCTOR.

The 1mportance of feedback to teachers has been long recognized. The Southwestern Signal

Corps (1953) exarruned this problem 1n television teaching and came up with the suggestic?y that an

f in-studio class would be desirable frum the nstructor’s iewpornt. Martin (1958) has recommended

placing a camera s cach classroom, night above thetelevision recciver, which will send a picture of a

class back to the telewiston nstructor. He believed the camera would create some notion of personal
contact. Of course such a set-up can only work with live presentations.

3

In fact, sumething like that has been recently tned asa tram'mg device for beginning television
.teachers (Bretz, 1967). An eight-inch momitor was placed on the studip’ camera, through which the
instructor could see four to eight of the students in one of the viewing classrooms. A small speaker
provided some sound feedback from the classroom. This feedback systemn was found useful 1n the
training of TV mnstructors.

But would the lack of student feedback to the TV mstructor about his lecture impair the
effectiveness of televised teaching? Wolgamuth (1961) conducted an experiment that bears upon this
questiun. He divided 80 college students imto four groups, cach viewing a separate series One group
sat 1n the studio. Another group used a microphune feedback sy.tem by which the students could
talk to the mstructor. A third group had an electnical signal 5y.tem by which-thelstudent could
mnform the mstructor whether ius pace 1s correct and whether the studenis wish au exanple ur

€an

ri:pctltion of a point. The fqurth group had ng feedback system.

. The students were t retested and pusttested, inunediately after a series of five lectures and gai
four weeks later. Data analysis indieated no significant differences m learmng and retention among
the four treatments. Nor were there any sigmficant differences i the students’ attitudes toward the
course.

14
The effects of audience feedback were tested n another expeniment (Johnson, 1960). Eight
speakers, all faculty members having no prior experience in television speaking, were, randomly
assigned to two conditiens. Four of the speakers each had 20 students with them n the studio to
provide feedback duning the nstruction. The other four speakers were alone, n the studio, Each
speaker was provided an vuthine on hstening skilte, 2nd allowed to develop his lecture in whatever
manner considered appropriate. The sutiject.s were college students in a speech class. Test results
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showed that student feedback did not appear to have a significant effect on communication, the two
groups of students did equally well.

31. SHOWING, TESTING, REVISING AN INSTRUCTIONAL TELEVISION PROGRAM WILL
HELP SUBSTITUTE FOR LACK OF LIVE FEEOBACK TO THE TEACHER, ANO MAKE FOR
MORE LEARNING BY THE STUDENTS. '

~ Even though the” experiments cited above indicate that the lack of feedback to the television
instructor will not necessarly reduce the amount of learning, there 1s no denying that the instructor
will be handicapped 1n the sense that he does not know the immediate reactions of his students.
Gropper and his associates have suggested one way to ninimuze this handicap. Their solution 15 to
show a TV program to a group of students, test thewr performance, and then, on the basis of
performance, revise the telecast.

Gropper, Lumsdaine, a&d Shipman (1961) tried out this method on a group of junior high
school students. Two lessons, on heat and introduction to chemistry, were telecast both in the
preview versions and the revised versions. Test results showed that students watching the revised
programs learned significantly more than those watching the preview programs. The authors con-
cluded that preview testing 1s a satisfactory substitute for classroom iiteraction between the teacher
and the students.

If one revision results in more learning, would a lecture twice revised be even more effective?
This possibility was tested 1n another experiment by Gropper and Lumsdaine (1961b). A TV lesson
on levers was first tried out with three students, and then revised. The revised version was subsequent-
ly revised a second time. In the experiment, only the two revised versions were compared. Test results
indicated that students seeing the second revision scored significantly higher than those seeing the
first revision on immediate posttest, but not on retention.

32. THE LACK OF OPPORTUNITY FOR STUOENTS TO RAISE QUESTIONS ANO PARTICI-
PATE IN FREE OISCUSSION WOULD SEEM TO REOUCE THE EFFECTIVENESS OF
LEARNING FROM INSTRUCTIONAL TELEVISION, PARTICULARLY IF THE STUOENTS
ARE FAIRLY ADVANCEO OR THE MATERIAL ISRELATIVELY COMPLICATEO.

We have suggested that an inherent lmutat\xon of instructional television 1s the lack of two-way
communication between the teacher and the students. On the part of the students, the lack of
two-way commumnucation would mean they are unable to raise questions, or to participate 1n free
disqussion with the 1nstructor and other students 1n the class. As Stuit, et al (1956), have pointed out,
this seemed to be a major concern of thewr TV-taught students. For those college students, the
authors found 1t was discussion, rather than televiston presentation, that exerted a greater influence in
motiwvating learming. Even though their TV class had a talkback system, the students still felt partici-
pating was casier in a face-to-face class.

The significarce of discussion 1n motivating learning 1s also indicated 1n an experiment by the
Southwestern Signal Cerps Training Center (1953). It was found the tramees did not like television
presentation with no talkback system. On the other hand, the students were kept alert when they
couid be questioned over a talkback system.

Thus 1t seems clear that students, at least those at a fairly advanced level, may feel dissatisfied
because of the lack of free discussion 1n television teaching. The question that needs to be answered
is: To what extent would learning be actually affectea”

\
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One rather nteresting experiment has been reported by Devault, Houston, and Boyd (1562).
They divided 87 elementary teachers into two groups. One group saw 24 half-hour weekly television
lessons on mathematics nstruction, the other group received 12 lecture-discussions of 90 minutes
presented by the same TV mstructor. Then half of the teachers in each group had consultant services,

averaging five visits a teacher, in addition to the lessons. !

It was found that for those teachers taught by television, consultant services resulted in more
favorable reactions toward the program, as well as greate: mathematics achievement of the:r pupils.
For those teachers taught face-to-face, consultant services made no differences.

/

It seems that consultant services, which provided an opportunity for questions and discussion,
improved learming from television where discussion was otherwise infeasible. In the case of face-to-
face teaching, where opportunity for discussion was already available, it is hardly surprising that
consultant services added very little to leaming. |

In an expenment in Austraha by the Commonwealth Office ‘of Education (1950), boys in
junior techmcal schools were assigned to various treatments involving viewing a film, plus either
discussion, or a reshowing of the film, or both, or neither. The test results in(;icated that discussion
improved tearning. So did reshowing. ’

¢ '
|

The findings by Almstead and Graf (1960) are consistent with the discussion effects although a
straight companson with no discussion was not made. They compared fourth-grade and sixth-grade
children taught reading achievement by talkback-equipped television with those taught face-to-face.
The talkback system cowd be operated by the students 1n thé classroom and the teacher in the
studio. For both grades, the students taught by talkback TV achieved sigmficantly more than the

v :!face-to-face students.

However, not all experuuents yielded results in favor of discussion. Wilkins (1962) used tele-
vision to teach arithmetic to third-grade children. During the first six weeks, the experimental group
receved introduction and follow-up teaching with each television lesson, while the control group did
not. Dunng the second six weeks, the groups were reversed. Test results revealed no significant
differences due to wntroduction and follow-up teaching, which may be considered a form of
discussion. |

!

Westley and Bairow (|959$) presented news programs by either television or radio to sixth-
grade children. While the television presentation resulted in moure learning than the radio presentation,
no sigmficant differences were found between those students who had a follow-up discussion and
those who did not. lg

i
v

We mught speculate why discussion did not improve learning mn the two experiments cited
above. It would be reasonable to assume thai discussion would be more important where the material
taught 1s quite comphcated, or when the students are of a fairly advanced level. For instance,
dissatisfaction with lack of discussion has largely come from college and adult students It could be
that the news programs employed by‘\WcstIey and Barrow weré relatively simple, so that the lack of
discussion would not dimimisbh fearning. The same thing may be said of third-grade anthmetic, where
there scems to be less roorm for discussion after the TV lecture than in courses of a higher level. Even
though this explanation seems to make ‘sgnse, 1t should be tested 1n experiments using subjects of the

A
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same level, but varying the complexity of the subject matter bemng taught by television. Then we shall
be able to say with greater confidence whether the complexaty of the material limits the effects of
discussion.

A number of versions of two-way talkback system have been tried out at the Pennsylvania State
University (Greenhill, 1964). The first such system, called Mark I, enabled the student to push a
button on a movable mucrophone box, which would be passed to lum when he raised hus hand. This

N old the TV instructor that somebody in a certain room wanted to ask a question. When the
%{ructor was ready, he pushed a signal on his control panel, which lit a green hight on the student’s
micraphone box as a signal to talk. Both the student’s question and the instructor’s reply were
broadcast throughout the closed-circuit TV system.

Research conducted on the Mark L system indicated no significant differences in learning
between classes where the students could ask questions and classes where the students did not have
this opportunity. It may be noted that students in rooms not equipped with microphones could hear
both the questions and answers, and therefore really did not miss the discussions even though they
themselves could not actively participate. Attitude surveys showed that the students liked the system
even though many of them did not make use of the opportunity to ask questions themselves.

The second version, called Mark II, replaced the movable microphone box with a sensitive
mucrophone placed n front of the classroom. This made it unnecessary to pass along the microphone
box. Otherwise, Mark I worked essentially the same as Mark I. A few minor technical flaws found in
Mark II were corrected in still a later version, Mark III. These talkback devices may turn out (in
relatively small systems) to be adequate substitutes for student-teacher interaction 1n the classroom if
the cost of operation can be kept down.

33. IF A STUDENT BE!ING TAUGHT BY INSTRUCTIONAL TELEVISION CAN BE GIVEN
IMMEDIATE KNOWLEDGE GF WHETHER HE HAS RESPONDED CORRECTLY, HE WILL
LEARN MORE.

There can be hittle doubt that delaying the knowledge of performance results will diminish the
amount of learning. For instance, in one of the earlier experiments, Ross (1927) let 59 college
students perform a tallying task. After an nitial one-minute practice period, the students were
grouped under three condstions. full knowledge as to day-to-day progress, partial knowledge as to
relative achievement 1n their own section; and no knowledge at all. Later the students changed
groups. Analysis of the results indicated that achievement is influenced by knowledge of results.

Simular tesults have been reported in later experiments. For instance, Greespoon and Foreman
(1956) asked their subjects to draw a three-inch line. In the control group the subjects were not told
how accurate theit lines were. In four experimental groups, this information was supplied after
different lengths of delay. It was found that the longer the delay, the lower the rate of learning. But
even the longest delay was bettér than no information.

The question is. To what extent will this be true with instructional television, where the
knowledge of results 1s usually delayed because of lack of immediate contact between the nstructor
and the students? Before we touch upon this question, we shall first make a distinction between two
different situations in which the knowledge of results plays a part. One has to do with the responses
the student makes covertly as the lecture goes on, and there may or may or not be a deliberate
attempt on the part of  1nstructor to reinforce his correct responses. We shall discuss this point ina




later part of this chapter. The uther situation has to do with vvert responses which the students are
required to make, either verbally orin the form of a written test, and which are reinforced with or
without delay, or not reinforced at all. Our discussion at this moment will concern the effect of delay
n remnforcing the overt responses. In other words, what if the knowledge of test results 1s immediate,
or delayed, or not available at all?

The results of different experiments generally agree, and we shall cite only a few. Smith (nd.),
using a filmstnp to teach facts about the moon to fifth through eleventh graders, gave the students
test items after they had seen vanous lengths of the program. Half of the groups were told whether
their responses were correct immediately upon answering each item. For the other half, the knowl-
edge of results was withheld until the following day. Those groups that had the immediate knowledge
scored significantly hugher in immediate posttests, although on delayed posttests given three weeks
later no significant differences were found between the two treatments.

Gibson (1947) studied the learning of aircraft identification by Air Force tramnees. In hus
“unrenforced” method, the subjects viewed 20 shdes of foreign aircraft three times. In his “rein-
forced” method, the first showing was the same as in the unreinfurced condition. On the following
two showings, the exposure time was cut by half so that the subjects could identify the ircraft ona
work sheet and then receive immediate knowledge of the results. The reinforced method resulted in
significantly more learming than the unreinforced method. It may be noted that, unlike the results by
S?iith, the findings by Gibson are confounded by a practice effect.

Similar to the findings by Gibson are those reported by Gropper and Lumsdaine (1961b). Two
versions of a television lesson on how movies work were shown to junior high students. One version
required active responses from the students, and the lecturer supplied the correct answers immedi-
ately afterwards. The other version was exactly the same except no responses were called for. The
results 1ndicated that the active response with immediate knowledge produced significantly more
achievement than no response.

Michael and Maccoby (195 3) showed a film on cvil defense against atomic attack to junior high
school students. Half of the expenmental groups were provided with knowledge of correct responses
immediately after each question, but the other half received no such knowledge. The groups that
receved kiowledge of correct responses learned significantly more than the others. The authors
concluded that regardless of other variables tested in the experiment, such as participation, overt vs.
covert practice, and extrinsic motivation, the most important factor infiuencing learning is knowledge
of the correct response.

Hirsch (1953) designed an experiment that made 1t possible to compare the effects of knowl-
edge of test results with the effects of reshowing of films. Six films on naval training were shown to
138 Navy ROTC cadets. All subjects took a test immediately after the films, and then either learned
or did not learn of their test results under one of six different conditions. Later, all subjects took a

delayed test.

The most effective method for learning, not surpnisingly. was showing the films for a second
time along with the onginal questions and correct answers. What 1s noteworthy is the finding that
showing the correct answers along with the onginal questions was more effective than showing the
film twice without providingknowledge of the test results. Next in incffectiveness were' rewarding the
correct answers by flashing a ight, and supplying the number of correct answers. Even though these
two methods provided only partial knowledge of results, they were more effective than the method
that offered no knowledge atall.
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One kind of delayed knowledge, as distinguished from no knowledge at all, 1s correspondence
work. Perraton (1966) linked correspondence work with a television course in statistics for adult
students. Each week the students completed a worksheet and submitted 1t to the television course in
statistics for adult students. Each week the students completed a worksheet and submutted 1t to the
television teacher. He found the combmation of these two methods to be particularly effective asa
means of teaching mathematics.

These experimental findings indicate rather clearly that the television instructor should provide
the students with knowledge of their test results if possible, and with the least possible delay.

34, STUDENTS TAUGHT BY TELEVISION TEND TO WMISS THE PERSONAL TEACHER.
STUDENT CONTACT, BUT THERE IS INSUFFICIENT EVIDENCE TO SUGGEST THAT THE
LACK OF SUCH CONTACT WILL IMPAIR LEARNING FROM INSTRUCTIONAL TELE-
VISION.

There seems to be little doubt that students taught by television miss the personal contact with
the nstructor. For instarice, Herminghaus (1957) reported that ninth-grade students in television
classes felt they rmussed contact with the teacher. Half of hus TV students in the science course and
two-thirds of the TV students n the English course even thought they would have learned more if
taught face-to-face.

Similar findings have been reported by others. One common reaction by college students taught
by television in the Los Angeles City School District (1959) was dissatisfaction with the lack of
personal association with the instructor. Macomber, et al (1956), also reported that his television
students were dissatisfied with the lack of contact with the teacher. Pflieger (1958) reported that
even the teachers were concerned about the lack of student-teacher-face-to-face contact.

However, even though the students say they are unhappy about the situation, would the lack of
contact reduce the amount of learning? A clear-cut answer to this question 1s yet unavailable because
it 15 difficult to design an experiment for testing the effects of teacher-student contact without
introducing other confounding factors, such as additional learning or practice which may follow as a
result of contact We shall look at a few experiments that in some way bear upon the problem of
contact.

,

Klapper (1958b) let college students in soc:ology watch television lectures followed by
discussions led either by the lecturer humself, or by graduate students, or by other faculty members.
The results indicated that lack of personal contact with the television lecturer did not affect achieve-
ment. Nor did lack of such contact produce unfavorable attitudes toward the course.

Head and Philips (1961) presented television lessons during the summertime to 66 students
preparing to go to college. Interviews with the students indicated that lack of personal contact with
the instructor was not considered to be detrimental to learning. The authors suggested that student-
teacher contact seemed to be regarded as personally desirable but not essential to the educational
objectives of the courses. However, no comparison of learning was actually made.

Bryan (1961) conducted an expeniment in which high school students were taught chemistry
and physics by television. In \ad.lition, some students did correspondence work, others received
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personal visits by college students, and still others had both correspondence work and visits from
college students. Those who had wisits could be regarded as having had some contact with a substi-
tute, though not with the television instructor himself. The results showed that the group having both
correspondence work and visitation learned sigmficantly more than either of the other two groups in
the chemistry course, but the three groups did not differ in the physics course.

Dewitt (1961) presented television lessons in mathematics and science to 600 gifted children in
secondary schoo}s. The students watched in four different conditions. Some students had only the
television lessons plus whatever resources were available from their own schools. A second group had
in addition monthly semunars. A third group had biweekly visits from assistants. A fourth group had
both seminars and visits. We might consider semunars and biweekly visits to be some form of contact
between students and teachers. y

The findings are not entirely clear. In the first place, no significant differences were found
among the four groups in the science classes. In Mathematics I, the group that received both seminars
and visits tended to have the best achievements, while the group that received the television lessons
only tended to achieve least well. But in Mathematics 11, the seminar-plus-visit group and the TV-only
group had about the same achievement scores while the two other groups had significantly higher
scores. Apparently the amount of practice plus possibly some other variables were entering into the
effect.

One thing seems to emerge from these experimental results, namely, we do not know whether
the lack of student-teacher contact will have detrimental effects upon learning. On the other hand, we
have rather consistent evidence to suggest that students will be dissatisfied if ihey are deprived of this
contact. Yet the conss 1ence of the absence of contact upon learning is far from clear.

In the first place, we have yet no clear evidence to suggest whether having contact with the
televisson instructor will result in more learning than not having contact with the television instructor.
The only experiment cited which tested the effect of contact is the one by Klapper, but she did not
have a control group which had no contact with anybody. Her findings suggest that the students will
learn equally well as long as they have some contact with some teacher, whether the television
instructor, or a graduate student, or another faculty member.

The experiments by Bryan and by Dewtt provide us with some fragmentary evidence that
television-taught students who have some contact with some teacher will sometimes learn more than
students who do not have such contact. But their findings are not quite clear for two reasons. First,
the contact mplicit 1n these expenments seems to be confounded by additional learning which may
have taken place during a wisit or a seminar. Secondly, the findings provide no clues as to under what
conditions such contact — if indeed it causes more learning — operates to facilitate learning.

In all probabulity, the lack of personal contact with the television instructor seems to have little
detnmental effect upon learing even though the students may not like the situation. It could be, as
Head and Philips have suggested, that personal contact with the teacher may be desirable, but not
essential to the educational objectives.

For practical purposes, however, the school will undoubtedly provide some contact with a
teacher not necessarily the television instructor. If the absence of contact with the television instruc-
tor should have any adverse effect upon learning — we must say we do not know whether. it would —
the availability of another teacher would seem to be adequate to make up for this deficiency.




E. Student’s Response

35. PRACTICE, WHETHER BY OVERT OR COVERT RESPONSE, WILL IMPROVE LEARN-
ING FROM INSTRUCTIONAL TELEVISION IF THE PRACTICE IS APPROPRIATE TO
THE LEARNING TASK, AND IF THE PRACTICE OOES NOT CONSTITUTE AN INTER-
FERENCE.

A leaming situation nvolves both stimulus and response. In learning from television, the major
stimulus 1s the message conung from the screen. The student can respond 1n a number of ways, for
instance, by thinking about the message, making associations between the concepts, rehearsing the
information given, or practicing the skill being demonstrated. What would be the optimal responses
the student should make 1n order to achieve the best results of learning?

The general question of response has been a major concern of learung psychologists, and we /
shall not attempt to review the hterature beanng on this problem. The more specific literature 0|/
siudent participation n learning from film has been reviewed on several occasions, by Allen (1957),
by Lumsdaine (1963), and by Lumsdaine and May (1965). Here we shall briefly discuss a few
experiments concerming the effects of overt response vs. covert response as a mode of practice.

The problem uf vvert vs. covert response 1s a matter of practical concern. While attending to the
messages frorn a television lesson, the student canrespond 1n a vanety of ways, as we have suggested.
However, much of what goes on in his mund 1s more or less beyond the control of the instructor. The
student nay appear to be intently viewing the program, and yet may actually be thinking of some-
thing else. One way 1n which the mnstructor can be of some concrete help to the student is to direct
his response to certan specific elements i the learming task by way of practice. The student’s
response may be ehated uvertly, for instance, by pronouncing a word that needs to be learned, or
performung a skill, or more frequently, by answenng a question. Or the response may be covert, that
1s, the student 1s only asked to think about the correct response without actually saying it aloud or
doing it. What we would like to know 1s. Would such responses, whether overt or covert, increase the
amount of learming? If so, would one be more effective than the* other? Under what circumstances
will such responses cuntribute httle tu learning, or be even detrimental to learning” Here are some of
the research findings.

In an expeniment we have already mentioned before, Michael and Maccoby (1953) showed a
film on «wil defense called “Pattern for Survival” to high school students. The film was stopped three
times, dunng which the expenmenter asked questions on some of the points covered. In the overt
response treatment, the students wrote their answers on worksheets. In the covert response treat-
ment, the students were told Just to “think” the answers. Half of the students in each group were told
the correct answers. A control group saw the film without interruption for questioning. Another
control group did not see the film. All groups took a posttest. -

We have noted that, regardless of the mode of response, those students who were given knowl-
edge of the correct answers did significantly better. In fact this was found to be the most important
factor influen ing icarning Both the overt and covert response groups had significantly higher scores
than the nu-response filnronly group, but no sigmficant differences were found between the two
modes of response. The mean score of the filmonly group was about twice as high as that of the
no-film group. s
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Kendler, Couk, and Kendler (1953) tested the effects of vvert response vs. no response upon
learmng fiom film. High school sti.dents were shown a nuhtary film on map reading under vanous
conditions. One group saw the film only once. The other s1x groups had in addition either vne, ur two
or three reviews of the film. Dunng the review showing, thiree of these groups were told to wall vut the
names of the map sigas as they appeared on the screen This is the overt response condition. The other
three groups were not told to call out the names.

It was found that repeated showing increased learnming, a finding consistent with others we have
discussed before. Regardless of the number of review showings, overt redponsg resulted in sigmificant-
ly more learning than no response.

In a follow-up expeniment by the same authors (Kendler, Kendler, and Cooi, 1954) using the
same film, four expenmental conditions were compared. In the overt response group, the subjects
were told to wnite the correct name when the map sign appeared. In the covert response group, the
subjects were tuld to think of 1t. A thurd group recewved no instruction but was allowed enough time
and oppurtumty for covert response. A fourth group recewved irrelevant instruction to fill in the titne
that was allowed the third group. ¢

The results slwwcd that the overt and covert response groups both did better than the two
other groups, but there were no significant differences between them. The group that had enough
opportumity to make covert responses had ligher scores than the no-opportunity group

The effects of practice response on learning are also lustrated in an expenment by Nasca
(1965). Nasca tested other expenmental vanations too, but we shall only review the one concerning
response. He used closed-circuit television to teach science to junior high school students. In the
active participation groups, the students were required to make verbal and written responses vither to
short questions directed from the studio, or to worksheets and diagrams provided before the lesson.
Such responses were not required in the other groups. It was found that regardless of other expen-
mental vanations, active responses led to sigmficantly more learning than no responses

These expenimental results suggest that some form of practice, whether by overt or covert
response, will increase the amount of learmng. Between these two modes of practice, there appears to
be httle difference. This interpretation, however, does not quite agree with the findings from the now
classic expenment on effects of practice reported by Hovland, Lumsdaine, and Sheffield (1949).
They presented a letter and 1ts phonetic equvalent on a screen, one pair at a time, to all subjects.
After six to eight pairs, the subjects had TTeview. In the “‘active review™ group, the subjects called out
the correct phonetic word each time a letter appeared. In the *‘passive review™ group, the subjects
were shown both the letter and the phonetic word, which was pronounced by the experimenter just
as he did n the learmng session. The active review group scored sigmficantly higher than the passive
review group. This finding was rephcated by Lumsdaine and Gladstone (1958).

Since the active and passive review conditions were analogous to overt and covert respoiise, one
wonders why Hovland et al found sigmficant differences while the others did not. It may be noted
that the subjects n the passive review group were merely receiving a review showing without neces-
sanly making covert response. That 1s, they were not instructed to “think™ about the association. In a
later expenment by Kanner and Sulzer (1961), the subjects learmng the phoneric aiphiabes were
wnstructed to think 1 the covert response condition. The superionty of overt responding was sub-
stantially reduced.
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A few more experiments may be cited to throw further light on the effects of overt practice on
leamning. Kimble and Wulff (1953) showed to Air Force trainees two versions of a film on use of the
slide rule. One group saw the version that provided aid to the performance of correct participation
sesponses. The other group saw the version with no sound or visual cues to aid correct responses. The
guided practice group scored significantly higher in the posttest than the unguided group, particularly
for difficult material.

Karsner (1953) used a film loop to teach college men how to play badminton. He had three
experimental conditions; (1) demonstration of each stroke by the instructor, followed by a film loop
for that stroke; (2) no demonstration by the instructor, only a film loop for each stroke; (3)
demonstration of all strol-es by the instructor, followed by students’ practice of all strokes, followed
by ail the film loops. No significant differences were found between any of the three experimental
groups and a control group, either in badminton knowledge test, or motor test, or in tournaments.

In an experiment reported by Ash and Jaspen (1953b), overt practice was actually found to be
datrimental to learning.’ The task to be learned was the assembly of an anti-aircraft gun breechblock.
Among the experimental conditions were room illumination and repetition of the training film, bu"t
here we shall be concemed only with the practice effects. The film showed a step-by-step assembly of
the breechblock, either at a rapid pace or at a slow pace. The rapid version ran three minutes, the
slow version four and a half minutes.

For each version, some of the Navy trainees were told to follow the correct assembly by
working with' an actual breechblock in their hands while viewing the film. This is the participation
treatment. Others were told to wait until the film was over. After the film, all trainees went to tables
in the viewing rocm and assembled an actual breechblock. Their performance was scored by the
amount of time required, as well as by a pass-fail score.

It was found that with the slow film, participation resulted in significantly greater learning than
no participation. But with the fast film, participation actually interfered with learning, and the
no-participation group did better.

Another instance where prdctice was found to reduce learning is reported by Grosslight and
MclIntyre (1955). They used films and pictures to teach college students the recognition, not pro-
nunciation, of Russian words. Scme students were required to pronounce the Russian words when
the words appeared. The authors pointed out that the pronunciation was not related to the spelling.
Test results showed that those students who participated by pronouncing the words learned less well
in terms of recognition.

Now what do all these experiments tell us about the effects of practice response on learning
from film and television? It seems that practice, whether by overt or covert response, will improve
learning if the practice is appropriate to the learning task, and if the practice does not interfere with
learning.

We shall discuss interference first. It may be recalied that in the experiment by Michael and
Maccoby, the film was stopped when the experimenter askéd the questions. In the experiment by
Kendler, Cook, and Kendler (1953), all subjects first saw the film once without any interference. It
was later in the review showing that the subjects were told either to call out the correct names of map
signs or to think aboui them. in neither of these experiments was the major task of leamning inter-
fered with by practice response. On the other hand, in the experiment by Ash and Jaspen, the Navy

\
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tramnees 1n the participation group were mnstructed to practice asse mbling the breechblock at the same
time as the film was being shown. In other words, they would not be able to pay attention to the fast
film. It 1s hardly surpnsing that these trainees did not learn the task well. In the experiment by
Grosshght and MclIntyre, since pronunciation was not related to spelling, having the students pro-
nounce the Russian words evidently caused distraction and interference with their central task.

The findings by Karsner on badmnton playing suggest that in order to be effective, the practice
has to be appropnate to the learning task, even though not distracting. Karsner reports that none of
his expenmental treatments resulted in an improvement in learning over the control group. This
would 1ndicate that neither the mstruction nor the practice was appropriate to the task of learning to
play badminton.

Although both overt and covert responses appear to be equally more effective than no response,
overt response may have one advantage over covert response if properly used. This possibility is
suggested by the findings of Kimble and Wulff, where guided practice would be easier to achieve for
overt response than for covert response. For instance, it would be easier to provide guidance to the
students on what to do, than on what to think. If so, then overt response seems to have more to
recommend 1t than covert response where guided practice is feasible as part of the learning experi-
ence.

4

.

36. NOTE-TAKING WHILE VIEWING INSTRUCTIONAL TELEVISION IS LIKELY TO INTER-
FERE WITH LEARNING IF TIME FOR IT ISNOT PROVIOEO IN THE TELECAST.

Another question having practical significance to instructional television alse concerns the
student’s response. Should the student take notes while viewing a film or television lessou? Or, would
note-taking interfere with learning from television?

In facedto-face teaching, this question will hardly arise because the teacher can slow down or
pause when he sees the students taking notes. The television teacher does not have this benefit. We
shall look at some of the experimental findings bearing on this question.

In an earher experniment, Ford (1948) showed high school students three different films. During
two of the films the students were mnstructed to take notes. Test results indicated that note-taking
tended to be a distraction.

The disruptive effects of note-taking are more clearly shown n an experiment by Ash and
Carlson (1951). They also employed films, but the findings should apply to television learning with
equal vahdity. The expenimenters randomly divided 216 college freshmen into four groups. One
group saw two films on high-alutude flying and ocean survival, and then immediately took a test. A
second group saw the same films, took notes while viewing, and took the test immediately afterwards.
A third group saw the films, took notes, reviewed their notes for ten minutes, turned in their notes,
and then took the test. The fourth group did not see the film but took the same test.

The average per cent of correct answers was above 60 per cent for all three film groups, as
compared with 30 per cent for the no-film group. Among the three experimental groups, the film-
only group learned significantly niore from both films, better than even the note-taking and note-
reviewing group. The note-taking no-reviewing group learned least well.

The authors concluded that note-taking interfered with learning, presumably because the films
did not provide cnough pauses and repetition to permit taking notes.
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This is a difficult chapter from which to frame conclusions, because so many topics have been
covered and so many of the findings are unclear. A high proportion of all the arcas we have discussed
are in urgent need of further research to sort out the variables that are operative but unmeasured.

In general, the findings encourage us to think about some of the basic requirements of all
effective teaching and learning, rather than about the production devices that we have at hand with
television. The studies we have been reviewing seem to call for simplicity of presentation, clear
organization of material, motivation of the learners, knowledge of results, practice — things that are
by no means ‘unique to television. They seem also to support the finding which Hoban said (1960)
was one of those that could be accepted with high confidence - that cues which locate the material
to be learned would benefit leaming. And it is significant to héve the studies demonstrate that
learning can be improved by testing and revising program - something we have known for a long time,
but made too little use of. These basics seem to have more to do with the effectiveness of television

1

than do most of the other variations. \

This is not a surpnising kind of result if we think of television as a pipe through which to put
teaching. We might expect that the basic tequirements of goo Lteaching would not be greatly differ-
ent whether all the teaching is done in the classroom or part of it {s done in the studio.

However, let us put 1n a word of caution concerning some of the production devices which
have not been proved to contribute much to learning from television. Consider color, for example.
There is rather impressive evidence that color contributes little or nothing to the amount of learning,
On the other hand, there 1s some evidence that students like it better, a. . this likigg may grow'more
pronounced the more accustomed they become to seeing color television. How much 1s 1t worth to
have students “like” their classes hetter, even though no additional learning can be demonstrated? All
of us have had the experience of enjoying a class very much even though after some years we decided
we learned more in a class we enjoyed less at the time., lf color, amimation, dramatic interludes, and
the like, do indeed contribute to students’ enjoying their classes, 1t may be worth quite a bit to use
them on appropriate occasions. In that case, what the ‘\jqesearch says 1s that 1t 15 not necessary to use
colos to achieve efficient learning, it 1s not necessary tq put any more muney into such devices than
one is prepared to spend for morale’s sake. 1

One more caution These findings do not prové that color and its kindred devices do not
contribute to leamning under some conditions. For examplc 1t would be surpnsing 1f color could not
be used effectively wher. the item to be used can be set off or located or recognized beiter :u color
than in black and white. There must be such cases, but thcy have probably not been tested.

This leads us back to the statement with which we began that a great deal of research remains
to be done in thg areas represented by this chapter. Mosf of these are one-vaniable experiments, when
many variables may be interacting. Caperiments must nécessanly be imuted to one situation or a few
situations. We are far from having a scientific rhetoric o:f instructional television, and a great deal of
re-thinking, research, and reinterpretation will be needed before we have one. As we work toward
that, we can do worse than to make sure that television teachmg makes use ot the principles of good

t/}chmg in general.
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IV. Attitudes Toward

Instructional Television

’ S,

The research <vidence makcs attitudes toward instructional television seem rather more favor-
able than one would expect "from the expenence reports that circulate. Regardless of this evidence,
there 15 good reason to think that some resistance among teachers has been aroused wherever and
whenever television has been introduced for purposes of direct teaching. Sometimes this has taken the
form of vigorous vpposition, sometimes, merely dissatisfaction or insecunty. In Samoa, which must
be accounted one of the more dramatically successful uses of instructional television, opposition from

. American admunsstrators came out into the open when televiston was introduced into the schools, and
\ this situation had to be resolved by staff changes. At the Compton Junior College, opposition to a
\ um.ateral mtroduction of television became so intense that the chuef executive lost his job and the

project was abandoned. More typical, however, has been quiet opposition from the classrooms. The
. expenence reports are full of cases in which there has been less than complete cooperation from
classroom teachers, and unfavorable reports have been made by conventionally trained teachers and
administrafors on inconventional innovations.

erefore, resistance must be accepted as a fact As we pointed out in an earlier chapter
instructional television ends the pnivacy of the classroom, it requires a teacher to learn new foles and
prucedures 1t may seem to threaten the teacher’s position and security or to denigrate his importance
by turming over much of the lecturing and demonstrating to an outsider, 1t requires a locai school to
couform tu a central schedule and curnculum, and 1t operates in one of the most conservative of our
social institutions. Thus could hardly help causing uneasiness, and 1n some cases either covert or overt
opposttion. It 1s to be expected that the uneasiness and opposition would be greater where the
schedules .z less flexible and where teachers set greater store by their own subject -matter expertise
and their ability to lecture - e.g., tn secondary school and college. Nor is it surprising that television
would be less happily recewved at acadernic levels where students have had a number of years of
face-tu-face teachimg, have become accustomed to being able to question or discuss 2t any time, and
have become more articulate and verbal than they were n lower grades.

The evidence dues not cast any doubt on the presence of some resistance and unfavorable
attntudcs but 1t 1s useful m pomting vut the locus and hmutations of these attitudes, their compo-
nents, gnd some of the ways in which television has been succes.ful in establishing more favorable
attitudes,

37. TEACHERS AND PUPILS ARE MORE FAVORABLE TOWARD THE USE OF INSTRUC-
TIONAL TELEVISION IN ELEMENTARY SCHOOL THAN IN SECONDARY SCHOOL AND
COLLEGE.

A cgreful study of attitudes toward instructional television, made in four United States com-
munities by International Research Associates for the Academy of Educational Development, has
been published 1n part along with the Hagerstown and Chicago cases of Vew Educational Media in
Action (volymes 1 and 2, 1967). The Hagerstown results are especially revealing. This is a school
system n which television had been 1n use for nine years at the time of the survey, and where there
was abundant evidence of acceptance and effective use. Yet even in this situation there proved)o he
an inverse relation between favoralile attitudes and grade level: .
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Proportions of D_ifferent Groups of Teachers and Administrators
/( WHo Agreed with Cartain’Statements about Instructional
Television (Hagerstown, 1965)

, Admin- Primary Inter- Junior Senior
Statements istrators teachers mediate High ~ High
Much or some help . 833% 76.9% 80.9% 62.5% 40.9%
. in teaching
Provides richer 287 . 984 96.4 %0 . 763
experience -
Enriches and expands 91.1 . 942 90.7 77.8 76.0
curriculum
Limits or educes 38 33 64 o 153 18.6
curriculum . ) -
, Y
Has no effect on 5.0 2.5 2.8 ‘ 6.9 5.4
curriculum )
X Improves curriculum 91.0 94.0 880 - 81.0 68.0
planning i
Improves quality of 97.0 94.0 88.0{ 81.0 66.0

overall program

Even in the least favorable group, the senior high school teachers, it must be pointed out that
attitudes were still quite favorable. Three-fourths of the teachers felt that television provides richer
experience and enriches and expands the curriculum, and two-thirds felt thatit improves curnculum
planning. Nevertheless teachers in lower grades were distinctly more favorable.

Westley and Jacobson (19€2) reported that they found a sample of fourth-grade teachers in
Wisconsin more favorable than a sample of minth-grade teachers in the same schools. Hardaway
(1963) studied 401 teachers in Illinois and Indiana who had been using Airborne television broad-
casts. He reported that, while elementary teachers showed no significant change in attitude toward
instructional television between a pre- and posttest, secondary teachers were significantly less favor-
able on the posttest. Goetzinger and Valentine (1963), drawing on a questionnaire survey of 204
University of Colorado faculty members, found that faculty attitudes toward mstructional television
moved from positive to negative along a scale of class-levels ranging from lower division through
upper division to graduate study.

\‘ What about the pupils? The Hardaway study also sought out the attitudes of 1,633 elementary
|and 1,487 secondary pupis in classes taught by Airbome television. They found precisely the same
iresult as the teachers. Elementary pupils were as favorable to television on the post-as on the pretest,
\:econdary pupils became less favorable to teaching by television after some expernience with it. The °
( uestion anses, of course, how fuch interaction must have taken place between the teachers and
pupils in setting these attitudes? Cutry (1959), found that sixth-grade science pupils in Cincinnati
were more likely than seventh.grade mathematits pupils, who were in turn more likely than ninth-
grade biology pupils, to erefer instructional television to face-to-face teaching.
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There are a number of studies 1n the literatuze in which pupils and teachers at different grade
fevels have been asked whether they preferred instructional teélevision to the face-to-face teaching
they had received elsewhere. Ihese studies are confounded by the same problems that invalidate some
of the comparative studies of learning from television, and by some additional problems also. There is
no reason to describe them in detail. Let us merely record, for what it is worth, that such studies in
elementary schools have produced groportionally more preferences for the use of television, than in
secondary schools and colleges. 5 -

. k]

When comparative attitude studies are carefully designed, as 1n the series of Penn State studies
reported by Carpenter and Greenhill (1958), television comes out rather well even at the academic
level where attitudes are least favorable. A total of 626 chemistry students were randomly divided
into groups that were taught by lecture-demonstration or by television. After four weeks, the stu-
dents returned to the face-to-face lectures, and then were given the option of remaining in that room
or going to the television room. Thirty-two per cent moved to the television room.

In another experiment in this series, 144 business law students were divided into face-to-face
and television groups, and after eight weeks all returned to the face-to-face method. Forty-two per
cent at that time said they preferred the ITV teaching; when given the choice of returning tu ITV or
remaining in the face-to-face lecture, 47 per cent chose ITV.

In still another experiment at Penn State, 219 political science students were taught for several
weeks by ITV, and then moved to a face-to-face instructional situation. Fifty-one per cent said they
preferred ITV; however, 70 per cent actually moved to the ITV room.

One hundred seventy-five education students had face-to-face presentation for four weeks and
then television teaching for three weeks. A secret ballot revealed that 61 per cent favored continuing
the class with the aid of television.

It is clear that other varables beside grade level are involved in determining attitudes toward
televised teaching. Carpenter and Greenhill found, for example, that students seated in the back
of face-to-face lecture halls were much more likely than others to prefer television teaching There are
a sufficient number of favorable reactions in the higher academic levels, and a sufficient number of
vafavorable ones 1n the lower grades,* to lead us to suspect that the way television is used, father
than the grade level, controls the attitude. Another important factor is, what 1s the alternative to
televised teaching? If it is a skillful, wellliked teacher, a small class, and plenty of opportunity for
interaction, most pupils at whatever level would choose face-to-face teaching. If the teacher is not
first-rate and the class is in a large lecture hall, they are less likely to do so. When Westley and
Jacobson found, somewhat unexpectedly, that 61 per cent of the fourth- end ninth-grade pupils they
were studying preferred to take mathematics in a face-to-face classroom, they sought the reasons for
the preference. Fewer than 40 per cent of the reasons had to do with television. The largest number
of reasons had to do with course content. Evans, Wieland and Moore (1961), too, concluded that if

*For example, Westley and Jacobson (1962) where 61 per cent of fourth- and ninth-grade mathematics students
chose face-to-face teaching, Los Angeles City School District (1953), where 84 per cent of high school students
thought ITV was at least as good as face-to-face teaching, and Parsons (1955), where Unwversity of Michigan psy-
chology of child development students preferred the treatment they were in, whether that was television or face-to-
face. :
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all variables are controlled, attitudes toward teaching by television will depend on the learning
principles in the content. !

One other small finding is worthy of not¢. Westley and Jacobson found that the pupils of one
of the three teachers they were studying were ,morc favorable tu television at a very high level of
significance than were the pupils of the other teachers. This suggests either that the classroom teacher
encouraged favorable attitudes in the pupils, or that the teacher provided a less desirable alternative.
In any case, it is quite evident that the attitude and performance of the classroom teacher will have
something to do with the attitudes of the pugi- oward the television lessons they are offered.

* TELEVISION THAN ARE TEACHER$.
[ / .

Case studies and observation reports suggest that the push to introduce instructional tele-
vision 1s more likely to come from administrators than from teachers. Thus is contrary to the history
of "language laboratories, where teachers or language supervisors have generally pushed the
inncvation (Haber, 1963). So far as we know, the history of the introduction of teaching films into
schools seems also to reﬂecl a higher proportion of innovation by the teachers than does television.
These two lztter media are, of course, less threatening than television to the classroom teacher, and
" “they can more easily be pushed by one schoo! because they are local rather than system- or a'ea-w1de
Therefore, the impulse to nnovate 1s more hkely to come from the teachers, and vigorous adrmunis-
trative backing may be less essential. But numerous case studies credit strong admimistrative support
(for example, in Amencan Samoa and Hagerstown) with much of the success that instructional
television has achieved, and lack of such support with some cases of lack of success.

38. ADMINISTRATORS ARE MORE LIKE/LY TO BE FWABLE TOWARD INSTRUCTIONAL

The research on attitudes backs up this conclu.'sion, so far as evidence is available. The
Hagerstown survey, cited in this chapter, found that admunistrative attitudes weie consistently more
favorable than the average of teacher attitudes. Surveying the colleges and unwversities of New, York
State, Starhn (1962) found that Nev York State University adminustrators were generally favorable
1u a prugram of instructivnal television, whereas the administrators ot private umversities and colleges
were less favorable, and the faculty members of both public and private institutions expressed
“concern and resistance.” When Bailey (1961) surveyed Texas colleges and universities for a micro-
wave television network, he found the adnnmstraturs favurable but the professors “not convinced
that educangnal TV is a proven success.’

3. VOLUNTARY HOME STUDENTS OF TELEVISED COLLEGE CLASSES TEND TO BE MORE
FAVORABLE TOWA 0 LEARNING BY TELEVISION THAN ARE THE STUDENTS WHO
TAKE THESE SAME 1 F.LEVISED COURSES IN THE CLASSROOM.

There are a number of reports 1n the literature testifying to favurable attitudes held by adults
toward television teaching. Among these are Rock, Duva and Murray (1951b) who found that 75 per
cent of a sample of Army trainces would rather be taught by television than by any other method,
Hoban (1963) who found that favorable react.ons greatly outnumbered unfavorable unes among the
stadents who histened to a televised college class at 6.30 a.m. five days a week . and Beatts (1957) who
reported that both IBM customer eagmeers in traiming and their teachers became increasingly favor-
able toward ITV with éxperience. Several pieces of research bear directly on the companson of
attitudes between out-of-school and in-school adult students. One of these 1s Janes (1961), who
studied 375 college students permutted to huose whether they viewed a televised social science class
at home or in classrooms, or took the course from the same teacker without television. At the
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begintung of the term, 47 per cent of the students were in the TV section, and 53 per cent i the
face to-face section, By the fourteenth week, 11 per cent of the face-to-face students transferred to
the television sectien, whereas 2 per cent of the television students went into the face-to-face section,
Thus the course appeared to be sbout as attractive by television as when taught conventionatly. But
Janes tound o consderable difference between the attitudes of students who viewed the televised
lectures at home dud thuse who viewNd i televisionwquipped classroums. The home students tended
to be positive m thewr evaluation: the othyrs, negative,

A simular finding came out of the extensive Clicagu expertence with the Junior College of the
A A certain numbe  of students un campus were assigned to view the televised lectures in class-
roons  Whereas the students who viewed at hume tended to be enthusiastic about the courses, the
classroom students did not, and on the average they made puurer grades than the home students.
Dreher and Beatty (1958) and Lepore and Wilson (1958) reported that home television students in
San Franusco were better satisfied with the televisiun course than were classroom students, and
Meierhenry (1955) repurted 4 parallel finding for teachers taking a course at home or on campus.

These results are apparently related to the con *iuns of viewing and alternatives available to
them. The Clucagu hume students, for the most part, had nu alternative way, except through tele-
vision, tu get a wollege educat i They were home-bound with a famuly, or physically incapacitated,
and therefore were grateful for the television uppurtumty and highly motivated to do well wth 1t.
The cassroom TV students, on the other hand, ,were, sitting in rooms where they would otherwise
have expected to be able tu ask yuestions and discuss problems with a teacher, but where they were
able now unly to look ata television tube, The studerfts un whom Janes repurted apParently enjoyed
the upporturuty tu sit comfortably at hume, perhaps with sumethung to dnnk or eat, rather than
having to go to the campus for the same lecture.

40, AT THE COLLEGE LEVEL, STUDENTSTEND TO PREFER SMALL DISCUSSION CLASSES
TO TELEVISION CLASSES, TELEVISIOM CLASSES TO LARGE LECTURE CLASSES.

We lave noted the Carpenter and Greenhill finding that students in the back third of large
tace-to-face lecture halls were more likely to preter television than those in the middie of the lecture
hall, who were in turn more hikely tu preter television thau those i th e front of the lecture balls. Two
other studies  car on this general pomnt. One s the study (French, 1163) of student attitudes at the
University of Musoun toward televised and face-to-face teaching The course was in the soual founda-
avis of education Dunng the first semester, students were taught in a small classroom. The next
three semisters, the teaclung was by television. In the fifth semester, all students were 1n a large
fecture hall. Attitude scales were developed to measure reactions to the method of  eaching, the
teacher, and the subject, and admuinsstered at the end of cach term. We have no assurance that scores
are wotnparabie, uf counse, because different students were in the course each term, and the course
may not iave been exdetly the same But the consistent order of favorableness (except in one case
whete [TV was un top) was small cdassroom face-to-face teaching vver televised teaching, and tele-
vised tedclung uver large lecture halls. A parallel finding came vut of the evaluation studies at Lus
Angeles Gty School Districts (1959), where i general “students accept.d ITV dasses, but preferred
tace to-face classes. Most students preferred an [TV class, 1if not too large, to a large face-to-face
lecture Jass ™ This suggestion that size of cass nay have sumethg w do with attitudes toward
televised, ds well as face-to-face teaching, 1s supported by the Carpenter and Greenhull finding (1958)
that the proportion vt Penn State psy chology students whio had been taught i small TV (Jassrooms
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and preferred TV, was sigmificantly greater than the proportion of those who had been taught in large
TV rooms. .

So far we have been talking about student attitudes. It should be recorded that Goetzinger and
Valentine (1963) found an “‘almost perfect correlat:on™ between class size and attitudes of University
of Colorado faculty toward the use of instructional television. Typically if the class was not over 200,
they preferred to use television; otherwise, not.

41, THERE IS EVIDENCE OF A HAWTHORNE EFFECT AMONG STUDENTS BEGINNING TO
USE INSTRUCTIONAL TELEVISION, BUT NO FIRM EVIDENCE THAT ATTITUDES
TOWARO THE MEDIUM NECESSARILY IMPROVE OR WORSEN WITH TIME

Observers often note a “Hawthome effect” — an increase 1n interest, favorability, and motiva-
tion to do well - whenever a new teaching medium is introduced. The effect has been reported with
television, programmed learning, language laboratones, nstructional films, and radio. Neidt (1963)
notes 1t 1n hus study of nomintellective factors 1n learmng from the media, and raises the question of
how to maintain the imtially favorable attitudes that tend to accompany a new learming expenence.

There 1s nothing 1n the research to indicate that attitudes toward instructional television neces-
sarily must become more or less favorable with time, In some cases, there is evidence that students
become less favorable. We have already cited a cas. .z two 1n which secondary school students were
less favorable after an exposure to television than oetc .e. Dycr-Bennet, Fuller, Seibert, and Shanks
(1958) reported that Purdue students taught calculus by television became less favorabie with time.
Macomber et al (1957) reported the same finding for Miami University students taught severai
subjects by television. And Pflieger (1958) reported that Detront school students were losing interest
in television mnstruction after the first semester. On the other hand, Reede and Reede (1963) found
that Penn State students taught economics by television became increasingly favorable toward the
medium, Nelson (1958) reported an increase 1in favorable attitudes on the part of students of speech
taught by television, and Kumata (n.d.) reported that advertising students taught by television
became sigmificantly more favorable toward that kind of teaching. Klapper (1958a) found that some
classes were more favorable, some less favorable. on a posttest than on a pretest. 1t seems probable,
therefore, that the important vanables have to do with the kind of teaching on television, the
conditions for studying by television, and the degree of attitudinal support. In other words, it 1s the
way television 15 used that determunes whether an imitial interest in the medium 15 maintained.

There 15 support in the hterature for beheving that teachers are hikely to become more favorable
toward 1nstructional television if they are actively involved in using 1t and determuning how it 1s used.
This observation 1s found n several case studies (e.g., Hagerstown, Samoa, Chicago), but also 1n
certain survey and experimental studies. Handle:nan (1960) found that teachers who had taught by
television were significantly mcre favorable toward it than teachers who had not. Mcintyre (1963)
found that, while teacher attitudes modified favorably over a year duning which they saw something
of a televised course produced by their colleagues, the faculty of the School of Dentistry, which had
produced the course, were sigmficantly more favorable toward television than the rest of the umver-
sity on every scale. And Evans, Smuth, and Colville (1962) reported that when a group of professors
who were strongly resistant to television were allowed to prepare, produce, and present several
videotapes, their attitudes toward teaching by television became stnikingly more favorable. The prin-
uple seems to be that involvemenr and famihanty may overcome fear and distrust of the medium.
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42. FAVORABLE ATTITUDES ARE DISTRIBUTED WIOELY ENOUGH AMONG DIFFERENT
TELEVISEO COURSES TO CAST DOUBT ON THE ASSUMPTION THAT SOME ACADEMIC
SUBJECTS, PER SE, MAY. BE DISLIKEO AS MATERIAL FOR INSTRUCTIONAL TELE-
VISION.

Intwmtively 1t would seem that certan courses  for exan}ple, a course like public speaking in
which the students, rather than the teacheer, are responsible for most of the classroom activity —
would be liked less well on television than some other subjects. And this may be. Yet the basic course
tn speech was taught by telewision at Purdue (Nelson, 1958) and student attitudes were favorable. A
subject like hustory might seem less adapted to television than a course like physics,1n wnich there is
a great deal to demonstrate. But “The Amencan Cultural Hentage” was taught at N.Y.U., with
favorable attitudes vn the pagf of students (Klapper, 1958a), and one expenment in the teaching of
college physics to a small class by television (Bailey, 1959) produced unfavorable attitudes. (It should
be puinted out, however, that the Harvey White physics course broadcast on television proved to be
very popular, and other science courses, at vanous levels, have been favorably received.) High school
mathematics by television has aroused slightly unfavorable student reactions in Nebraska; favorable
ones 1n New York and Wiscomsn (Neidt and French, 1958, Geddes, 1962; Westley and Jacobson,
1963). Psychology has been recewed favorably at Kice and Penn State; unf-vorably at another
umversity (Evans. 1956, Carpenter and Greeniill, 1958, Dunham, 1960). Subjects as unhke as
German, muihtary science, American government, education, and advertising have been taught by
television and recewved favorably. Indeed, complete 12-grade curncula have been taught by television

. 1n Amenican Samoa and at Hagerstown, and a complete junior college curriculum has been offered on

open-aircuit 1n Chicago — all without directing special attention to any course O subject that was
broadly dishked or mamifestly unsuitable for teaching by television. lu other words, in this 1nstance as
in others we have cited. we are apparently not dealing bere with the key variable. Whether or not
some subjects are less easy to populanze on television, 1t is not the subject matfer that seems chiefly
to govern the resulting attitudes of students. They seem to depend more dnectly on how the subject
1s taught, and the conditions under wluch the course is received and studied.

43. LIKING INSTRUCTIONAL TELEVISION IS NOT ALWAYS CORREL/TED WITH LEARN-
ING FROMIT.

-

It would seem that liking would usually go along with learmng n the use of 1nstructional
television. and this relationship may in general hold. For example, pupils’ attitudes are more likely fo
be tavorable n pnimary school, and  so far as we can rely on the evidence — pnmary school
television classes are probably more likely than classes at other levels to produce a high rate of
learning, However, the few correlational studies that are available, ra e doubts For example, Mernll
(1956) showed a 45-munute kinescope to farmers and homemakers, then took attitude ratings and
measured learmng. He found no sgmificant relationship between the hiking and learning scales, and
suggested that they relate to ditferent attnibutes of the television program Whiting (1961) compared
he grades obtained by students w history and anthropology taught by closed-ctreut television, with
their measured attitudes toward television nstructior  He found that students who were relatively
neutral toward instructional television mace higher grades than those who favored teicvision teaching,
although the latter scored lgher than those who dishked television teaching, Unfortunately, ability
levels were not controlied. The conclusion seems to be, not that favorable attitudes are always
vnrelated to effective 'earning, but that favorzble attitudes are not always necessary forit. As Merrill
says, the attitudes may reflect one aspect of the teaching, the learmng, another.
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43. AMONG THE FACTORS THAT DETERMINE TEACHERS’ ATTITUDES TOWARD INSTRUC-

—JIONAL TELEVISION ARE (3) HOW THEY PERCEIVE THE DEGREE OF THREAT TO THE
\0 ASSROOM TEACHER; (b) HOW THEY ESTIMATE THE LIKELIHOOD OF MECHANIZED
INSTRUCTION REPLACING DIRECT CONTACT WITH STUDENTS; (c) HOW THEY ESTI-
MATE THE EFFECTIVENESS OF INSTRUCTIONAL TELEVISION; (d) THE DIFFICULTIES
THEY SEE IN THE WAY OF USING MODERN TECHNIQUES; (e) HOW CONSERVATIVE
THEY ARE, AND WHETHER THEY TRUST OR DISTRUST EDUCATIONAL EXPERI-
MENTATION.

A number of studies have been designed to identify the dnmensuqi of teachers’ attitudes

_ toward nstructional television. Knowlton and Hawes (1962), studying teachers at Naiional Science
Foundation summer institutes, reported that two facturs seemed v distinguish their attitudes toward
the use of audiovisual means of teaching. These were (a) their estimates of the instructional usefulness
of 'such means, and (b) the barners they saw tu the use of such means. Handleman (1960) n a
questionnarie study found that 17 out of 40 items differentiated the attitudes of teachers who had
and who had not taught wath television. Chief among these were (a) fear of a standardized, mechan-
1ized education, (b) fear of the non-TV teacher decreasing in effectiveness, (c) concern over lack of
student feedback, and (d) distrust of measuning instruments (which may be a generally conservative,
antiexperimental factor) In each case, the teachers who hadexpegience with television were more
favorable. Hoban (1963) found that the majur obstacle to eachc}vpproval of televiston was an
“anticipatury denul of access tu interpersunal interactions with the instructor and classmates.”
Evans, Smith and Colville (1962) reported that pro-ITV teachers, contrasted with anti-ITV teachers,
were likely tu (a) be more vanable in their teachung techniques, (b) be more interested in research, (c)
have more teaching experience, (d) be more tolerant of psycli logical interviews, of might students,
and of student activities, (e) shuw less voneern with econumuc rewards, and (f) be less hikely to have
colteagues who agreed with their views.

Perhaps the most e¢laburate study of this kind was by Westley and Jacobson (1962). They
conelated and factor-analy zed a senes of attitude respunses by teachers of fourth- and minth-grade
mathematics in the Madison, Wisconsin schouls. Some of these teachers had, some had not, taught
with television The factor analysis isolatea ien dimensions of at*itude, as follows

(a) challenge  threat (for example, will instructional television tmpatr normal teacher-student
relatiunshups, leave too much tu the studiv teacher, endanger the cassroom teacher’s advancement
and threaten his eventual unemployment?;

(b) econumy (willit heip wath nsing enrollments, and ultimately save 1n instructional costs?)

(c) nstructional side-benefits (can adults learn by watching the broadcasts to schools, and may
it not be 4 goud way tou acquaint teachers with such things as new mathematics content”)

(d) partnership (may the studiv teachier not “back up™ and strengthen the classroom teacher,
and improve student achievement?)

(e) respunsiveness (will television instruction dull the pupils’ interest or contnbute to positive
attitudes toward the subject taught:;

(1) parental influence (huw will the parents react to the bruadcast lessons they see on the air?)
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(g) securtty (could television teaching ever replace the classroom teacher”)

th) mvrdious compansons (wll the “master teacher™ on television make the classroom teacher
see=1 inept at times?) )

() experumental attitudes (even though the valug of instructional television s not yet deter-
muned. shouldn’t we give 1t a try?)

) wmservice tramang (will it be useful n bringing teachers new content and rew methods n
their fields?)

A teadier’s general attitude and probable behavior toward instructional television, they feel,
will be determined by the stand he takes on these ten dimensions. The names given to the factors
were apphed by the researchers.

There are 4 few research studies,and a number of expenience reports on how teachers’ attitudes
toward instructional television may be changed. The expenence reports say, for the most part, that
involvement and in-service training are key eiements in making classroom teachers more favorable. If
the teacher can have 4 part in planning what s taught on television, and what classroom activities are
built around 1t. and if he can be given help in learning his new role, he will like it better and do 1t
better. The research. such as 1t 1. backs up thuse conclusions Hardaway, Beymer, and Engbretson
(1903) found that teachers who used Aitborne television courses and who had a course or wotkshop
i teaching with television vere distinctly more favorable than those vho had not taken such a course
or attended 4 workshop. Devault. Houston, aud Boyd (1962) found that among Texas teachers of
elementary schoul mathematics who were using television, consulting services resulted in significantly
more favorable athitudes and a higher level of matheratics achievement frorm their pupils Among
non-television teachers. however, there was no such result Apparently the television teachers did
need help n learning their new tasks apd procedures

45. AMONG THE FACTuRS THAT DETERMINE PUPILS” ATTITUDES TOWARD INSTRUC.
TIONAL TELEVISION ARE (a) HOW MUCH CONTACT THEY THINK THEY WILL HAVE
WITH A TEACHER; (b) HOW THEY COMPARE THE RELATIVE ABILITIES OF THE STU-
DIO AND CLASSROOM TEACHERS; (c) WHETHER THEY FIND INSTRUCTIONAL TELE-
VISION BORING OR INTERSSTING; (d) THE NATURE OF THE TELEVISED PROGRAMS
THEY HAVE SEEN; (e) THE CONDBITIONS OF VIEWING.

Becher (1963) worreleted fie attitudingl responses of a large number of college freshmen who
had not yet been enrollec 1 a ¢ ege course by television. Thus their attitudes were based on
antiapation, rather than expenence e found two clusters of attitudes one centenng around their
estimate ot how useful ITV was hkely to e and whether 1t does or does not maintan high intetlec-
tual standards. and a second one which he alled “warmth™ and which centered around their
estimates vl whethier television teachig was likely tu be fniendly and plcasm‘&. or <old and mech-
amized Andrews (1960) repurted that secondary students who had beer taught high schoel algebra
by television hiked Jeast the absence of personal vontact between the studio teacher and students, and
the tact that they were unabie w taterrupt the television to ask a question. They hked most the fact
that the TV lesson {su they repurted) required more student attention. and that all stndents got the
same vuthne and the same level of .nsauction
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These results fit with the attitudingl surveys made by International Research Assouiates amung
Hagerstown and Chicago students (see .Vew Media in Action, vols. 1 and 2, 1967). Hagerstown
students reported thal the quality that tended to make non-television teactung easier for students was
that they could ask questions when they wanted to, get personal help from the teacher, and partici-
pate at any time in discussion. The qualities that recommended television teaching were the excellent
visuai materials given by telewision, the fact that television vounes were better prepared and more
complete, and the expertness of television teachers. In Chicago, the students of Television College
were asked what they Liked and what they didu't like about that kind of teachung. The moust frequent
favorable responses were:

- Proportion of
all respondents'

The television teacher is better prepared, organized,

covers the course better. . ... e e .. 28%
Television teachers are good, the best, better than classroom teachers ......... 10
Provides an opportunity to see and hear people. eminent persons,

paneldiscussions * ....... .. ...l 12
Good VISHAlS . .. e 9
4 { These favorable responses appear to relate to quality.)

Converence of not having to travel toschool .. ...................:... 28
Opportumity to attend class in informal atmosphere .... ...... ......... 10
Can make audio-tape and replay forstudy.......... ... .ol 7
More flexible time-schedule than classroom courses ..... .......... e 12

Lessons are shown twice; one can pick up a lesson the
second time around ... ... e 16

{ These responses seem to 1. lare to convenience.)
Provides otherwise unavailable opportumty for education..... ............ 26

{ This relates to the special nature o ﬂicago Television
College, which teaches many Izm/ze-boun {rudents )

No interruptions, teacher can go right on, thhoutqucsnons distractions ... 19

{ This is the other side .} the comn: Apparently the opportunity
to ask questions of the teacher is not valued equally by all students.)

What did they not like? These were the chief responses

Cannot ask QUESLIONS . ... ...ttt e e e e 42
Lack of personal contact with the teacher . ... .oooe e, 35
Television teacher goes too fast; if get lost, can’t catchup .. . ....... L. 19

{ These responses relate to the lack of direct contact with a teacher.)
Television is boring, monotonous, difficult to pay attentionto.............. 19
Poor quality of the instruction; courses are not so good as they shouldbe ... .. 17
{ This is the quality dimension. )
70
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Proportion of
all respondents

Too much aistraction in auditorium; large classesare noisy. ................ 14%

(They prefer small rooms or home viewing.)

Lack of classroom discussions, recitations . ................oiiiiiai.s 22

Difficulties with the return of papers; no information a})out where the R
mistakesweremade ...l e 9

Time for telephonmg to ask questions istoo short % ....................

Lack of contact with fellow studen;s, no informal discussions, no one to

talk to about thecourse ...........c.......... e 8

{ These comments apparently relate to the particular situation of
teaching students at home, and would not so djrectly apply to
teaching shared by a studio and a classroom teacher)

In each case 1t was found that the favorable responses were more frequent, and unfavor-yle
ones less frequent, among students who had taken at least 15 hours of televisson than among those
who had taken less than 15. Whether 1 self-selection factor operates to help bring about this differ-
ence is not known.

There are only a few studies that allow us to interpret some of these comments about quality of
television teaching n specific te s of course content and teaching method. Brandon (1956) con-
cluded that college students, other things being equal, found interview and discussica formats more
interesting than lectures for television courses. Gropper et al (1961) found that girls become signifi-
cantly more nterested in science when a student was used to demonstrate an experiment on tele-
vision than when an adult was used, boys showed no difference in their reaction to adult and to
student demonstraturs. However, with student demonstrators, more students, both girls and boys,
were hkely to do the experniment at home. Starlin and Lallas (1959) found that college students in
Oregon would accept televised instruction from other campuses as readily as from their own campus.

Several expenments have tried to relate the use of a *‘talk-back™ system (a communication line
from classroom to studio) to attitudes toward television teack.ing. Rock, Duva, and Murray (1951a)
found that too many trivial questions tended to be asked on the talk-back system, and that this
disturbed the class. Howeser, a study by the Southwestern Signal Corps (1953) indicated that the
talkback syster: helped keep military trainees alert, and that with the system a student did not prefer
a class directly with the teacher to a tzlewised class. Reede and Reede (1963) reported that a small
percentage of students found that talkback system frustrating or muldly disturbing, but not so many
as found at frustratmg or disturbing not to have the teacher present, and attitudes of students toward,
1TV improved during the course 1n which the talkback device.was used.

In view of recent uses of television as a tool by which teacher trainees can observe classroom
practice, 1t may be interesting to note a few at..udinal studies on tlus technique. Thompson ( 1960)
found that students preferred direct observation to televised ubservation, and both of these to films
of classroom practice. Voorhies (1960) reported that students judged direct observation te be shightly
better 1 some respects than televised observation  mawmnly because they could see more and could
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direct their attention where they wished. They suggested that an 1deal system would be three cameras
bringing three different views of the classroom to the students outside.

Thus there are few absolute guides 1n the research on attitudes toward instructional television.
There is a tendency tor attitudes to be more favorable toward teaching by television in the early
grades than the later ones, but this 1s not always true. There is no good reason to doubt that
instructional television may be either hked or disliked at almost any giade level and in almost any
subject matter, and the way it 1s used, along with the conditions of 1ts use, rather than grade level and
subject, will decide what attitudes 1t draws forth. A student’s attitudes toward teachung by television
seem to-relate closely to how he perceives the quality and interest of the course, how frustrated he 15
. at having to wait until the end of the broadcast to ask hus questions, how he perceives the alternative

to bemng taught ty television, and his feeling abc ut the conditions of viewing. A teacher’s attitudes

seem to relate closely to his estimate of what television 1s Tikely to do to the classroom teacher’s
present status and future prospects, and his perception of how effectively 1t works in the classroom.
If a teacher can be made to feel involved and 1f he can be heiped to learn his new role, then his own
improved attitudes are likely to be reflected in student attitudes, and he 1 more likely to ntegrate
the broadcast nto an cffcct:v.e classroom situation  which will make both students and teacher hike
it better.

~
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V. Learning from Television-

° D l - ‘e °

in Developing Regions
o ter

- £ .

~ . ™
Televfyon 1s being used to contribute to cducation 1n more than fifty countnes of the world.
Many of these are in the stage of “developing.” What do we know.about the effectiveness of the

medium in developing countries?

«

. : . ,
46. THERE ISNO EVIDENCE JO LEAD US TO BELIEVE THAT CHILDREN LEABN ANY LESS
EFFICIENTLY FROM TELEVISION IN DEVELOPING COUNTRIES THAN ELSEWHERE.

Less research has been conducted on learning from instructional television 1n developing coun-
- tries than n the industrialized countnies of Europe and North Amenica, but what has been done isin ,
no respect less favorable or encouraging than the rescarch in the developed regions.

For example, in Niger where some first-grade classes were taught by television and classroom
monitors, te children were carefully tested at the end of the year in the four subjects they had
studied  spoken French, reading, wriing, and anthmztic. When their performance was compared
with the standard avérage, for the grade in Niger, these we e the results:

~ . -

3

79 per ent scored better than the standard average'in spoken French;
" 88 per cent sccred better than the standard average in reading;

56 per cent scored bettér than the standard average in writing;

more than half scored Letter than the overall average for arithmetic, but their perform-
ance varied with the level of abstration - in concrete problems, 89 pe1 cent (better
than average), semi-concrete, 87; mental problems, 75; oral, 70; applied, written 50;
abstract, written, 33. ' X

The Niger examiners concluded that television in the classroom would not only produce satisfactory

learning, but would also improve the average of class performance over what it had been. (Schramm,

Coombs, Kahnert, and Lyle, p: 76; and 1EP, |, passim.)

In Sainoa, the high school entrance examu ations at the end of the first two years of the
television experiment made it pussible to compare public school children who had been taught by
television for twu years, for une year, and not at 2ll, and children who had been taught throughout
the aight grades vy American teachers i nussion schools. Thus first set of tests  necessanly tentative
until confirmed by later results  indicates that children who have television for even one yea. do
cunsiderably better in the entrance examinations than thuse whe have not had it, and those who have
been expused to television teaching for two years do about as well as the mussion school graduates
taught by foreign teachers.{Personal craununication,) .

In Columbia, sume thousands of pupils taught in part by television were «»>.ed against a

comparable group taught from the same syllabus, but without the aid of telewisior  This kind of
1
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companson, of course, 15 subject to the samc cal.’tlons and quahificajions we have made previously in
discussing United States comparnisons of television wath. classroom. Eight meaningful compansons
were_possible. In three of them, the television studcnts did signific . .sly better, n the other five, there
were no sigiificant differences. The three companisons that favored television were grade 2 language,
grade 5 mathematics, and grade 4 natural science, (Comstock and Maccoby, 1966). The ones 1n whic'y
the differences were not sigmficant were two science and three social studies classes.

~
LY

In several countnes, television has been used as a main source of hiteracy instruction. Very few
quantitative results are available on these cases, but literate graduates stand as evidence of success
For example, 1n the Ivory Coast, television has been used, in connection with molllilorcd groups, to
teach 800 men to read, wrte, and do ssmple anthmetic, so that they could assume positions as
middle-level supervisors in industry (Kahnert, Capelle, and Navaux, 1967).

We shall have more to say later about the use of television 1n developing regions for in-service
trammg of teachers. Let us note here, however, that in Algenia a combination of television and
progragnmed mstruction, intended forteachers, was tested agawnst a group taught the same matenal in
thz classroom, and the expenmental group did considerably better (Lyle, Jong, Kahnert, and Lestage,
1967). In Colombia, an in-service course on the new math was given by television to about 1500
teachers. The amount of learning was qtute impressive. The more programs a teacher viewed the more
he learned. And 1/ 4 teacher viewed 1n a group or 1n combimation with a class, he learned significantly
more than 1f he took the <lass only ur vxewed without a group or class. (Schramm, Coombs, Kahnert,
and Lyle, 1967, p. 78).

-~
There 1s some evidence from Japan (Ishikawa, 1959) of students in remote 1solated rezions
learning less efficiently from television than do city students, but this is believed to relatep ‘heir
previous preparation and perhaps to tae classroom context in winch they worked. Later we shal Lave
sumething to say about reports of difficulties 1n pnmiuve cultures tn learning to interpret picture:
and drawings, but these are apparently soon overconme. 3 .

It should be added that such research 2, there 1s indicat . that all the mstructicnal media are
effective 1n develuping teprons. For example, an expeniment in teaching geography with films in New
Delhy resulted :n the filmetaught group learmng significantly more than a class taught the same
material, wathout films, by a classruom teacher (National Institute, 1961). In Turkey when films on
physics (ongmally made for television) were added to a course, there was no signmificant difference
between scores made by students who had c‘(pcncn«.cd teachers and those whose teachers were
mexpenenced - whereas without the films, there were large differences (Turkish Ministry, 1961)
The effectiveness of radio was demunstrated by a large-scale test of radio rural forums in India, in
1956, as we have cited before, and by 2n experiment in teaching primary subjects by radio m
Thailand, (Xoumsar and Ra.dmangkdla 1960), among others. Recent reports of the effectiveness of
programmed instruction in Kicvelopmg situation have coune from Rhodesia (Hawkndge, 1967)

£
-
» s

~ .

47. UNDER SUITABLE CONDITIONS, TELEVISION HAS BEEN SHOWN TO BE CAPABLE OF
HIGHLY MOTIVATING LEARNIRG IN DEVELOPING REGIONS.

It 1s difficult, of counse, to separate the Hawthorne effect from the lasting effect of television
on student motivation. Nevertheless, the repurts are encouraginig, and have led observers to believe
that tck:\v\snon, used skillfully and 1 a proper classroom setting, can contribute interest and centive
rather than boredor.

o
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['wo examples tioin Attica will ustrate the nature of many reports from developing coun-
tries. From Niger. this report way tnade at the second year of the television expeniment with fifst-
grade pupils

Se
“The atutade ot the pupis can best be dcxmlml by comparson with puptls recemving the
traditiunal schooling i schools nearby. From our own ubservation and that of the teachers connected
with the stations, the pupils receving the television mstruction have much happier faces, are more
spotitancous, and seem far mure mtetested i attending school. In the Jdasstoom they are free and
jovous, and sometimes seem to be absolutely enchanted.

lu

“ln complete liberty and of their own accord, they wiil vften clap their hands and dance and
stng. This does not create any problem of disciphine, however, as the momitors know when itis time
%stmm enthustasm in a firm but friendly manner.

“Twou points can be imentioned which will show the interest of the pupils i this method of
fstruction. Unlike the other schouls, there 1s no absence vn the part of the pupils  there was none
even dunng a recent epidemie. They not only come to school, but they come eafly 1 order not to
nuss the first television teansnussion.” {_chramu 1967, p. 33).

/

From Zambua, this report was made at the end of an expeniment m feaching teracy and funda-
mental education to adults by closed-cireunt television.*

¢

“When televiston 15 used, the effect of the dassroom teacher on student attainment 1s relatively
. shght. However, not only the statistical results must be umsldcrcd When there was a classroom
teacher there was better classroum vrgatzation than when there was no teacher. But even without
the classtoom teacher. television tedching appeared to have the power to hold a class The television  *
classes had a far more satisfactory attendance record than the classes at the Adult Education Centres
at Rhiokana. ... The holding power of television teaching 1s a most tmportant advantage, as one ¢
the fallures m many courses for adults such as are run by the copper mines 1s that the nor)\al
drop-out makes 1t almost unpossible 1o run the cnqrs_c;_gl;ﬁgcntly." (Crpwell, l‘)(\(\ p- 84.) .

e e -

’/

lhe eftect neea nu m;ca&mly be pusitive, For example, m Sumoa where the genergl dfcu n
the prinary schoul,was tu heighten nterest and motivation. frequent dbjections were m.ldc by high
school students that. the television lectures were bonng, largely because there was uns.msl.utnry
discussion and urterchange m the very large JJasses after the television. Thcrclmc the way these
media are used., as welt as the media themselves, detenmne class reaction. e

.

48. ILLITERATE PEOPLE NEED TO LEARN CERTAIN PICTORIAL CON(IENTIONS THERE IS :
SOME EVIDENCE SUGGESTING THAT THESE CONVENTIONS ARE NOT HARD TO
LEARN. ,

We generally know how ditficalt it can be when we try to communteate with peop'e from
anuthier culture by means ol verbal symbuols. The same word can mean entirely difterent things even
> though the two persuns both know its dictionary detininioh. The awarengss of sucly ditficulty some-

tines results m o« tendency to rely hieavily on picton:! symbols The assumption s it pcnpk cannot

utiderstand the words, they surely will understand the pictures. This assumption plays 4 key rolen
our etiorts to mtroduce nstructional «. .dia hke fitm and television to developmg gountries

- . -
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Howevér, from what we tow know, this assumption does not always hold. An often cited
example is the expenience by Holmberg in Peru (Holmberg, 1960). When the Peruvian villagers saw 4
health film showing enlarged pictures of lice, they thought these were an entirely dafferent species of
anuval Holmberg found lus sudience totally unable to see any connection between the film and thear
own life. Any features that were not completely reahstic were nusunderstood.

Such baffling experience hus been reported by uther researchers who have tnied to teach people
in developing countries by meuns of films, pictures, and pusters. Court (1959), for instarce, found hss
Nigerian audience unable o uaderstand pictonial illustrations. The biggest ubject, rather than the one
in the foreground, was taken to be the most important object m the picture. Also, a whole object
must be shown. One shot of FERat’s head was mustaken for that of an old man because the goat had a

beard and luss four legs were not 1. In other words, notlung should b ieft to the imagination.

E
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In addition to these difficulties with visual conventions. Court found that the perception of
pictutes was handicapped or distorted by the cultural expenens. of lus subjects. Because North
Nigenan buildings are not rectaugular, these new hiterates could not recognize drawings of house
interiors having vertical hines and night angles. Also, a doctor s known by lus stethoscope i Nigenan
towns If he 1s shown as a person carrying a black bag, he will likely be identified asa west Afnican
barber. A house with curtains in the windows is scen as a house of prostitution.

’

Marsh (1951) found in an expeniment conducted in Johannesburg that African children had
trouble with two-dimensional perception. A simular experience was reported by Holmes (1960) in
Kenya. Holmes found that s sybrects usually could see perspective only -whea—the same iype of
objects followed each otller, ke 4 10w of houses. When different objects at Jifferent distances were
shown, perspective was uften lost Also, he found pictures are not self-explanatory. While objects
could be shown smaller tii.m life, magnified objects (fhes and mosquitues) were nut recognized,

Winter (1963), experimenting with the perception of safety posters by Bantu industnal works,
found that even colurs had special symbolic medinngs to tae natives. For imstanee, tl. red color was
seen as fire.

The expenence of Spurr (1954) seems to suggest that some of hus Tanganyikan subjects might
have been puzzled by ﬂh, fact that the objects 1 a preture do not move. He found that with moacn,
the ubjects were much Easier to equate with hfe. Although color v as found to help biing o picture

closer to reality, it 15 nog as spectacular an improvement s monochrome v ith motica,
1

Simlarly . utisLd and Keatl (?00) found w their experiment in rural Bryzil that comprehen-

y oxeesaive o insufficient detal, unfanuliar subject matter, and

+

510N uf pictorial >y wbols 1 1 duad
tmagingtive treatment. ‘ambk plutuus fur ¢ process uqumug, several steps were not understoud.
\\ ‘ K3
What all these ﬁndmg,; suggest 1> We would be taking too mudh for gmntcd if we assumed that
people having different l“xpt.m.m,u widi visual images would sec a filin or still picture the way we do.
To understand ¢ picture, requires certain visual conventions which have to be learned. Besides, cortain
cues and symbols may (hdve meanings to the natives in 4 way quite unexpe.ted to the outade
communiudtors, In t!us' sense. knowing the culture will be absolutely necessary 1f one wants to
prepare g program of mstruchiunal matenals for successful apphication to o developing wountry,
‘\

As to the visual cgnventions, thie natives must be taught to read prctures just as they need to be
tausht to read prnted n)atcnal. The ubservation by Morton-W lhamns (1953) i Nigera indicates that
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1t 15 not too difficult for_the natives to learn the visual conventions commonly found mn film. His
. audience, mainly school chitdren, quite rapidly accustomed tself to this n'edium of communication,

and on the whole comprehended and remembered 4 satisfactonly high proportion of the matenal
presented. ,

4 Several uther researchers have offered advice on haw to help the natives understand a pictonal
presentation. Saunders (1953) found that westera themes and background contributed to fallure of
understanding by Indian willagers. The first picture must be of a faniliai kind. There should be no
tnck ,angles or partial Objects. Repeating ¢ tures seemed to bore hisaudience. If anidez nccds to be
- ~”—'-r—épcatcd repeit it-in commentary. N
et : '

Holmes (1963), workmg m Kenya, also found that famihar objects are more easily understood
thay nfambar ones. Pictorial symbols should be reahistic. Hustrations on a process should have as
many pictures as there are stages in the process. Comprchensnon 1s reduced by either unnecessary
detail or excessive deletion of detail.

' .
|

Spaulding (1956), based on work done amon}_, newly literate adults in Costa Rica and Mexico,
found that slustrations need to be presentc in terms of the past experience of the audience.
Effective communication of speafic 1deas could be achieved by muinimum illustrative objects and

reahstic purtrayal, including the use of olor; Spaulding found that captions add to information ,

¢

————— e e

difficult to, dc{ict pictorially. i . .

. One apzrua«.h to pictoral presentation which seems to have had considerable success with Latin
Amencan anll African dudlem.es 1> the Walt Disney-type cartoon. From a preliminary survey con-
ducted in "e:mm, districts 1n Mcxn.u Salvade:, and Guatemala, Disney (1955) reported that cartoon
films abuuL\‘Snsedsc and“infection seemed to be eas.ly understood by the most backwi.d and |Ihterat,e
people. His explanation is that humor 1s a quick way to communicate with other pople. .

. In a study of hedih™ educatnon m Baganda, Ladkin {1951) found that Lmncy-typc cartoons

suttaMe for hus, Afm,.m audncmc Two other kinds of films also found suitable were documcntary

whu.h ,-uvldcd/fdm/lr general background, and story-telhng didacticfilm. ' /

) h -

. s Pickering (1954) wsed three cartoon films by Walt Disney. “Hook Worm," *The Way Disease ’

vacls. and “The Winged Scourge.” The films had vernacular commentanes For hismative audience

¢ Gold Coast, Prckening found these Disney cartoun, quite effective. The characters in the udrtoor)s

need tiot be “afneamzed.” e suggested tiat caituuns which leave nothing to the imagination are'a

goud way ut making the unsuphisticated people realize the dangers of worms and infections "/’ a

manner they had never been able tu wsualize before. However, even though the results of the

Disniey-type wartuuns dppear encouraging, 1t must be pomted out_that these are more or less impres-
s1onistic findings. Their vahdity need to be fusther checked by more careful expennments. '

; 49. WHEN MEDIA ARE_INTRODUCZD FOR UPGRADING THE LEVEL OF INSTRUCTION,
! THEN IT HAS PROVED VERY IMPORTANT TGO TRAIN TEACHERS IN THEIR.PROPER
/ ~ USE AND TO KEEP IN CLOSE TOUCH WITH THEM. !’
’ /

The impurtance of adequately tramming the teachers in the use of education il te Iemloq can be
hardly uvercmphasized. The training involves two aspects vperation and mantenance of the equip-
ment. and playing a proyer role in the instructional eavironment.

t,
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For teachers i well-developed countnies, the operation and maintenance of televisign sets
may seem trivial. Yet fallure to pay attention to such simple things has led to senous problems in
developing countries. For mstance, mn one case (Beardsworth, 1966) several hundred tck:ws:on sets
were 1ssued to schools, but after a short time most of them were found to be defective In some
cases, the sets had even been removed from the schools. \

\ : \
. One way to solve problems uike that 1s to organize semmars for teachers. The Indian experiegce
suggests that such senunars could be quite helpful. Duning the senunars, the teachers were taught ho%v
to handle the receivers, how to handle television mn the classroom, and how to follow up the telecast
lesson.

“o

/

However, experience 1n some of the developing countnes has shown that merely training the
teachers 1s not enough to ensure successful use of the media, There must also be follow-up work to
make sure that the teachers are doing what they are supposed to do, to find out what_their probléms
are,.and to help: them solve these problems. This was essentially the conclusion of a group of
educators who met 1n 1966 to discuss the use of educational media 1n several developing countnes
including India, Nigena, Uganda, and West Indies (Beardsworth, 1966) They._ found that in many
cases the programs seemed to be of/gond quallf/and surtable for the Tocal audience. But the s ,)Lstem
often broke down thﬁggh.msuﬂ‘ment briefing of the teachers and lack of follow -up. These educators
found 1t thhout question essential that some haison officers should be. appomtcd to visit schools

| T 1t
T, 7
In the educational television project in ngena/sucﬂ lraison system was put nto practice. With
the assistance of two U.S, AID speciahsts, t/hc liaison section prepared and distributed visual aids,
1ssued timetables, and distnibuted detailed notes for each television lesson as well as other materials
for use in the classroom. Besides, the haison section visited the schools and agsisted the teachers with
any problems that arose at the end of a session. )

"It 1s only through such close follow-up that actual problems can be discovered and solved. The
magnitude and vanety of problems can be illustrated by the experience in Colombia, perhaps one of
the best documented studies of mnstructional television in developing countnes. Here we shall cite
some of the reports by Peace Corps volunteers whose fob was to make sure that the classroom
teachers were doing the right things (Comstock and Maccoby, 1966a):

. Volunteer 1: (March 2, 1965, Medellin) .. . the director had not changed the recess schedule
— and thus during a TV lesson everybody but the one class was 1n recess. and the noise was very
distracting. ... He said 1t would be impossible to change the schedule, but that he would try to keep
the noise down to a minimum, .. .."

Volunteer 3. (March 9, 1965, Honda, Tohma) “Awful, awful, utihzation in this schoo! which
hasn’t been able to use TV because of all the technical problems. There’s lack of order and discipline,
with one exception the teachers are very poor, And it’s one chaotic mess, ... "

»

Volunteer 4: (March 8, 1965, Medellin) “An unbelicvable case — but it happened. (After
recounting an earher expenence where the teacher skipped the utilization portion of the television
lesson because she had to go tu church, the volunt‘ecr continued.) | returned to watch her class today.
Her motivation for the TV class was to begin at 1:55. When two o’¢glock came and she still hadn’t
shown up in the TV room, I went to look for her. Her watch had the same time as mine, but she said
she hadn't noticed 1t was so late. (After wasting another five minutes in lining up her group and
marching them down the hallway, she discovered she did not have the guide for that lesson.)...In

e
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the end I gave her my gwide and since she hadn’t read it she said she was afraid she couldn’t do a very
good utilization for the program. She was right. ... "

Volunteer 6 (February 24, 1965, Mede" ) “Went to another smali town, Copacabana, to see
if thei Phx]hps set had been mstalled. 1he TV was mn the house of one of the parents who was
safeguarding 1t. The director didn’t want 1t nor the problem of having une teacher having to move all

”

kY
the txm&\ nor the problem of security. . . ‘.

Volunteer 8. (March 4, 1965, Medellin) .. . Dunng the TV class the children were restless and
did not answer questions put tu thein by the TV teacher. I asked the teacher why the children didn’t
answer and she said that she didn’t think they were supposed to. ... ™

Many more mcidents hike these can be cited, but the above are enough to ndicate that after a
lesson has been put on the air, the problem has just begun, not ended. We have cited these examples
pot because they are peculir to Colombia. Similar problems have most probably happened n other
develuping wuntnes which have.adopted instructional television. We don’t hear about, them because
they have not been as warefully recorded as in Colombia. The pomt 15. There must be close follow-up

ork to make sure that the class-room teacher is playing his role properly.

50 RESISTANCE TO TELEVISION AND OTHER MEDIA IS LIKELY TO BE NO LESS IN
. DEVELOPING COUNTRIES, BUT THE SIZE AND URGENCY OF THE PRDBLEMS ARE
‘ LIKELY TO PROVIDE GREATEVR INCENTIVE FOR OVERCOMING IT.

Instructional mcdna being 1mnovations, often run 1nto resistan¢é when first introduced, particu-
larlyxm developing countries where the value systems do not encourage innovation. The resistance
comes at tunes from school admustrators, but more typically from the classroom teachers who feel
theiristatus and security are being threatened by the intrusion of the media.

The situation can sometimes be quite discouraging. Take the experience of India for mstance\
survcy\of school bruadeasts found that only 11 per cent of the schools equipped with radio sets
daxmc(‘l to have used the facilities regularly, and another 26 per cent very occasionally (Kapur, 1961).
In Bun\lhay, in 80 per cent of the schouls equipped with radio sets. there was no provision for
tumetables for histening, The cquipment was often faulty and badly maiitained. Reception was poor.

ln\an carher cxpennunt by “All India Radio™ (Gupta, 1956), 1t was found that out of 45
schouls sglutcd tu try vut radio programs for classroum listening, only 6 a:tually made use of them.
Very few, teachers realized that radio could be a useful instrument of edu:ation. The author found

" the teachers “silently hostile” to this new instructional medium.

Q

The complexity "of resistance by teachers 1s also indicated by the Colombia experience. When
the television project was introdu ced, 1t actually aroused great enthusiasm among Colombian
teachers. A\ least this 1s the unpression one gets from reading their apswers to questionnaires. Yet the
teachers wc.e not always ready to change theirr ways to make what is suggested to be better use of
television. “thn teachers are asked to adopt what 15 described’as a maskedi new way of teaching,”
the authors report, “they defensively dismiss the new way as already in use. Having done so, they give
it ready and’ \cager lip service, because they have seized on the idea that it is what they are already
duing. The sum 1s a very strange, although not mexphicable, brotherhoud of enthusiasm and apathy
whuse fathcrg; fear  fear of change, and what 1t implies about the value of their way of doing
things.” (Com \tock and Maccoby, 1966c¢, pp. 42-43.)

{ k)
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The Colombia study offers some interesting suggestions as to how we can best overcome the
resistance by teachers. Two kinds of appeals were tried out. One, called the “efficacy” appeal,
.. ,fonqwsgk}llgyr\lggqal_approach of trying to convince the teachers that the new way now suggested to
them is a more effective way of teaching. However, this approach has the implication that their old
way is no good, and thus may arouse defensiveness. Therefore, another appeal was tested. Referred to
as the “professional” appeal, this approach says in effect that if the teacher would give the advocated
practice a try, he would be acting like a true “professional.” The authors found some evidence that
the “‘professional” appeal was persuasively’ superior to the “efficacy” appeal. Those receiving the
“professional” appeal “Were ready to devote more time to learning more about the advocated teaching
practice. There was also evidence indicating that the “efficacy” appeal did lead to greater defensive-
,NESS. . - )

Although teachers%nd to resist the se of instructional media, we have some evidence suggest-
ing that such resistance is not insurmointable, if given time. Again take India as an example. When
_ television was first introduced to the schools (Australian Broadcasting Commission and NHEK, 1964)
there was resistance by teachers, but this resistance gradually broke down until most teachers came to
accept television as they did any other classroom aid. It was also found, rather interestingly, that
resistance came not so much from the good teacher, who accepted it quickly, nor from the poor
teacher, who accepted it without admitting the welcomed help. The resistance came mostly from the
moderately good teacher who never wanted to admit that anyone could do better than he. By and
large, the Indian experience would seem to indicate thit the size and urgency of the problems facing
educators in developmg countries are likely to provide additional incentives for overcoming teachers’
resistance.

, 51 FEEDBACK FROM THE CLASSROOM TEACHER TO THE STUDIO TEACHER WILL BE
. HELPFUL TO EFFECTIVE USE OF THE MEDIA. . oo
, .

Just as it is important to train the classroom teacher and make sure that he is playing his role
propérly, it is also important for the studio teacher to know that the lessons presented on television
are appropriate for the pupils. Thus a successful instructional television program depends to a great
extent on the continuous feed-back from the classroom teacher to the studio teacher. In a developirg
country where the use of instructional media is often initiated from outside the native culture, this
kind of feedback would assume even greater importance.

It is almost never the case that the classroom teacher wili be completely satisfied with the
lessor. presented by the studio teacher. In India, for instance, some teachers felt strait-jacketed
by the inflexibility of the television syllabus, because even where gaps are left for the classroom
teacher, they must be filled accor”lmg to a rigid timetable (Australian Broadcasting Commission
and NHK, 1964). ,

In an earlier study conducted in India (Tagare, 1959), 500 secondary schools in Marathi-
speaking distncts were surveyed for a diagnosis of the reactions by teachers and headmasters to
eduéational radio broadcasts. Although only 129 replied, the results are illustrative. Some teachers
simply did not believe that - %0 had any importance as a teaching aid. Among other comments were:
Radio broadcasts had no utility value from the examination 'point of view, timetables were over-
crowded, some teachers were unwilling to do additional work involved in the use of school broad-
casts, radio distracted the pupils and affected their progress. The author suggests that many of the
complaints scemed to be based on lack of information and inadequate understanding about teaching
and learning.
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Because of the richness of data 1t furnishes, we shall again cite the ,Colori\bia experience
(Comstock and Maccoby, 1966d). Through four cérefully drmunistered surveys of teachers partici-
pating 1n the. project, with sample sizes varying from 130 to 1,885, the authors found that the degree
of approval-given by the teachers to the various tclgv-sed cqurses varied markedly. The ratings were

= generally the highest for courses in natural science, and thq Jowest for courses in social science. As
time passed and procedures improved, the degree of approval by teachers increased.
N ) - 3 ! T
. However, there were complaints, the two most frequént ones being. that the televised courses
covered too much matenal, and that the children could niot see clearly objects, maps, and things
. which were shown. On the average, about one out of five teachers made these complaints.
R .

Shghtly more than vne out of 10 teachers complained that the television programs entertained
but taught very little.”Shghtly less than one out of 10 teachers complained that the programs did not
teach concepts, but only facts. More complamnts were made about social science, language, and
mathematics, than about music. Only 1n one, instance was p complaint made about courses in natural
science. :

. The complamts followed different patterns for different courses. For courses in language, the
teachers thought that the program only entertained, but taught very little. For courses in social
science, the complaints were that thesprograms covered too much material. For the complamnt that
the children were not able to see clearly, mathematics stpod out for two semesters, and language in
the second semester.

v

Although 1t would be difficult to say how much generality the findings from Colombia have
for other developing countries, these are nevertheless regl problems encountered in a ma]or project,
and in that sense may be useful to other- countnt‘z’sj in their planning for instructional media.

52. THERE IS AMPLE EVIDENCE THAT THE NEW MEDIA, PARTICULARLY TELEVISION,
ARE EFFECTIVE FOR IN-SERVICE TRA]NING OF TEACHERS FOR DEVELOPING
REGIONS.

In developing countnies where quahified teachers are 1n short supply, nstructional television has
much to contribute toward upgrading the performance of teachers. We might expect that the telecast
mstruction to_the pupils would give the classroum teacher an example of how to conduct a lesson
more effectively. But a more direct way of improving teaching ts through in-service training of
teachers. Because of 1ts relatively easy deliverability, telewision can bring new knowledge and new
teaching techmques to a large number of teachers. This type of use of new media has been tried with
a considerable amount of success in developing countries.

v

- For mstance, 1n the face of an acute shortage of teachers for Palestinian refugee children in the
Gaza Strnip, Jordan, Syna, and Lebanon, the UNRWA/Unesco Institute of Education started an
n-service traiung program, using «.urrespundcn«.e assignments supplemented by direct teaching,
where audio-visual aids were effectively employcd (Lyle, Petrouchine, and Kahnert, 1967). The
authors found high enthusiasm and appreciation by the tramnees. Interviews with headmasters brought
forth remarks about how the trainees shared their new skills and 1nsights with other teachers in the
school, and about changes the in-service tramig had brought in the classrgom performance of the
teachers.

Another example of successful use of the new media for in-service training is provided by
Algena (Lyle, Jong, Kahnert, and Lestage, 1967). When Algeria obtained independence in 1962, it
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lost 80 per cent of 1ts qualified teachers.” But within three years, enrollment in schools nearly
doutled. This serious problem was solved in part by the use of a large number of substitute teachers
who received in-service training through films, programmed instruction and instructional television.

. N

Here we shall report in some detail the experience in Colombia (Comstock and Maccoby,
1966b), where certain problems arising from the use of instructional television for in-service training
were systématically observed.

»

When instructional televfsxon was 1ntroduced to Colombia, an in-service training program on the
“new math™ was offered to the teachers. The program consisted of lectures on set theory, number
system, laws of basic operations, etc. The programs were televised at the rate of two a week, each
lasting 30 munutes. The new math was chosen because the teachers had voiced considerable anxiety
about théir ability to understand 1t. It seemed to be a subject about which they really wanted to know
more. Viewing was optional for teachers in three districts. Comparison of test results showed that
those teachers who viewed the entire series scored twice as high as those teachers who did not view
the series at all. Even though the teachers were not randomly assigned, the authors felt the;sign'i‘ﬁcant

. ifference in test scores between the viewers-and non-viewers was unlikely to be the result of

El ~ .

self-selection, because no differences were found between the two groups in such factors as sex, age,
education, or teaching experience. Thus the findings provide fuither evidence that television could be
effectively used for in‘service trainingin a developing.country.

- .

The findings about teachers’ reactions to the television in-service training in Colombia were also
mnteresting. When asked for their opinions, the great majonty of Colombian teachers expressed a
preference for in-person nstruction, rather than television mnstruction, as a form of in-service training.
But thosz who viewed all of the telecasts were found far more favorable to television in-service
training than those who did not view any programs.

X v

)

It 15 quite possible, as the authors pointed out, that such favorable disposition might have

existed before viewing, and thus mught be the cause of greater viewing. But since most Colombian:
teachers did not have much prior experience in television viewing, the authors felt that the other
interpretation, namely, viewing contributes to a more favorable attitude, seems the more likely.
Therefore, although a large proportion of teachers doubted that they could learn a$ much frem
television as from n-person 1nstruction, this barrier would seem to have given way after the teachers
had some actual experience with learning from television. !

Upon further analysis, the authors found that most te&chers considered in-service training by
television to be meffective largely because of lack of feedback. Most teachers did not highly regard
discussion among themselves as a substitute for feedback from their expert instructor. However, those

teachers who did participate 1 discussion were found not only to be more favorable to in-service*’

training by television, but also to have scored higher in the tests.

The Colombian experience suggests that mn-service training by television can be quite effective.
There will be certain barriers, but these barriegs can largely be overcome when the teachers begin to

participate in the training programs.
»

——— - = ——

<

Thus the vutlook for television in the developing regions is very promising. The serious question
15 not whether pupils 1n developing countries can learn from 1t. Rather, the questions are whether it is
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the nght medium for the situation, whether the country can afford it, whether the necessary techno-~ .
logical base and the necessary engineers and techhicians are available to support, and wl'lether the °'
logistics and the in-service training can be provided to make it work in the classroom. If these
questions can be answered affirmatively, then a number of characteristics of instructional ’telev:snon
recommend it to the attendtion of the developing countries. X
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VI. Learnm«r from Telewsmn.

JLearning from Other Medla

-~ .n .

Which medium? This 1s a difficult and complicated question for many schools and for many
developing nations trying to expand and improve their educational systems. In the following pages we
shall not be able to review much of the research on the other media, but can at least suggest some of
the Fmdmgs that are useful in trying to decide among them.

~

-

53. GIVEN,:FAVORABI.E CONDITIONS, PUPILS CAN LEARN FROM ANY.INSTRUCTIONAL
MEDIA THAT'ARE NOW AVAILABLE. .’

Our review of the literature Txp to the present has clearly indicated that teievision and ﬁln{, as
mstructional media, ca. efficiently teach students under conditions that normally exist in schools.
What do we know about the effectiveness of other instructional medla like radio, language labora-
tory, and te_achmg machines?

N

Most of the experiments on radio for classroom teaching in the United States wére done in the
l930’s and 1940’s. We shall look at some of them, and then cite a few examples from research done

in some of developmg countries.
%

. Carpenter (1937) prepared 15-minute radio lessons on science for pupils ranging from fourth
grade to senior high school level. Results of term-end examnations indicated that pupils taught by
radio did as well as or better than those taught by eonventxonal methods. Reports from pupils showed
a High degree of interest in radio lessons. . A

Brewer (1939) presented radio broadcasts to elementary school children as part of their instruc-
tion 1n science. Comparnison of post-test scores showed that the radio group learned significantly more
than the control group. The radio group was found to have a higher interest dnd more favorable
attitude tqward science than the E:ontrpl group.

.

In an expenment reported by Heron and Ziebarth (1946), 98 college students in general
psychology were divided so that one-half attended classroum lectures whilc the other haf listened to
the same lectures over the radio. Halfway through the course, the two groups changed places.
Mid-session and final exammination resuits indicated that the radio was as effective as the face-to-face
instruction. . 2

One of the best examples of the effectiveness of radio as a teaching instrument in developing
countries 1s the farm radio forum in India (Mathur and Neurath, 1959). A total of 145 villages in
Bombay State, averaging about 850 people per willage, were chosen as the experimental group and
provided with radio sets. A ssmlar number of villages without radio sets served as the control goup. In
each expenimental village a leader was selected to conduct the hstening sessions and follow-up
discussion. Twenty special farm programs were broadcast twice a week from 6 30 to 7 p.m,, on
Sundays and Thursdays. Companson of test results both before and after the broadcast programs
found a sigmficant 1n ‘rease in knowledge 1n the radiv forum villages, but only negligible increase in
the noneradio forum villages.
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To cite a few vther examples, radio has been found effective in teaching literacy to villagers in
Malaya (Entwisle, 1955), in teaching Enghsh to elementary school chiidren m Ghana (Kinross, 1961),
and m teachmg French tu native schuol cildren m Tahuti (Medard, 1962). In Thailand, a sample of
schouls which had aceess to radio mstruction was comp..red to a control group consisting of schools
of smular charactenstics, except for the absence of radiv mstruction, (Xoomsai and' Ratamangkala,

1960). Grades twy and three were compared 1 music, z,mdus six and seven 1n English. For gradas two
and thuge, the radho group R ffad a snz,mfn.antl) better average performance than the control group. For

grades six and seven, the radiv group scored sigmficantly hagher on reading and writing tests, dltho/ugn
no significant differences were found in aural tests between the two groups.

In an cxpcrml;:nt conducted by NHK in Japan (NHK& 1955), seventh-grade pupils s were taught
Enghsh n fuur penuds a week. The same textbuok was used for buth the expefimental gloup and the
control group. Dunug the last 15 nunutes of three penods each week, the cxpmmcnt:n group also
hstened to an Enghsh radwo program presented by the NHK national edu«.dtlonal fddlo station. The
rediv programs reviewed the matenal covered dunng thé regular period by the dassroom teacher, The
control group did not hsten to these programs. Thé overall results of thrcc tests indicated the
expenmental group lumcd substantlally more than the more than the control group.

-

In another Japanese expcnmcnt "(NHK, 1956), clementary sclloo! children in the expérimental
group recetved 4 15-nunute music program from the radio in thclr rcguldr 45-nuute period, while the
conitrol group received.mstruction only frum their own mu,su. tcadncr The experimental group had
higher scores m all fes¢. w voth the thud and fifth gradcs although the dufferences did not reach a
sngmflc 24 Jesel. : /

)

The general conclusion frum these studies s tlmt radio can bc cffcgtwcl) used as an instruc-
tional medium. . y

v

“

Another audiv teaclung mcthud 15 the use of Idnz,uagg laboratories. Felt (1961) used tape
recordimgs of actual French ralho programs i language Idbumtuncs tu teach an experimental group of
wollege students. The control group >tudcnts were tdllbht the identical material by their own teachers.
The laboratory students shiowed m.nrkgd‘ihnpruvcmcnt i aural wmprchcnslon when compared with
the cuntiol group students, In w«.dbuldry tests, the two groups showed nio,significant difference.

Moure (1962) divided homogeneously grouped seventh-grade students - Freneh into two
groups. The gxperinental group received \uppluucntar) mptruction in a language laboratory three
times & \mb for siy weeks. The control z,mup did not ase the language laboratory. Results of oral
pusttests sliowed that 50 per cent of the experimental group students had improyed their speaking
abihty, wlile in the control group no students showed any marked improvement In the written
posttest, 75 per cent of the expenimental group students improved their scores, as compared with 50
per cent in the control group.

» L .
Lurge (1962) compared secondary school students who used language laburatory facilities with
thuse whu did not. The language bemng learned was French. After a three-year penod, it was found
that students using “the language laboratory learred French wathout detnment to the tradional shills
of reading and writing. Although hstening comprehension was not significantly improved by the use
of, the language laburatory, speahing competency was And students using the language laboratory
showed more interest in French.: . -
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.- A rather, mtcrcstmb innovation in the use of radio for language tmc.hmg was reported by Cook
"(1964) Collcgc studemty in elementary Spanish served as subjects. The experimental.group students
were_each provided with a pocket radio, which was equipped to receive broadcasts of 303 Spamsh
. drill exercisés and alnmtéd amount of text material programmed 1n_a stimulus-response pattcrn The
control gioup had only the classroom struétion. Midway through the semester, the control group +
students were also given radlos because they felt thcmsclvcs to be at an unfair dlsadvantage .

The t\ata lndlcatcd that the experimental group students had about 11 times as. much d}dl as
s the control group students. The expenimental group scored sigmficantly higher in most tests before
the control group acquired radios, but after that, the differences between the two groups gradually
dxsappear . After they received the radios, the control group students showed a sxgmfcant increase o-
A on sumullus-rcsp(msc test scores. : .

’ The effectiveness of programmed instruction, as well as the,limiting conditions, has been the
}on'cern of much theoretical discussion and expenimental research. Among.the recent works are those
by Green (1962), Hughes (|962) Lumsdaine {1961), Lumsdaine and Glascr (1960), Glaser (1965). ,
. The general finding 1s that under appropnate conditions, programmed nstruction can teach effc:ent-
ly. By the mud-1960’s programmcd nstruction was found 1n use in such dwerse localities as England, .
Japan Germany, France, Scandinavia, the Soviet Union, Rhodesia, Jordan, Ethlopla and Brazil, to
mention Just a few (Schramm, 1964a). Here we shall cite only a few studies to indicate the use that

has been made of programmcd instruction.

e m—

.

Herbcrt and Foshay (1964), reporting on an experiment in a suburban high school in Long
Island, found that students in grades seven and eight taught Enghsh grammar by programmed instruc-
tion (English 2600) learned significantly more than the conventionally taught students.

Schramm (1964b) found a great deal of learning from the same English grammar program
(English -2600) in an extensive experiment in Denver schools. Overall, the students who studied the
program learned as much as the students who-had class practice. *

13

Austwick (1962) compared secondary school students *1 England who were taught algebra by
progiammed 1nstruction with those taught by conventional instruction. Although immediate pusttesf
results favored the control group, retention several weeks later was better fur the experimental group:/;

Birch (1962} used both pigtonal and verbal cuesgo teach deaf children symbolic communica-
tion. Tlie expenmental group {vas taught by programmed instruction, and the control group by
conventional “instruction. The cnterion was the ability to construct 50 sentences 1n responsc to 30
pictures The cxpcnmcntdl group required only 386 5 minufes to complete the program, as compared
to 900 nunutes for the control group. On five of six language vanables, no significant differences was
found between the two groups, although the control group did better on the sixth vanable.

Brown (1962) used < program to teach mathematics to tugh schoo! students. The experumental
gruup had a combination of classroum instruction and programined matenals, while the control group
recerved classroom teaching only. The experimental group was supénor to the control group both ina
test of general ability, and tn eight out of nine achieverrent tests during the school term.

v -
- —

Obviously, under scme conditions these media are more effective than under others. But the
general conclusivn emerging from the vanous expeniments cited thus far scems to be. Under appropn-
ate conditions, students can leart from any instructional medwum, whether it 1s television, film, radio,

language laboratory, or programmed instruction. '
K , 2
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54. THERE APPEARS JO BE LITTLE iF ANY DIFFERENCE BETWEEN LEARNING FROM
TELEVISION AND !EARNING FROM FILM, IF THE TWO MEDIA ARE USED THE SAME
WAY.,

Quite a Wamber of experiments e have n.v{c\v:.d were ‘abauf lcarning from film, rather than
learming from television. Even though there seenys to be no difference between film and a TV
prgoram, except for the size of the scrgen, we still would like to know whether this is actually so.

Jackson (1952) :.undu:.u.d an experiment 1 the carly days when television had j just come into
use. He presented a program on atpmmc defense to 240 airmen in several versions. One was a Kine-
scope, another a black-and-white fgip. sull anothor a color film. Half of the airmen sceing a particular
version were told 1t waz . kincscopg.mm television) while the other half were told it wasa fijn. o

N

The _results wcre most mtcrestmg No matter which version the airmen saw, they farned
significantly more 1f they were told 1t was a kinescope. The author concluded that a novcity effect
had produced more learning among those airmen who thought they had seen a television program.

.
1

Such navelty effect, however, did not last very long. Three years after the Jackson experimenf,

Hurst (1955) conducted a replication. In addition 'to the 'same program on atomic defense which
prog

Jackson used, Hursi also used prograns on nanila and wire rope, survival at sed, and measiring
instruments. The subjects were 931 Navy recruits. The same procedutes were followed, that is, some
hey were gong to view a kinescope, othcrs. a film. No sngmﬁcant dlffercm;z.s weie

’, .

55. TELEVISION AND RADIO HAVE CERTAIN ADVANTAGES OVER FILMS IN F‘LEXIBILITY
AND DELIVERABILITY.

It 15 easier and.‘qmckcr to alter an instructional program on television or radio than on film.

Thr, 15 becduse few school systems will make their own moving pictures, hereas they will produce of
cuflaborate m the deuisions on produunz, most of theis instructional television and radib Even when
a television prugmm 15 stored un wdwmpc ur radiv program on audlotapc, still it is relatively easier to
respond to entical feedback from the classrooms and to changes in curriculum than when the
program 1s on a motion picture i1 Thus, in theory at least, radio or televisian teaching should be
fresher, more nearly up-to-date, more often revised, more quickly responsive to local needs and to
reports from users, than film teaching, whereas film programs, on the other hand, becausemost of
them ase turned,out by professional film makers and a Iongcr fime is available for preparing and
editing them, might be expected to look less local and more “professional.”
. - . .

It 1s easier to dehver television or radio over a wide area than to serve the same area with films.
Although filnR hive the great advantage of being usable when the teacher needs them. rather than
accordng to a central schedule which 1s the result of a compromise and doubtless serve no one
perfectly, 1t 1s no simple task to set up a system by \‘yhu.h the filins a teacher needs can be delivered
to him at precaisely the time he néeds them. Few schools have collections ofy films completely
adequate to all therr needs, and therefore must rely to some.extent on cential libraries that deliver
films usually by courier or mail. Therefore, any film 1s going to be in transit a mucl: greater propor-
tion of time when 1t 1s guing to b 1n use, and copies may or may not be available when teachers wang
them. Furthermore, tlis system places the respunslblllty on the teacher to know t]lc films that are
available and call-for them at the approprate time. Although \clz.vlswn and radio take eertain choiees

’
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Y of umc and subject Jatter away from thc()tc.achcr thcy are abl'c to dxstnbute good teaching - which

i . may often "include films or sound tapes - very efficiently.and quickly to as many potential users as
-have teegivers. v T - 3 .
In developmg countnes partitularly, the stockmg of a film library and setting up of an ade-
..quate delivery system for individual teacher- choice, has proved to be a problem. In these countres it ..
has-often _proved advantagcous to broadcast a high percentage of filrh and tape content “for example, -

science films or tape d-drama), thus usmg broadcast asa “‘big theater” or a *‘big phonograph >

o Vo | ol
: 56. RABIO IS IESS EXPENSlVﬁHAN TELEVISION; ECONOMY OF SCAI.E USUAI.I.Y g
s GOVERNS COST COMPARISONS Ok TELEVISION AND FILM. . . Tl

Ny

\ on‘

Cost comparisons between mstrucuonal media 2re extremely shppery because of the diffi culty N
in finding cases of clearly wmparable subjeét matfer to test, and the difficulty of being able to\
- heasure outcomes in a way {o relate them usefully to costs. Theréfore, we shall’say little about the

. problem here, and defer to the economic study which is to follow in ‘this.series. .
. M [ [} =

.
. R

A few pdints of comparison scem™to be clear. For one thing, the cost of television is con-
siderably greater than that of radio. This is because of the greatcr initial capital investment (television N
transmitters, studio facilities, and receivers, all cost more than the corresponding items for radio), and
‘also because of larger operating costs (producing television programs requiges more skilled personnel)

The rule of thumb is that television costs about five tiges as much as radio for a comparable unit of
instructional time. This is borne out by the two lowest eXampIes of cost of primary school teaching
by television and tadio Wthh were turned up by a recent stady of instructionzl media in 18 coun-
tries. In Colombia, it was discovered, television instruction was being delivered to about 400,000
pupils at an average total cost, including both operatloc\and amor tization of capital investment, of
about 5 cents.per pupil-hour. This means that if a pupil received six20-minute television classes per
week, it cost ten cents. If he received this am8unt of telsyised instruction during 30 weeks of the
" schoql year, the total per-pupil cost of televisiom was then $3.00 per year. On the other hand /t
Thailgad delivered radio instruction to about 800,000 pupils for a little less than one cent per pupil-
- hour. If we assume six 20-minute lessons for 30 weeks a year, this totals between 50 and 60 cents per
R pupil school year. (See Schramm, Coombs, Kahnert, and Lyle, 1967.)

-

" Costs as well as accounting «methods of school systems, vary greatly. In the study previously
mentioned of 18 countries, in which an effort was made to apply the same accounting procedures in
all cases, television costs were fourr to vary from S cents to over two dollars per pupil-hour. The .
chief element of variability appeared to be the scale of the sys{em Because of the large initial cost
and the relatively large demands of central production, both television and radio systems represent
better investments when they are used by large numbers of students. Once the number of users rises
over a few thousand, and the number of hours of use chimbs over a few hundred per year, then the
unit costs go down very rapidly. The cost curves for different amount of use n Schramm, etal (1967,
pp. 139, 142) are worth inspecting. They are, in every case, exaggerated J-curves. The implication is
that television and radio are mass media, whether used for education or otherwise, and if they are to

- be used efficiently they must be used in a mass way.

It is in cconomy of scale that the costs of a f im operation differ from those of television, and
the costs of 5‘recording operation differ from those of radio. At some pomt on the scale of size, the
unit ‘cost of a broadcast service becomes lower than that of a film or recording dehvery service. To

Y
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test this, of course, we should ll.wc to find or assume a snguatlon in which the educational outcomes

of the two wete identical, and this 1s somgthing we cannot assume and have the greatest difficulty in

finding. Perhaps the closest approximation was an expenment by Radio Television Francaise which

«calculated the relative cost of distributing some of their radio wstructional programs on discs rather *

than over the air. They found that the break-even point came with an audience of about 3,000. Once )

this number was cxcecded then 1t ‘bocame less expensive to distribute by radxo (Bureau d btu?:s :
i

-

ORTF,1964) " , , ,

: -The precise break-even pomt for film and tclcvnsnon would depend on-a number of “Varidbles -
the cost of films, cost of projectors and receivers in the given location, cost of delivery, and the like <
but almost certainly there would be a point whén it would become more economical to déliver
televised instruction to some number -of thousands of students than to deliver films to them. This
.Break-even point can be estimated for any given, snu.mon, but cannot be stated gcnerally.

-
-

+ Thus in,demdmg among st ructlonal media on the basis of cost, it.is ne¢essary to include at

. 10
least.threc_estitiates  the size of the audience to be served, the dlfﬁculty of stocking and delivering

r

{

t

!

4

l

!
films or recordings, and the pedagogxcal advantages to be derived from a particular medium. For :

; examplc, 1t is a sertous question for many developlng countries whether the pedagogical advalltAges of

'televxsnon over radio are sufficient to justlfy thé greatly increased cost, and whether, if only a small !
. school system 1s to beserved, the advantages of expert and flexible central teaching are to be !
preferred to investsuent of thie sfme_money 1n ﬁlms and a dclwery system, with resulting advantages i
l

- <

in classfoom’control. . : .

¢

d

Technical change is occumng swiftly if theSc fields, and with it w1|l undoubtedly’come changcs

s In rclatwc costs. For examplc, if 8-millimeter films come into géperal use in schools, both pl’Q]CClOl’;
costs “and film costs should be decreased. At present, a 16mm sound film projector costs perhaps’ /
twite as much as a television receiver. Videotape recorders are now available for less than 5 per cent

of what the least expensive v1deotape recorder cost ten years.ago, and these prices will continue t !

fall, untll they are-easily within, the range of many school systems. If satellites can be used to dclwe?

- telewision to schools, the resulting economy of scale should makg possiblc most dramatic reduction

“  inynit Costs, although, of course nbt in capitalinvestments. “
. . /

57. MORE COMPLETE CONTROL OF FILM BY THE 'C,LASSR.OOM TEACHER GIVEST .
) POTENTIAQAQVANTAGE OVER TELEVISION: . . .

The admntages of film over tclewswn,\or tape over radxo, in the hands” of a skillful classrogm
. teachet, wilf be obvious.

»
.

The teacher can ntroduce the film af any time that seems to be aptimal for it The film canbe
stopped at any time for discussion. Any part of the filni¥can be played over again for closer obsetva-
tion. The entire film can be reviewed if necessary. The same advantages apply to tape. Some pauses
and repetition are built nto television or radio teaching, of course, but they must be decitled
centrally, and may or may not fit the needs of a particular cldss at a particular time. r

These undoubted pcdagoglc advantages of control by the classroom teachgr must be bal.u ced
aganst the difficulty of obtaining the nght films or tapes exactly when needed, .md must be U{alu-
ated aganst the ablllty of the teacher to krnow exacily what films or tapds are best for a given
occaston and to use them effectively. There 1s thus both a potential advantage and a disgdvantage in

-
> .

being able to turp these decisions over to a central programsmer. : . .
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Whien reliable yideotape recorders become available at lower costs, and schools acquire them as
they now typically acquire film projectors, most of.the pedagogic advantages of classroom control
will be available to users of instructional television as well as to users of film. .

58 THE USE DF VISUAL IMAGES WILL IMPROVE LEARNING OF MANUAL TASKS, AS
. WELL AS OTHER LEARNING WHERE VISUAL IMAGES CAN FACILITATE THE ASSOC!A-
TION PROCESS. OTHERWISE, VISUAL IMAGES MAY CAUSE DISTRACTION AND INTER-

= FERE WITH LEARNING.

.
3

.One advantage often attnibuted to instructional tele\:;{n is its ability to, facilim)te learning by
_presenting visual images. For instance, Westley and BarréW'(1959a) found in their experiment that
childten learned more from néws programs when presented on television than when presented on
ridio. It may also be recalleénthat in the experiment by Williams, Paul, and Ogllv:e (1957), students

“ > of anthropology leamed more from televisior. than from rad:o

»f

The basic issue, how%vcr 1S not w‘flether television is a more efficient teaching instrument than
. radio. Rather, the 1ssue 1s whether the visuati images on television will increase the amount of learning.
We shall review a number of experiments, and then discuss their implications.

-

One of the ‘most interesting firdings on visual images was reported by Ketcham and Heath

2 (1963). Undergrad\uate students were taught the life and work of Willlam Wordsworth. There were

other expenmenta. variations, but we shall discuss only the use of film versus the sound track. The

visual pomon of the film did not dlrectly tlustrate the audio portion, but provided a background for

. the narration. For example, a summary of a poem was accorapanied by the scene which inspired it, or

the.spot where 1t was composed. Or an event 1n the poet’s life was accompanied by scenes from the

place where 1t occurred. Students who W the film learned s:gmﬁcantly more than students who
heard the sound narration only.

« .

. Y - .
* Swimularly, Vander Meer (1950) reported that tugh school students in history classes learned-

more from filmstrip presentat:on than from written materal composéd from the commentary used 1n
thc ﬁlmstnp
k

-

The effectiveness of visual 1mages has also been reported in language teaching. Grosslight and

Mclntyre (1955) taught college students the recognmon of Russian words. Some studenis were ~

shown the words only. Other students were shown the words along with pictures. The latter
Icamcd significantly mote. ngx,lag resulis had been reported by Kale (1953). -

E

[l
.3 ey

Tannenbaum (|956) presented Iessons on periodontics to practicing dentists. Three of the
cxpenmental groups recewved both the lectures and the visua! iraages, two groups from television, and
‘one group from a filmstrip. A fourth expenmental group only studied the written manual. A control -
group received no ms}ruct:on All three visual groups had significantly higher test sgores than the _
contiol %roup, but the ‘manual group did no better than the control group.

-

staies by O'Henry, Daudet, and Poe. Either before or after the movies, these students also read the
stories. Other studen's read the stories only. Those who had seen the movies appeared to have learned
s:gmﬁcautly more than those who had not. |

Rz

s .

In an experiment reported by Levinson (1962), some.students were shown movies based on the .




+ ——
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However, there aie also quite a few expenments where visual images seem to make little
difference to learnmg. Glasgow (1961) used as his subjects 181 elementary and secondary school-
teachers undergoing meservice traimng i the use of radio or television for teaching. Four training
methods were compared. workshop. dassroom visits, audio-visual materials, and printed materials.
The tramng lasted two years. Objective achievement tests at. the end of the programs indicated no
significant differences among the four tramning methods. '

e *

[t -~ o

Evans (1964) prepared an houx-longeﬁlmcd mterview with Carl Jung. Some of his students in
psychology were shown' the film. Others read only the pnntcd@ transcriptior the interview. Test'
results showed that both groups learned from the presentation, but there was no significant difference
between the.two groups.

. ) %

Bgach (1960) compared three television news programs. One program consisted of motion
pictures covering 16 news stories. Anuther program showed still pictures taken from thetmotion
pictures and accompanied by the same narration. The third program had a newscaster reading the
samie narration but showed no pictures at all. The subjects were ingh school students who werg about

- cight years old when the news events occurred, so they had little prior knowledge. Test' results”
indicated no significant differences among the three presentations in terms of the number of correct
s answers. B ’
v T -
™ i

We shall aite one muie study before discussing the general conclusion we may draw from these
experiments. Hartman (1960) designed a rather elaborate expeniment in which 1,184 freshimen at
Pennsylvania-State Umiversity saw vanous versions of a film which gave S-second prcs€ntuti0ns of 25
people looking up and ssmhing. Meanwhile the name of each person appeared on the screen and an
announcer read the name. Sume versions onntted the audiv, others umitted the video. In some, the
filmed person was blucked vut, 1n uthers, the person’s name was blocked out. Altogcthefr seven
different versions were émployed. audiv, pnat, pncto;ml.'audm and print, audio and pictorial, print

and pictorial, and finally, audio, print and pictorial. ‘

After viewang the film. or mierely heanng the names pronounced. each group saw a tést film-
contamung S-second presentations of 75 peuple. They were r_equtred to identify which 25 th’lcy had
seen (or heard) before. To find out whether the form of testing would affect the learning scores, some
students saw the test film 1y print only, others m audio only. and still others in pictorial form only

— ’ N
}

One further resuiction must be nivted. A group that had only seen the pictorllal form, without
seeing or heanng the names, could not be tedted by a version that had only the print, or the sound, or
both but contaumng no pictures. The students simply would not be able to tell. Conversely, the
pictoral test film could only apply to those groups which had seen a film containing these pictures It
could not apply to thuse groups which l)u(|l only seen or heard the names. On the other hand, the
group that had only heard the names could still be tested by a film that only showed the names in
print, and vice versa. !

{

<

The test results were rather interesting. For those groups tested by the pictorial form  and all
these groups had seen the pictonal version before, with or without the additional information of
names n,print or m sound or m both pnnt and svund for ‘those groups no significant differences
were found. This means that of the test 1s admumstered picton'al form, the additional information in
prnt or audo presented in, the learmng film makes no difference. Of course this does not necessarily
mean those groups that had received such additional nformation had not acquired additional learn-

Q . ~ . Y.
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ing. Very probably they had. But their additional learning, if any, simply had no chance to show up
in the test results,

What about those groups tested by print or audio? We shall first look at the results from the
pnnt test film, which parallels the most commonly used form of testing. The highest scores were
achieved by the group that had seen the names in print only. This group had significantly higher
scores than all other groups except the vne that had both seen and heard the names, which i turn
had sigmficantly higher scores than all other groups. The group that had seen the pictures and heard
the names, but had not seen the names in pnnt, did least well. It may be recalled that the group
which had seen the pictures and heard the names, but had not seen the rames in print, did least well.
It may be recalled that the gtoup which had seen the pictures only was not tested by the pnint film
version. These findings would suggest that if the test 1s admimistered in print form, the group that has
learned the task in print form wll do best. Additional information- presented i pictonal form dunng
the learning process seems to cause interference.

The test results from those groups tested by the audio film version were not quite clear. The
pictonal-and-audio group had sigmficantly lower scores than the audio, print, audio-and-pnnt, and

audio-and-print-and pictorial groups. .

In a follow-up expeniment, new subjects in each of the seven learning treatments were tested by

. a film that both showed the pictures and had their names printed and pronounced. In this case, the

group that had recewved the audio-print-pictonal learning did best, the audio-and-pnint group a close
next best, and the print group third best It 1s interesting to note that the p:ctonal-only group did
least well.

In another follow-up, additional subjects were tested by (1) audlo-and-pnnt (2) audio-and-
pictonal, and (3) pnntapd -pictonal film versions. For the groups tested on the audio-and-pnint
channels, the one that had received the learmng in audio-and-pnint scored the hghest. For those
groups t.sted on the audio-and-pictonal, and the print-and-pictonal channels, the results were not
quite clear. - ‘

By and large, what hav¢ ali these expeniments told us? The general conclusion that emerges is.
The effects of visaal images upon learning do not seem to be umformly beneficial. Whether visual
images will have beneficial-effects, or no effects, or even adverse effects, seems to depend on the kind
of learning task involved. N ‘

If the learning involves some degree of manual task, like the treatment of persodontal diseases by
dentists, then visual images would be expected to aid learming, as Tannenbaum has found. Or, if the
visual 1mages could facilitate the association process, as they often do, then we would expect better
learning when the students are shown the visual images. The better results ubtained when the students
saw the Russian words along with the corresponding pictures provide an apt example. The greater
amount of learning achieved by Vander Meer's history class which had seen the filmstrip, and by
thuse students who had viewed the film about Wordsworth, even though the scenes there merely
provided a background for the commentary, could be explained along the same line.

On the.other hand, there must be many learning tasks where the presentation of visual images
will add very little to learning. The in-service traiming of teachers reported by Glasgow appears to be
one suth cxample These were not novice teachers, and they prubably would be able to visuahze what
a classroom situation would be with or wathout the aid of visual images.

.
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As a sheer speculation, it seems whether visual 1mages would help the association process would
depend on the individual’s famulianty wath the two concepts that are to be associated If the person is
already highly famihar wath the two concepts, then the use of visual images probably nas little to
contribute. For instance, you don't have to drop an apple 1n order to teach a child that things will fall
if someone 1s not holding them. On the other extreme. if the person is totally unfamiliar with the two
concepts, that 1s, if the twou concepts have never been in his expenience, visual images probably will
not be of much help either. Imagine a shepherd brought to this wountry from a village in Nepal and
introduced to a dozen businessmen in Manhattan. Having seen these gentlemen face-to-face probably
15 not going to make it easier for him to remember their names. It 1s probably in the cases that lie
between those extremes that visual images will facilitate the association process.

The expeniment by Hartman would suggest that there are learning tasks where the presentation
of visual 1mages may actually cause distraction and thus interfere with learning. This finding seems to
be particularly relevant to instructional television, where the child’s attention may be distracted by
certain objects or actions on the screen which may have nothing to do with the task being learned.
That is, certain incidevital learning may impair the intended learmng. |

The findings by Hartman also suggest that the relative contnibution to learning by the pictorial,
print,‘and audiv channels has to be seen 1n terms of the form of the test instrument. If the ﬁsst is
administered n a pictonal form, then the learning has to be achieved mainly through visual images. If

i we assume that the form of test 1s a vahid index of the leaining task, this would mean that whether
wvisual images have much to contribute depends on whether the learning task is essentially visual or
; not. If the iearning task 1s not visual, and if the visual images do not facihitate the association process
— as shown 1n Hartman's expeniment — then chances are that presentation of visual images would

impair lcarning. Visual images would by definition be irrelevant.

N

Two more pomnts need to be discussed. First, it may be recalled that the television news
presentation by Westley and Barrow resulted 1n more learning than did the radio presentation This
finding was replicated in a subsequent experiraent by the same authors (Westley and Barrow, 1959b).
It seents that in these cases, the presentation of visual images  scenes of the news events - might
have facihtated the association process i learning. However, 1n a comparabje experiment by Beach
we have cited, the television news program having motion or still pictures produced no more learning
than the program where only the newscaster appeared on the screen and read the same narration. In
the latter case, even though nu scenes were shown. the appearance of the newscaster could have
served the function of focusing the audience's attention, and thus brought about more learming than
one mught expect from a radiv presentation. Although this 1s mere spe :ulation, it dues raise a possible
questicn, namely, whether the increased learning resultuing from visual images 1s due to the facilitation
of association, or due to a closer focusing of attention. This also tllustrates how difficult it is to

1solate the factors that contribute to-éarning from the instrumental media.

The second pont has-to do with the question of why the film on Carl Jung did not produce
more learning, while the film on Wordsworth did. Of course, not having seen either film, we can only
speculate. In the first place, while the film on Wordsworth provided interesting background scenes
about the poet's life and works, the film on Carl Jung was just an interview. Even so, we would still
expect the fiim on Carl Jung to produce more learning than merely reading the transcription if we
assume that the appearance of the speaker wll help focus attention. As a plausible speculation, it may
be recalled that the subjects i that expenment were all psychology majors, to whom an interview
about Carl Jupg vould appear to be test-relevant material If so, they would probably pay equally
close attention whether the material appeared 1n print or on a film.

.y 93
Q >t

ERIC

Aruitoxt provided by Eic:




59. THERE IS SOME EVIDENCE TO SUGGEST THAT MOVING VISUAL IMAGES WILL -

IMPROVE LEARNING IF THE CONTINUITY OF ACTION IS AN ESSENTIAL PART OF THE
LEARNING TASK.

Having discussed the effects of visual images m general, now we come to the relative effects of
motion pictures and still pactures. It can be argued that because the motion pictures produce a hagher
fidelity of representation than still pictures, the former may bring about more leaining. On the other
hand, if the two are equally effective, then we should probably use more still pictures in case the cost
of production has to be kept down. For stance, if we introduce instructional television to a
developing country, cost will be a serious problem.

leboutet, Lefranc, and Nozet (1949) conducted an experiment 1n which they found motion
pictures resulted 1n more leaming than stills. A total of 150 French children were taught lessons
about mountains, a vertebrate animal, and the Pans Basin. The expenimental classes saw filmstrips and
films, both integrated into the lesson. The control classes saw still pictures, post cards, drawings,
maps, and, for the lesson on the vertebrate animal, actual animals.

Before the expeniment, the two groups were at about the same level. After one month, the
expenmental classes showed better learning than the control classes, and at the end of the expeniment
this supenionty became even greater. The expennmental classes also s€emed to show more interest,
more creative activities, better teacher-pupil relationship, and better discipline, although these differ-
ences were not statistically tested.

Lasser (1955) compared the effectiveness of a film and a specrally produced filmstrip having
dentical commentaries 1n teaching a mampulative task. His subjects were college students and Air
Force men. When the overall performance of the film group was compared with that of the filmstrip
group, no sigmficant difference was found. But when the task was analyzed step by step, it was found
the film group did better 1n one step where the continuty of action played an essential part.

However, not all expenments comparmg the stills with the motions found significant differ-
ences. For nstance, 1n an experiment reported by the Instructional Film Research Program (1954),
different versions of a not control program were shown to mlitary police trainees. Some trainees saw
the vngnal film of actual not scenes. Others saw a series of still plctués taken from the original film.
A thard group saw pictures of crowds from a library instead of the not crowds. All three versions had

the same commentary. A control group did not see any film or pictures. Test results showed that all -
three expenmental groups learned more than the control group, but no significant differences were

found between the group that had seen the oniginal film, and the two other groups that had only seen
the pictures. .

Laner (1954) taught college boys and military men the dismantling and reassembly of a sash
cord window. One group saw 4 film, while the other group saw lme drawings only. The accompanying
commentaries were the same. No sigmificant difference in performance was feund. In another expen-
ment (Laner, 1955), college students were taught to assemble the Bren gun. No significant difference
was found between the group that saw the film and the group that received only the commentary
plus two diagrams.

In the experment by Beach (1960), 1t may be recalled, n difference 1n leaning was found
between the group that viewed a television ne-vs program i motion pictures and the group that saw
an identical news program except still pictures were shown.
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What these experiments suggest 1s that moving visual images do not add significantly more to
learning than still visual images do, unless the continmty of action is an essential part of the learning
task, as Lasser has found. Otherwise, students will learn as well from stll visual images as from
moving visual images.

1t 15 not quite clear why Leboutet ef al found motion pictures more effective than still pictures.
Their results appear particularly puzeling because the still picture group also saw some actual animals
Nut knowing the exact sonditions of hus expeniment, we can only guess. For vne thing, this was the
only expeniment we have cited where the subjects were elementary school children. In all other
expenments, the subjec s were either adults or teenagers. It could be that motion pictures are more
interesting to children at this age level, as the authors se2med to suggest, and therefore bring about
more learmng. But more likely, as Leboutet er gl reported, the better learning could be due to the
fact that for the expenmental classes, the films and filmstnips were integrated into their lessons.
Leboutet er al did not explan m detail how the still pictures, post cards, maps, and animals were
employed in the control classes. If these teaching aids were not so well integrated, then this could
vonceevably account for the inferior learming by the control class cinldren. Further research is reeded
to clarify this point.

60. STUDENT RESPONSE IS EFFECTIVELY CONTROLLED BY PROGRAMMED METHODS,
—-—. REGARDLESS OF THE INSTRUCTIONAL MEDIUM.

Since we now have both mstructional television and programmed instruction, we might wonder
whether the two could be combined to make a more effective mstrument of teaching. A few exper-
iments have been conducted to test this pussibility. The findings seem to suggest that, in some cases
at least, programmed television instruction is very effective.

For mstance, Gropper and Lumsdaine (1961a) prepared two telewision lessons each in two
forms - a conventional television lecture and an experimental “programmed” lesson on television
that called for active responses from the students. In the lesson on heat, the students who received
the programmed version scored sigmficantly higher than those who saw the conventional television.
Upon further analysis, this difference was found largely due to the results in the high-ability group. In
the lesson on nuclear reactions, the programmed presentation resulted in higher scores than the
conventional presentation on five out of six comparison, including two reaching a significant level

In a subsequent expeniment by the same authors (Gropper and Lumsdaine, 1961b), a television
lecture on movies was sequenced like a teaching machine program, and compared with the conven-
tional verston of the same television lecture. Students who received the programmed lecture and made
active responses scored sigmificantly hugher than those who receved the conventional televistion lec-
ture.

Schrag and Holland (1965) tested the effectiveness of combinmg programmed instruction withh
film to_teach college physics. A teaching machine was hovked up with a projector sa that at 18 ponts
within the program, the student used the projector to present the relevant demonstration from a film.
The demonstrations tuok up 20 munutes of the film's 45-minute runnmg time. Fifteen college stu-
dents underwent this treatment, while six viewed the film mn ats entirety. A test covered all essential
ponts in the ongmnal film and its sound track. Out of a posaible total score of 10, the me dian score
_was 9.5 for the subjects using the combined teaching machune and film pmg,ram, and 6.5 for the
subjcuts viewing the film only. The finding indicates that the combimation program was highly
effective. . . - —
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These expennmental results suggest that the use of programmed nstruction along with teievision
or filin presentation will increase learning because of the active responses by the students, which can
then be reinforced. This means that other media can, n certain circumstances, share one of the
pedagogical advantages of programmed instruction.

—_— - - JUREN

£

Thus 15, of course, far from a complete comparison of instructional media. However, in a sense

these findings are reassuning because they indicate that pupils can learn from any of the media, and

the choice therefore can be made on the basis of cost, technological base, the particular problem to
be solved, and the pedagogxcal assxstancc most needed.

As ar 1lustration of how one wéll-mformed student of audin-wisual instruction, the editor of

the AudJo-szual Communication Review, views the factors that go into the choice among media, we

invite your attention to these two tables (Allen, 1967):

\ )

Instructional Media Stimulus Relationships to Learning Objectives. \

I Learning _ Learning Learning Learning Performing Developing

B Factual Visual Principles, Proce- Skilled Desirable

B : Information Identifi- Concepts dures - Perceptual. Attitudes,
INS TRUCTIONAL cations and Rules Motor Acts Opinions &
MEDIA TYPE: : Motivations

* . Still Pictures " Medium HIGH 'Medium Medum . low low
h ]
Motion Pictures Medium HIGH HIGH HIGH Medium Medium
Television Medium  Medium  HIGH Medium low * Medium
3-D Objects low HIGH low low low low
Audio Recordings Medium  low low Medium low Medium
Programmed . . P
lnstgruction Medium  Medium Medium  HIGH low Medium
Demonstration low Medium low HIGH "Medium Medium
Printed Texthooks Medium  low Medium  Medium low Medium
Oral Presentation  * Medium  low Medium  Medium low Medium
, . . . ] 0
~
. S
y .
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Equipment/Media Relaticnships and Considerations.

Materials Availability
. Production of Facili(ies .
Instrument Media Used Considerations and Fquipment Equipment Cost
1. Filmstrip or 35mm filmstrips Inexpensive. May be Usually available. low
slide projector or 2x2 slides done locally in Requires darkendea
short time. room.
2. Overhead Still psctures Very inexpensive. Available. May low ~
transparency and graphic - May be done locally be projected in
projector representations in short time. light room.
. 3. Wall charts Still pictures . Very inexp~1sive. Available. No very
or posters ' May be done locally special equipment low
in very short time. needed.
4. Motion pictures 16mim mation picuture Specially-produced. Usually available. moderate
{projection to {sound or silent} Sound film is costly Requires darkened
gsoups) , and requires 6-12 classroom.
‘ months time.
5. Motion picture 8mm motion Special production Not normally available. low per unit.
. projection as picture film (silent) normally necessary. Will need to be but moderate
repetitive loops May be preduced as specially procured to for groups e
‘\,; {8mm silent) to . 16mm film alone or meet requirement of
individuals locally at low cost instructional program.
. _~and in short time, &
6. Magnetic tape %' magnetic Easy and inexpensive. Available -*low
recorder tape Usually produced
-- - locally._ - o
7. Record player 33'%, 45 or 78 rpm Need special recording  Usually low -
~ t disk recordings tacilities. Usually available - .
commercially made. ¢ b
8. Display area 3-D models May vary in complexity Available varies from
and in difficulty of low to high
production. Component
parts easy to obtain.
9. Television Live presentations.  Normally requires Not normally moderate
{closed-circuit}  Motion pictire large and skilled available to high
film.-Videotape production staff.
recordings.
. Still pictures. . s N
10. Teaching Programed ¥, Some programs avail- Not normally low per unit,
machines & material . able commercially. available “~ but moderate
programed But will normally be for groups
textbooks specially prepared ¢
for course.
11. System Television. Motion Complex. Probably will Not normally - moderate
combinations pictures. Still pictures. be done locally to meet available to high
Audio 'recordings. specific requirements.
f — 1 .
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, . VII. A Note in
- \ Conclusion

In summing up, we must return to the caveats with which we began this review, We have used a
wide-angle, relatively luw-definition lens. This review has covered cunsiderably more hterature than
any previous one m this field  but not so much as will be available when the new ERIC cleaning-
house completes its computenzed index We have known about more studies than we have been able
to get our hands un, and 1n a number of cases have had to work from abstracts rather than the entire
research report. Because of time IIW and the intended nature of this book, we have not given
detailed study to certain areas where thvegZesults are puzzling and contradictory, such detailed study
and remterpretation, perhaps reuunccptuallz'}‘mn will be required before research can clear up the
uncertainties. In other words, this 1s an exploratory, rather than a defimtive step in the process of
understandig what research tells us about instructional television  a survey of findings, from whach
certamn useful guidehines can be denved, and on the basis of wh.ch some of the prionties for further
study can be decided upon.

.
.

In a sense, mstructional television 1s more complex than the research that deals with it’. Com-

- plex behavior has haffled learning theornsts for years. A number of vanables are cleariy at work n

deteritming what a given individual learns from television. In many cases these vanables interact, and

the total must be a great deal more complex than can be representéd by the one-vanable expeniments
that typically make up the research literature, no matter how clean and skillful they are.

A goud expenment of this kind that vanes one charactenstic against one or two otherss highly
useful, but-its results must always be stated other things being equal. As we know from bitter
experience,‘other things are not always equal. The full complexity of the process has tc be approach-
ed by mterlocking expenments, as attitude change researct has gone furward under the example of
Carl Hovland and the Yale studies, rather than by single experiments which the mselves cumprchcnd
the complex situation. The user must keep m nund, when he applies rescarch findings of the kind
represented 1n this book, the dispanty between the relative ssmphaity of the laboratory s:tuatl(in and
the complexity of the urdinary classroom. That 1s to say, he must consider as fully as he c in the
situation M which the finding 1s to be applied. Is there anything 1n his situation that might change
the result as determined 1n the experiment? Is there anything that might call for him to examine
other expertiments dealuig with other vaniables that may be important in his own situation?

,\ssummng ¢ degree of cautiun in applyng results, what kind of gwmdehnes can we extract from
this body of research?

N For one thing, 1t has become clear that there 1s no longer any reasun tu rase the question
whether nstructional television can serve as an efficient tool of learming. This 1s not to say that it
dlways dues. But the evidence 1s now overwhelming that it can, and, under favorable circumstances,
dues. This endence now comes from many countries, from studies of all age levels from preschool to
adults, and from a great vanety of subjact matter and learning vbjectives. The questions worth asking
;are no longer whether students learn from at, but rather, (1) does the situation call for 1t? and (2)
how, in the given situation, can it be used effectively? \

The question of whether the situation calls for mstructional television 1s vne that has to be
answered i terms of ncceruuQabllmcs, and alternatives. It gues without saying that most television
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has been intruduced nto mstruction without full consideration of these matters. The typical request
for advice begins with an explanation that television has become ayailable, or could be made available,
and the question usually 1s how can we use 1t? Of course, this already farecloses many' of the
possibilities, When a request begins wath a problem. rather than wath technology  that is, a school
system has such and such a problem, and what techn Mugy, 1f any, would help to solye 1t then
these 15 a great deal more freedom to consider alternatives and applications.

In that case, the first step 1s to define the need as sharply as possible. Exactly what has to be
done, 1n what sequence, and over what time and area? What financial resouroes could be applied to1t?
Is 1t the kind of problem that needs to be solved by adding teachers or in-service tramng for teachers,
or by shanng a few expert teachers more wadely? Is 1t the kind of problem that requires supplemen-
tary experiences for the studeats, or a different order and level of basic learming expenience? Is 1t the
kind of problem that would benefit from technology at all? (For example, are the time requirements
such that technology 1s not*needed 'to speed the process of teacher trginailg, or the suppleinentary
needs such that the desired expenences could be brought into the classroom vnly By media channels
of some kind?) ( , )

.

‘e

The case studies, perhaps more than the expeniments, help us to appraise the kind of‘situations
in which the media are likely to be useful. The question 1s, which one of them or winch combination
of them 1s most appropnate to the need and thc capability. For example, if the problcm is to raise the
level of language skalls, then perhaps language laboratones are indicated, f they tan be afforded.If the
problem 1s to learn a set of manual skills, pcrhaps ﬁlms are indicated,  f they are available, and if the
school system can afford them and deliver them. ! the goal 1s to mcrcas; the opportunity for
indavidual rates of progress. perhaps programmed mstruction 1s called for ™ f suitable programs are
available, and, before long, computers to manage thus sort of instruction.

Economues and technical capabilities enter intu all these decisions. Radio 15 cheaper than
television, and can contribute a great deal to learming, if a concurrent and moving picture is not
required. Over a relatively small area and small number of classrooms, it will probably be cheaper to
deliver sight and sound by films than by television, and teachers have the gret advantage of being
able to schedule films when they wish, to stop them for discussion or review, or to repeat them at
will. On the other hand, 1t becomes a major problem to have films available and deliver them on call
over a large area and to many schools, and for such coverage, television will probably have lower unit
costs, as well as the advantage of being live and being changeable more casily in response to feedback
from the classroom and to curpicular alterations. In general, schools have tended to use television
more often for direct teaching, filras for supplementary experiences, but there is no reason why a film

" should not be delivered by television,and, given the videotaping capabilities that we shalt have before
too many years, it will become pussible for a classtoom teacher to use a television program like a film.
On the other hand, there 15 no reason why an exceptional teaching series should not be recorded on
film and used for direct teaching, where films seem to be preferable.

-

The alternatives ahd combinations, therefure, are many. One restriction upon them, particularly
in developing countres, 1s the availabihity of techmcal support and skills For example. it is hard to
introduce any of these media wathout electniaity being widely available, but 1s obviously much harder
to use "televiston_gn that case than to use radio. It 1s almost impussible to mtroduce any of the more
sophxstu.atcd media unless technical personnel are available, for operation and _mamtenance. There-
fore, any decision to use one of the mstructional media must take into mns:demtmn the kinds and
numbers of persuns who must be tramed. As we have pomted out, tramung 1s not only for engmeers.
technicians, and mamtenance men, teachers, also, need help and gwdance using a media
system,
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These constderations will at least suggest the kinds of qucstlons that must be asked.in deciding
whethcr :md\ what media. Much of the matenal n the preceding pages wall illuminate these questions,
and detailed readeg of the case studies and experience records wall help stll more. But it s not a
simple deciston. The most encouraging finding of the research literature 1s that students apparently
can learn from any of these media. Therefore, 1f one or more of the media can be selected as most
likely to meet the need and fit the capabihities, then a school system can proceed in some confidence
that it can learn how to use it or them effectively. = -~ . '

.- . *

What does:thc research literature say about how television can be used effe tiveI); for instruc-
tion? In the Iarge the findings are_ predictable. Instructitonal television works best c\;hem“\ ean
integral part of nstruction - that 15, when 1118 woven 1nto a classroom context of learning activities;
indeed, when the studio and classroom teachers function as nearly as possible as a teaching team. It
seems to work best when 1t 1s applied to a problem of sufficient size to justify its use and encourage
teachers to join in wholeheartedly, and admunistraters and financial controllers to give it the support

+ it needs; and when 1t 15 used in sufficient size to bring down the umit costs, and to make its impact
visible. It wotks best when 1t 1s planned and introduced carefully as part of a.teaching-learning system
rather than a branch grafted on to what is already there:

+ . .

—]
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Beyond those larger considerations, the tesearch seems to suggest that effective use of television
grows out of attention to the basic requirements of good teaching, rather than to any fanciness tliat
mught be peculiar to television. The qualities that emerge from the ressarch described in Chapter II -
puzzling and contradictory though some of those findings are - are quahtlcs like simplicity, good
organization, motivation, practice, knowledge of results, rest pauses at appropriate points, cues that
direct the pupil to the essential things he is to learn, and 30 forth. The Denver television project
concluded that a skillful classroom teacher was the best learning aid that could be combined with
television, and the-1mportance of the classroom teacher serving as a full ally of the Television teaching
1s underhined 1n oOther studies. There are very real doubts that color contributes in most cases to

. learning from television, or that dramatic production 15 any more effective than lectures or discus-
sions, or even that ammation contributes to learning except in situations where it clearly calls
attention to the items to be learned. But the basics always seem to work, in television teaching asin
other teaching. -

What, then, are the peculiar advantages of mstructional television? It can share a good teaclier
with a very large number of classes, rather than one. It can introduce a variety and quality of visual
and auditory expenences and demunstratiuns that would be m)possnblc for most individual class-
rvoms to equal, but are quite feasible for a central programsmung service. It can carry teaching where
there are no schools - for example, to remote areas or to students who are liome-bound. It is an
effectyve device for in-service traming of teachers. And, because one teaching performance serves
many classrooms, it frees time that can be used n a number of salutary ways' to prepare better
demonstrations and better expositions, to vary the form of classroom instruction with visitors,
witerviews, panels, actuahties, and the like, to give classroom teachers an opportunity, i‘f the system is
well managed, to spend more time with small learning groups and individual guidance.

.
- v

The chief dlsadvantaga are easy to see, also. It 1s essentially a one-way medium. The reader of
this book will be nterested 1n some of the experiments described in the preceding pages which deal
with call-back or talk-back systems. intended to capture some of the advantages of two-way com- .
munication for televised teachung. But the fact remaing that 1t 15 not a good device for class discussion
or for gving quick answers to questions from students. All the more reason, therefore, to build it into
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a context where the classroom teacher or monitor wall encourage active discussion, direct questions
and answers, after the television lesson 1s completed, or, if 1t does not reach into school, to combine it
with correspondence studs or paper wrniting or telephonc or radio communication, as is done in
countries like Austraha and Japan.

A sccond digadvantage 1s the difficuliy of doing what we have just suggested - building
television intohe o:)gomg activities of a classroom, fitting the same matenal to the needs of different

classes at the same time, creating an efficient teanrteaching situation where the teachers may be miles
. apart. And because this 1s difficult, and sometimes threatening and aggravating to classroom teachers,
we have a history of resistance to instructional television.

Pethaps we must accept this,resistance as a fact of life with 1TV, As we have said in preceding
chapters, 1t 1s not hard to understand why thete should be such resistance, and especially why it
should oceur 1n the early days of 3 teaching medium. Yet, the results described in this volume are not
dlscouragmg Attitudes toward ITV are not nvariably unfavorable. Indeed, in studies like the one
made in Hagerstown after eight years of television, they are really rather remarkably favorable, on the
part of teachers, admunistrators, parents, and stu'den?s alike. 1t 15 a good guess that student attitudes
toward nstiuctional telewision would compaze, on the average, quite favorably with their attifude
toward other instruction. And as the prmcnple of division and speciahization of labor progresses
through the teaching profession, we can expect less initial hostility from teachers.

-

The information we have about attitudes toward nstructional television encourages us to
belleve that 1t need not be percewved as boring or threatening. How it is used makes the difference.
Teachmg on television can be as mteresting br as uninteresting as most classroom teaching, and we
ought, to know enough now about the qualities of good teaching, and have enough experience with
bringing Tesources to bear on preparnng good television classes, to reduce the pfoportiQn of uninterest-
ing teaching.to a mumimum. Whether the teacher feels threatened will be determined in large measure
by the way television 1s introduced, the extent of ivolvement by the classroom teacher, the quality
of the televised classes and the support given them. These two results will interact, for the content of
the television and the way 1t 1s combined with classtoom actwvities will affect both teacher and
student attitudes, and the teacher’s attitude toward 1t will affect the student’s also.

-

An interesting suggestion anses from juxtaposing some of the results dcscnbcd in Chapter 1H
with some of those in Chapter IV. There seems to be little reason to believe, for example, that color
television usually makes much contribution to learming. The same might be sard of ammation, dramat-
1c presentation, and certain other production devices. On the other hand, there is reason to think
that, 1n some circumstances at least, studenfs may hke color better than black and white, they may
enjoy ammation, they may appreciate the change of pace to dramatic presentation, and so forth. It
may be necessary, with the television teacher deprived of instant feedback from her audience and
with the audience deprived of the opportunity 10 ask a question or interrupt the exposition, to do a
Isttle extra 1in order to maintan nterest, even though the extra things may not themselves contribute
directly to learming. Simularly, 1t may be necessary to go to special efforts m oider to heep the class
active and responding during the television lesson.

And there is good reason to ask whether television should not adopt as a standard practice,
wherever possiblé, the pretesting and revising of televised lessons. One of the chuef residues of the last
ten years of activity with programmed mstruction is 3 mountain of evidence that more effective
learming experiences can be developed by testing materials on students, revising, testing again, and so
on. Chapter !1I describes some impressive expeniments 1 which television programs were also tested
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and revised, and when they were used the revised version taught considerably more than the previous
one A procedure like this may have to become standard practice as a substitute for the swift
feedback and the intimate knowledge of a class that the classroom teacher has and the television
teacher, does not hawe. Such a procedure might contribute immensely to the effectiveness of mstric-
tional television and to 1ts acceptance. )
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