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The effect of massed versus distributed television presentations on attendance

and learning in a voluntary situation were compared in a field experiment involving
114 physicians in general practice. The factorial design was based on four
experimental groups, each located in a different community. Physicians viewed
videotape presentations in a local hospital over a period of four weeks, with three
one hour sessions (distributed viewing) and a single three hour session (massed
viewing). On the fifth week they completed a learning achievement test over televised
instruction. The results indicated that attendance was significantly greater under
massed than under distributed viewin?, especially when the sessions took place in the
evening rather than the morning. The presentations produced gains in learning
achievement, and there was no statistically significant difference in learning
achievement between massed and distributed viewing. (author/nl)
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1. SUMMARY AND ACKNOWLEDGEMENTS

Summary

This Terminal Progress Report describes the research conducted be-
tween May 1, 1965, and December 31, 1967, under a grant from the
National Heart Institute of the National Institutes of Health. The research
program is described in Application HE 09564 -03, which was submitted
October 13, 1966.

Research in the use of television as an aid to continuing education
should be conducted in such a way that the findings are significant and of
broad relevance. In an attempt to achieve these goals, the project in-
cluded a Co-Investigator who is widely known as a medical educator directly
involved in all areas of continuing health sciences education. It also in-
cluded a distinguished Advisory Committee which was drawn from the fields
of medicine, dentistry, nursing, and health sciences research. Committee
members participated on a personal basis, not as representatives of an
organization. The assistance of these persons is acknowledged elsewhere,
and their names, along with those of the Project Staff, are listed in the
Appendix.

Summary Statement of Progress

In brief, the objective of this research has been to initiate some in-
vestigation in three major areas which affect the efficiency of television in
continuing medical education. Each of these areas affects what a physician
learns and remembers from viewing a television presentation. One area
also affects the physician's decision to view, an important consideration in
that almost all continuing medical education is based upon voluntary phy-
sician participation.

The first area involves factors which are basic to the psychology of
all learning. The study measured the effect of effort and reinforcement on
initial learning and on learning subsequently retained by medical personnel.
It also measured the effect of effort and reinforcement on the degree of en-
joyment which was derived from the learning tasks. The subject matter to
be learned dealt with anaphylaxis and classification of allergies, and the
means of experimental presentation was the programmed text.

The second area involves factors related to visual information, i.e.,
graphic communication. The study measured the effectiveness of eight
types of visual presentation at different stages of the learning process.
The subject matter dealt with communication techniques in patient history
taking, and the means of experimental presentation was the motion picture
film.




The third area involves practical adjustments which the medical ed-
ucator can make in the time at which instruction is made available. The
study measured the effect of length and frequency of presentations on the
attendance and the learning of general practitioners in the "real world" of
emergency calls, conflicting interests, and even physician fatigue. The
subject matter dealt with pulmonary embolism, chromosome studies, my-
ocardial infarction, cirrhosis, low-back pain, and multiple sclerosis, and
the means of presentation was the playback of recordings made on videotape.

These three studies were completed on schedule, and as a result, the
stated aims of the project were achieved. Each of the following chapters
describes a particular study in detail, including a statement of the specific
problem, a description of the methodology followed, and a report and dis-
cussion of the findings obtained.

Significant Results

There are about 20 findings reported in the chapters to follow which
are considered significant. Five of this number may be considered to have

particular interest for the reasons indicated:

1. Learning achievement is greatest froth a medical motion
picture if the information is abstracted (as in a line drawing) when pre-
sented at the early stages of learning and if the information is presented
realistically (as in a photograph) at the laier stages of learning.

--This finding is extremely significant because it may generalize fo
television and other media of graphic communication, regardless of
the type of subject matter, i.e., medicine, chemistry, etc.

--This is the first reported test of the hypothesis.

--Current theory and practice in the preparation of visual messages
generally fail to consider the stage of learning of the intended viewing

audience.

2. Significant gains in learning resulted when groups of general
practitioners viewed the playback of videotape recordings in a hospital con-
ference room, as measured by a 120-item objective test.

--This is the first reported study of the effectiveness of videotape for
a voluntary audience of physicians in active practice. :

3. Physician attendance was significantly greater for a single

s
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three-hour (massed viewing) session than for three weekly one-hour
(distributed viewing) sessions, when held in the evening.

--This information has practical significance for the medical educator
who must use limited funds for the benefit of the maximum number of

physicians.

4. Massed viewing resulted in no significant reduction of learning
achievement when compared with distributed viewing of the identical television

recordings.

--This information is of practical significance to the medical educator
who is interested in efficient instruction as well as ina large number of

registrants.

5. When retested after a month, medical students remembered
more from programmed instruction if they had worked through the text as the
authors intended, i.e., manipulation of the psychological variables of effort

_and reinforcement either interfered with student memory or failed to improve

it.
--This is a significant negative result which tends to eliminate two
theoretically plausible means of improving physician memory of newly
achieved medical knowledge.

List of Publications

An article has been prepared to cover the research conducted in each of
the three major areas and has been submitted for publication. The current

status of these articles is as follows:

Merrill, I. R., Yaryan, Ruby B., & Musser, T. S. Reteation and enjoyment
of programmed instruction: the effects of effort and reinforcement.
Unpublished manuscript, University of California San Francisco Medical

Center, 1968.

Merrill, 1. R., Yaryan, Ruby B., Carbone, J. V., Musser, T. S., &
Vandervoort, H. E. Effectiveness of motion pictures at different stages

4 of learning history-taking. Paper scheduled for presentation at the
i Seventh Annual Conference on Research in Medical Education, Associa-
tion of American Medical Colleges, Houston, November 1, 1968. 4

i Merrill, I. R., Yaryan, Ruby B., Musser, T. 8., & Ury, H. K. Television
‘ recordings for practicing physicians: the effect of program length on
attendance and learning. Unpublished manuscript, University of

California San Francisco Medical Center, 1968.
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II. RETENTION AND ENJOYMENT OF PROGRAMMED INSTRUCTION:
THE EFFECTS OF EFFORT AND REINFORCEMENT
Abstract

The effects of two degrees of effort and four schedules of reinforce-
ment on initial learning, enjoyment, and learning retained after one month
were compared for eight groups of medical and dental students. The in-
structional material was a programmed medical text. The purpose of the
main experiment was to test the dissonance hypothesesthat (a) the require-
ment of a high degree of effort in working through the program produces
greater enjoyment and greater retention of learning than does a low degree
of effort and (b) initial learning and retention are not affected by the differ-
ence between fixed and variable reinforcement at the same ratio. Ina pilot
experiment the instructional effectiveness of the program was measured
against a control group. The results on enjoyment and retention were in-
conclusive, but the prediction regarding fixed and variable ratio reinforce-
ment was supported. The medical text was not very helpful to dental stu-
dents, but it produced an impressive increase in learning for the medical
students, whose reaction to this type of instruction wae favorable provided
it was not used as a substitute for teaching-contact with the faculty.

* kX

In a previous experiment to improve retention of learning (1), it was
found that nursing students who were required to expend considerable effort
while learning enjoyed the learning situation more than those who were re-
quired to expend less effort while learning the same material. It was also
found that the high effort group tended to remember more after 40 and 59
days than did the low effort group, although this difference failed to reach
the customary . 05 level of statistical significance.

Because these results are not predicted by traditional reinforcement
theory, it was considered desirable to replicate the experiment using a
different teaching device and different students, increasing the effort re-
quired, and shortening the retention interval to approximately a month.

It was known that the faculty in a basic science department desired an
objective evaluation of the suitability of a programmed text for use by medi-
cal and dental students. The text was popular and highly regarded, but it
had been written for general practitioners. When the department faculty ex-
pressed interest in the findings on effort, it was agreed to conduct a single
study designed to answer both lines of inquiry.

Faculty questions about the programmed text were as follows: Do
medical and dental students actually learn what the program claims to teach?

P .
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Do the students find this program acceptable or enjoyable? What is the
effect of not providing reinforcement after every instructional step or
frame? The lasi question was raised by research which suggests that
retention of learning might be improved as a result.

Traditional reinforcement theory (2) predicts that the most rapid
learning occurs if every correct response is reinforced. It predicts that
learning is slower under fixed ratio reinforcement, i.e., if every other,
every third, or every tenth correct response, for example, is reinforced.
The corollary prediction is that learning is slowest under variable ratio
reinforcement, i.e., if there is no regularity with which the half, third, or
tenth of all correct responses are reinforced.

Once a new behavior has been learned and reinforcement ceases, the
theory predicts that it is then maintained longest by an individual who has
learned it under a variable ratio schedule of reinforcement. This may be
like the persistence of the sloi machine addict who long ago won a jack-pot.
Behavior is maintained only briefly by an individual who has learned under
continuous reinforcement. Recall how few coins one inserts after a soft-
drink dispensing machine breaks down. Behavior learned under a fixed
ratio schedule is maintained for an intermediate number of trials.

That reinforcement theory did not predict the effect of effort on en-
joyment and retention is of interest because the effect is predicted by
dissonance theory. 1 Nor do the two theories agree upon the effect of
fixed and variable ratio reinforcement. Disscnance theory predicts no
difference between their effects on the maintenance of learned behavior,
because the magnitude of dissonance is said to be determined by the abso-
lute rumber of non-reinforced trials. If so, fixed and variable ratio rein-
forcement should not differ in the effect they produce on initial learning as
well.

The two theories do have important areas of agreement. Both predict
(a) that low effort produces more initial learning than high effort, and (b)
that continuous reinforcement produces more initial learning than ratio re-
infcrcement. Thus, the maximum initial learning achievement should be
produced by a combination of low effort and continuous reinforcement.
Both theories also predict (c) that behavior learned under ratio reinforce-
ment is maintained longer after reinforcement ceases than behavior learned
under continuous reinforcement.

1
See Merrill and Buenz (1) for pertinent references and a brief discussion
of Dissonance Theory. v
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f It is now possible to state the points at which the two theories differ
in their predictions regarding effort and reinforcement. The experimental
purpose of this line of inquiry was to test the following hypotheses derived
from dissonance theory:

I. Enjoyment of the learning situation is greatest under the
conditions of high effort and minimum reinforcement (and least under low
effort and continuous reinforcement). Reinforcement theory makes the
opposite prediction.

o~ 3 bt rosriaass e i e g oo

II. Initial learning and retention are not affected by the differ-
ence between fixed and variable reinforcement at the same ratio. Rein-
forcement theory predicts that variable ratio will result in less learning
and more retention than fixed ratio reinforcement.

IlI. Retention will be greater for learning produced under high
effort than for learning produced under low effort. Reinforcement theory
makes the opposite prediction.

Method

The study consisted of two experiments. Because of the intentional
similarities in methodology, the main experiment is described first in de-
tail, followed by a brief description of the important differences in the pilot
experiment.

Main Experiment

The main experiment compared the effects of two levels of effort and
four levels of reinforcement. The Low Effort level consisted of completing
the responses called for in each frame of the programmed instruction, and
the High Effort level consisted of completing all responses plus writing
short essays justifying the responses made to 30 of the frames. This repli-
cated and increased the effort conditions of the previous experiment (1). The
100% Reinforcement level used the programmed text in the normal manner,
providing continuous reinforcement of every response; at 50% Fixed Ratio
Reinforcement every other frame was reinforced; at 50% Variable Ratio
Reinforcement half the frames were reinforced, but at random intervals;
and at 0% Reinforcement no frame was directly reinforced. The 0% level
did include indirect reinforcement from the redundancy of information within
and among some of the frames themselves, and thus constitutes a variable
reinforcement schedule at a ratio below 50%. Without the benefit of this
indirect reinforcement no learning would be expected to occur.

The experimental sequence was the completion of the program, the
immediate measurement of learning and attitudes, and after an interval of
approximately a month, the measurement of retention.
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Subjects. The 129 volunteer subjects (Ss) who completed th~ experi-
ment included 72 serond-year medical students and 57 second-year dental
students who were enrolled in their respective courses in microbiology.
Theae courses do not have identical sets of objectives, and because these
and other differences might influence performance, the medical and dental
students were given separate random assignments to one of the eight groups.

Materials. The section on the classification of allergies and anaphy-
laxis in the programmed text Allergy and Hypersensitivity (3) was used in
the experiment. The different schedules of reinforcement were manipulated
directly in the programmed text by having the appropriate reinforcers
blocked out on the side panel of the text, which would normally reveal the
correct response to each frame. Each § in the High Effort groups received
a Supplementary Answer Sheet. It consisted of 16 pages 8-1/2" x 11" in
size, and it indicated those 30 frames on which the short essays were re-
quired, allowing a space of half a page for each essay.

Measures. Members of the departmental faculty and staff prepared
the 51-item objective test which covered the subject matter of the pro-
grammed instruction. The same items were used to measure learning
and relative retention. A separate sheet contained two attitude questions
which were used to measure perceived effort and perceived enjoyment.

Procedure. Prior to the firsi experimental session the students were
invited to participateina study " . . . to obtain an objective evaluation of
the effectiveness of the programmed text and your personal comments based
on this participation.”" They were also told that $2. 00 would be donated to
the class treasury for each student who completed the study. No mention
was made of a second session at which retention would be measured.

During the first session the eight experimental groups met in separate
but comparable classrooms. The session was held outside the regular
class period because it 1asted more than two hours. In each group the Ss
first completed the specific form of the programmed instruction designated
for their group. The High Effort groups also compl eted the Supplementary
Answer Sheet while they were working through the program. As soon as all
the Ss in each group finished their respective task they were asked to com-
plete the achievement test, followed by the two attitude questions.

About a month later the second session was conducted without prior
notification during a regular onc-hourlecture period at which the entire
class was present. To insure an independent response the Ss seated ad- .
jacent to each other received different forms of the test. Each of the three
forms used contained a different random ordering of the 51 items. When




the test was completed, the full nature of the experiment was revealed, the
results of the first session were reported, and the comments of the students

were noted.

Because their class schedules were not the same, the dental students
followed the procedure separately from the medical students.

Pilot Experiment

The pilot experiment was conducted approximately a year earlier than
the main experiment. Its design anticipated the main experiment in that
effort and reinforcement were varied for eight experimental groups. The
sequence included the completion of the program and the immediate measure-
ment of learning and attitudes oniy, although partial data on retention were
obtained. A control group was first given the test of learning and then in-
vited to work through the programmed instruction.

The 94 Ss in the pilot experiment were medical students in their
second year, again anticipating the main experiment. Twenty-four Ss were
placed in the control and 70 in the experimental groups on the basis of
random assignment. The materials, measures, and procedure were the
same as in the main experiment, except that no donation was made to the
class treasury following the pilot experiment.

Results
b
All Ss complied with instructions, and in the pilot experiment the High
Effort Ss wrote an average of about 720 words in completing the set of 30
essays. In the main experiment this average was about 740 words from the
medical Ss and about 600 words from the dental Ss. This compares with an
average of about 650 words from the nurses for the 20 essays required in the

previous experiment (1).

Separate coefficients of learning-test reliability were prepared for
each experiment and group of students. The learning test showed consistent
reliabilities (4) in the pilot and main experiments of ry = .57 and .63, re-
spectively. Encouragingly, the test was found to have a slightly higher
reliability in the main experiment for the dental students than for the medi-

cal students, i.e., .64 vs. .50.

Computer facilities were used to ease the computational burden of the
15 analyses of variance required in the main experiment. Because the com-
puter program was written to analyze equal frequencies within subclasses,
$s in the main experiment were deleted on a random basis until their number
equalled 112, consisting of 56 medical and 56 dental students.

o




Considering the data on initial learning, for example, separate two-
way analyses of variance (effort x reinforcement) were performed on the
medical and dental student scores, followed by a three-way analysis
(effort x reinforcement x student type) on those of all 112 Ss. These three
analyses were also performed on retention, retention change, pecceived
effort, and perceived enjoyment scores. The analysis recommended for
subclasses of unequal frequencies (4) was performed on the initial learning,
the perceived effort, and the perceived enjoyment scores from the pilot
experiment. There was only one statistically significant interaction effect
in the total of 18 analyses of variance performed in this study. 2

Tests of Hypotheses

Predictions in Common. Of those predictions common to both
theories, predication (a), that High Effort produces less initial learning
than Low Effort, was supported in the pilot experiment. The achievement
of the High Effort groups was less than that of the Low Effort groups at
every level of reinforcement, producing an F = 6.36 (p<.05). However,
the means in the main experiment (Table 1) differed very little, and in all
three analyses of variance the effect of effort was negligible. Prediction
(a) was supported, but not consistently.

Prediction (b), that continuous (100%) reinforcement produces more
learning than ratio reinforcement was strongly supported in the main ex-
periment. In the case of the dental students, F = 4. 68 (p<.01), the effect
is attributable to the 0% level, a category of ratio reinforcement. On the
other hand, the groups of medical students whichreceived 100% reinforce-
ment scored higher than any of the ratio reinforcement groups, F=2.54
(p<.10). When medical and dental students were combined for the three-
way analysis of variance, the predicted effect of reinforcement produced
an F = 6. 22, far exceeding 4.04, the. 01 level of statistical significance.
In the pilot experiment, despite mean scores from 100% to 0% of 42. 53,
42.06, 42.05, and 40.53, the F = 1.50 failed to approach statistical sig-
nificance. Prediction (b) was strongly supported, but not consistently.

Prediction (c), that behavior learned under ratio reinforcement is
maintained longer after reinforcement ceases than behavior learned under
continuous reinforcement, was tested only in the main experiment. Re-
tention change scores (initial learning minus retained learning scores) were
prepared for each S. Smaller scores thus indicated that less forgetting had
occured. The group means (Table 2) showed no consistent pattern upon in-
spection and negligible values of F in all three analyses of variance.

2

Group means and other results of each analysis of variance are on file
at the Communications Office for Research and Teaching, and individual
copies may be obtained on request.

- 10 -




Prediction (c) was not supported.

TABLE 1

Initial Learning Means - - Main Experiment

Effort
Reinforcement High Low Totals
Med. Ss 37. 00 37.71 37.36
0% Dent. Ss 32,57 29.57 31.07
All Ss 34. 79 33. 64 34.21
50% Med. Ss 38.43 39.57 39.00
Variable Dent. Ss 36.43 37.29 36.86
Ratio All Ss 37.43 38.43 37.93
50% Med. Ss 39.00 39.00 39.00
Fixed Dent. Ss 36. 00 36. 00 36.00
‘Ratio All Ss 317.50 317.50 37.50
Med. Ss 40.71 41.43 41.07
100% Dent. Ss 36.29 35.57 35.93
All Ss 38.50 38.50 38.50
Med. S8 . 38.79 39.43 39.11
Totals Dent. Ss 35.32 34.61 34.96
All Ss 37.05 37.02 37.04

Antithetical Predictions. In order to test the three hypotheses unique
to dissonance theory it was first necessary to assess the effectiveness of
the manipulation of effort. It was necessary for the High Effort Ss to
actually perceive that the experiment, including the set of 30 =ssays, was
more effsrtful than did the Low Effort Ss. To answer the question How did
you find this experiment, now that you have completed it?, the Ss checked
their responses on an eight-point scale ranging from very effortful to not
effortful at all.

The effort manipulation was consistently successful for the medical
students in the pilot and main experiments, with F-ratios of 11. 83 (p<. 01)
and 4. 75 (p<.05), respectively. However, the High and Low Effort dental
students did not differ in their perceptions, and the corresponding F-ratios
were negligible. Thus the dental student scores were excluded from the
tests of the antithetical predictions, but they provided aid in the interpre-
tation of the medical student scores. The special case of the dental students

- 11 -




is considered in the Discussion. The analysis also considered the

possibility that reinforcem
theexperiment to be perceiv

TABLE 2

Means for Retention Chaggea

Reinforcement
Med. Ss
0% Dent. Ss
All Ss
50% Med. Ss
Variable Dent. Ss
Ratio All S8s
50% Med. Ss
Fixed Dent. Ss
Ratio All Ss
Med. Ss
100% Dent. Ss
All Ss
Med. Ss
Totals Dent. Ss
All Ss

a’Retention Change score = initial learning score - retained learning score,

Effort

High

o 0o

(= I~ I L

® © ©

i

ARNS

Low

4.86
9.43
7. 14

i. e., the smaller the mean the greater the retention.

The test of Hypothesis I was based on the question Now that you have
the experiment, what did you think of it?. The Ss checked their responses

on an eight-point scale ranging from enjoyed it very much (score 1) to did
not enjoy it at all (score 8). Thus the groups with low mean scores indi-

cated more enjoyment than groups with high mean scores.

-3

0 =3

o O

ent under fixed and variable ratios might cause
ed as more effortful than under the 100% re-
inforcement condition. This did not occur in either the pilot or main ex-
periment for the medical Ss or for the dental Ss.

.58
.36
.46

.79
.00
.39

.36
.36
.36

.79
.22
.00

.88
.23
. 05
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High Effort groups did not perceive the pilot experiment as more en-
joyable than did the Low Effort groups, F = 1.78 (n.s.). This finding was
repeated for the medical Ss in the main experiment, F =.02 (n.s.). Groups
receiving different levels of reinforcement did not differ in the perceived en-
joyment of either the pilot or the main experiment, as indicated by the re-
spective F-ratios of . 22 (n.s.) and 1.00 (n.s.). Thus this dissonance pre-
diction was not supported in either experiment, nor was the antithetical
prediction of reinforcement theory. Therefore, the test of Hypothesis I,
that enjoyment of the learning situation is greatest under the conditions of
high effort and minimum reinforcement, was inconclusive.

In another indication that the dental Ss constitute a special case, the
Low Effort groups perceived the experiment as more enjoyable than did
the High Effort groups, F =4.84 (p<.05). These data cannot be considered
to support reinforcement theory, because the High Effort dental Ss did not
perceive the experiment as any more effortful than did the Low Effort Ss.

Hypothesis II concerns the effect of fixed and variable ratio reinforce-
ment. The effects they produced on initial learning were observed in the
pilot experiment (no statistically significant difference) and in the main
experiment. In the latter, differences were observed between ratio and
continuous reinforcement, as reported for common prediction (b) but in-
spection (Table 1) establishes that 50% variable and 50% fixed ratio rein-
forcement produced no differences in initial 1earning achievement.

The effects on retention change (Table 2) were measured only in the
main experiment, and here all F-ratios were negligible. Hypothesis II,
that initial learning and retention are not affected by the difference between
fixed and variable reinforcement at the same ratio, was consistently sup-
ported.

Hypothesis III, the effect of effort on retention, was tested in the
main experiment. Small differences in retention change score means were
observed between High Effort and Low Effort Ss (Table 2), and the corre-
sponding F-ratios were all negligible. These findings failed to support
either hypothesis. Therefore, the test of Hypothesis III, that retention is
greater for learning produced under high effort than for learning produced
under low effort, was inconclusive.

A statistical comparison of the performance of medical and dental
Ss in an experiment based on medical subject matter is provided by the
three-way analyses of variance. The medical Ss scored higher on initial
learning, F = 28.80 (p<.001); forgot at a slower rate, based on retention ]
change scores, F = 8. 77 (p<.01); perceived the experiment as less effort-
ful, F = 7.00 (p<.01); and perceived it as similarly enjoyable, F =2.93

(n.s.).




Tests of Programmed Instruction

Do Students Learn? The pilot experiment was conducted toward the
end of the course in microbiology. This provided a severe test of the pro-
grammed text, because the control group had profited from the conventional
instruction and achieved a mean score of 30.0. Each of the eight experi-
mental group means exceeded that of the control group, and the initial learn-
ing score mean for all 70 experimental Ss was 41.2. Recalling that a perfect
score is 51, this difference represents a gain of more than 20% from the use
of programmed instruction. Impressively, the students did learn.

The slightly lower mean initial learning score for all medical Ss in
the main experiment, 39.11, may be accounted for by the fact that the main
experiment was conducted early in the term, just prior to the start of con-
ventional instruction in this subject matter.

TABLE 3

Mean Retention at One Month

Effort
Reinforcement High Low Totals
Med. Ss 32.71 32. 86 32.79
0% Dent. Ss 25. 29 20. 14 22. 71
All Ss 29. 00 26.50 27.75
50% Med. Ss 29. 86 36.51 33.21
Variable Dent. Ss 27.57 28.14 217.86
Ratio All Ss 28. 71 32.36 - 30.54
50% Med. Ss 33.43 33. 86 33. 64
Fixed Dent. Ss 29. 43 217. 86 28. 64
Ratio All Ss 31.43 30. 86 31.14
Med. Ss 31.71 34.86 33.29
100% Dent. Ss 28. 00 27.43 27.71
All Ss 29. 86 31.14 30.50 |
Med. Ss 31.93 34.54 33.23 ;
Totals Dent. Ss 27.57 25. 89 26. 73 i
All Ss 29. 75 30.21 29, 98

i
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Is it Acceptable to Students? The attitude question on perceived en-
joyment was used in both pilot and main experiments, and in each case
the medical Ss rated their experience with programmed instruction between ‘
the mid-point of the scale and enjoyed it very much. However, during the :
discussion periods after both experiments the students made it clear that
they did not want the programmed text used as a substitute for teaching-
contact with the faculty. Since this clearly was not the intent, student
attitudes toward use of the programmed text were considered favorable.

What Improves Retention? Evidence has already been presented which
indicates the rate of forgetting, based upon retention change scores, did not
differ among the four levels of reinforcement (or between levels of effort).
Therefore, those groups which learned the most initially also remembered
the most when tested 2 month later. Table 3 shows the main experiment
mean scores for actual learning retained at the end of this interval. In
the three-way analysis of variance, retention means were numerically
smaller for the High Effort than the Low Effort groups, F =.30 (n.s.), and
significantly smaller for the 0% Reinforcement level than for all others,

F =3.18 (p<. 05). Interaction occurred between the effort and student
variables, F =6.35 (p<. 05).

Discussion

After the previous experiment (1) it was asked if manipulating effort
by requiring the writing of essays might not be a form of practicing the
correct answers, which in turn might account for higher scores on the
test of initial learning, and hence on the test of retention. The initial
learning data in the present study confirm that this was not the case, be-
cause High Effort groups scored significantly lower in the pilot experiment
and did not differ from the Low Effort groups in the main experiment.

The present study was designed to include an internal methodological
check: if the predictions in common were confirmed, then greater confi-
dence could be placed in findings favorable to the antithetical predictions
of dissonance theory. The support of common predictions (a) and (b), j
which involved initial 1earning, indicates that the experiment actually
manipulated effort and reinforcement in achieving the predicted results. \
Therefore, the lack of support of prediction (c), which involved retention,
may challenge the validity of the assumption stated in the previous experi-
ment (1), that resistance to extinction in animals (the maintenance of
learned behavior after reinforcement ceases) is the equivalent of memory
in humans. Both theories make their antithetical prediction about the
effect of effort on resistance to extinction, and if human memory is not
the equivalent, the findings on Hypothesis III might be expected to be in-
conclusive, as indeed they were.
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1f the retention assumption is not valid, Hypothesis II, concerning
509 fixed and variable ratio reinforcement, still supports the dissonance
theory prediction about initial learning. Additional tests at ratios of
other than 50% would provide broader support of this hypothesis.

The inconclusive findings on the enjoyment Hypothesis (I) are
disappointing, because they suggest that the measure of perceived en-
joyment may be unsatisfactory. If so, the possibility is increased that
the statistically significant finding of more enjoyment among student
nurses in the High Effort group in the previous experiment (1) is a Type
1 error which occurred by chance. The present measure replicated the
one used in the previous experiment. ;

This study demonstrates the importance of selecting an appropriate
programmed text, one which does not begin beyond the existing knowledge
of the learners and which is written for a particular group. In such a
situation, impressive gains in learning and relatively good student
acceptance are the result. Where a text is inappropriate, as the text was
found to be for dental students, its efficiency is reduced to a point at which
continuous (100%) reinforcement produces no more initial 1earning than
some type of 50% ratio reinforcement and where the perception of effort
is significantly increased.

There is no reason to question the measure of retention, or the
finding that students who learned more initially also remembered more
than the others after approximately a month. The question of memory
vs. resistance to extinction may affect the interpretation of the findings
regarding the theoretical predictions involved. It does not affect the
finding that manipulation of effort and reinforcement either interfered
with student memory or failed to improve it. In this context, there is no
reason for not using this programmed text as its authors intended.
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III. THE EFFECTIVENESS OF MOTION PICTURES AT DIFFERENT
STAGES OF LEARNING HISTORY-TAKING
Abstract

Eight film treatments demonstrating communication techniques in
history-taking were presented at each of two stages of learning. The
treatments differed according to four types of camera placement and an
abstracted version (analogous to a line drawing) or a realistic version
(analogous to a still photograph). At each stage the presentation to 88
medical students was followed by a test of learning achievement. Two
attitudes were also measured: perceived learning and perceived enjoy-
ment of the experiment. A separate study was conducted to determine if
the least successful film treatment was effective. The results of the
separate study indicated that viewing any of the film treatments improved
learning achievement. The main study results supported the hypothesis
that achievement is greatest if the abstract version is presented at the
initial stage and the realistic version is presented at the later stages of
instruction. The four camera angles had no difierential effects on learn-
ing achievement. Student attitudes showed a high positive correlation
between degrees of perceived learning and perceived enjoyment, but
there was no correlation between degrees of perceived learning and
actual learning.

* %k ok

Assume that one has the opportunity to produce a motion picture
film which defines and demonstrates a number of communication tech-
niques for effective patient history-taking. The film is to be shown to
medical students during a course entitled "Introduction to Clinical
Medicine." Previous investigations have suggested that the efficiency
of such visual instruction is affected by the factors of camera placement,
the degree of realism in the film, and the stage of student learning at the
time the film is presented.

In an important early film study Roshal (5) compared the instruction-
al efficiency of two angles of camera placement in teaching knot-tying, a
simple perceptual motor task. For one film the camera was placed over
the shoulder of the demonstrator at what Roshal termed the subjective
angle because it enabled the viewer to see the task as if he were perform-
ing it himself. For another film the camera was placed opposite the
demonstrator at what was termed the observer angle because the viewer
faced the demonstrator while the latter performed the task. The sub-
jective angle was found more efficient on a test of performance, and
Roshal attributed this success to greater realism in the presentation,
i. e., the subjective angle most closely approximated the actual task. In
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a third film involving a rudimentary animation technique Roshal pre-
sented two ends of rope against a neutral background which then appeared
to form themselves into the knot. This film was the most efficient of

all three, but it did not fit either definition of cameral placement or sup-
port the hypothesis concerning realism.

In a review of these findings, Miller (6) noted that one of the
problems of efficient teaching is to build up a discrimination so that the
student will respond only to the relevant cues and rot be misled . or dis-
tracted by the irrelevant cues. The third film was based upon relevant
cues, i.e., it was a kind of pictorial abstraction that starkly presented
the features that distinguished the knot in question from any other. How-
ever, students also need realism in their training if they are to learn not
to be misled by the large number of irrelevant cues which are present
in many learning situations, and the first film (subjective angle) provided
that realism. Miller suggested that one way out of this dilemma of
relevant cue vs. realism is to use the various attention-focusing devices
during the early stages of learning, and then after the student has learned
to identify and respond to the relevant cues, gradually change the pre-
sentation in the direction of realism, eventually putting in all the dis-
tractions and variations that he is likely to encounter in the real-life
situation. Thus, Miller called attention to an additional variable, stages
of learning, and placed relevant cues against realism as dual aspects of
effective visual information.

Television and film studies by Kumata (7) and Deutschmann, Barrow,
and McMillan (8) investigated the initial stage of learning. They broadly
defined the relevant cues as those that directly relate to the general ob-
jectives of instruction. In both studies there was an indication that use
of a camera increased learning because the act of focussing on the subject
matter tended to eliminate irrelevant details and distractions that may
often be present in face-to-face instruction. Miller (6) states that further
experimentation is necessary to clarify these issues.

Dietrich and Merrill (9) returned to the problem of camera placement
in an experiment involving instructional material which is more complex
than simple perceptual motor tasks such as knot-tying. They used kine-
scope recordings to teach hospital staff nurses the role of the team leader
in the nursing care conference. The observer angle, which focused on the
team lead~r only, produced more recognition learning that the subjective
angle, which focused on the other four members of the nursing team. This
superiority was retained for as long as four weeks. This finding was not
similar to that of Roshal (5). Before the experiment the participating staff
nurses were asked how much previous training they had received in this
subject in order to classify them according to stage of learning. Based
upon their replies, stage of learning was not related to the instructional <
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efficiency of either angle of camera placement. These findings could be
criticized on two points: (a) four camera angles were possible in a situ-
ation involving two or more persons,and only two camera angles were

J* tested, and (b) a judgment by the staff nurses was not the most accurate
method for determining stage of learning.

Therefore, it was decided to replicate the Dietrich and Merrill (9)
experiment and (a) include four possible camera angles in a situation in-
volving only two persons, (b) vary relevance of cues and realism in
terms of the objectives of instruction, (c) control the stages of learning
during the course of the experiment, and (d) measure student perceptions
of learning and enjoyment at both stages of learning. The specific hy-
potheses tested were as follows:

I. Learning about patient history-taking from films varies
_ according to which of four camera angles is used to produce the visual
] information.

II. During the initial stages of learning, visual information is
most effective if presented in an abstracted form, and during the later
stages it is most effective if presented in detailed realism.

It was recognized that this experiment would involve preparation of
a number of film materials of varying instructional efficiency. Therefore,
it also was decided to conduct an independent study to see if all of the
materials were effective.

Method

In the balanced experimental design eight film treatments ofa
patient history-taking session were varied at each of two stages of learn-
ing. The eight film treatments differed according to the four possible
types of camera placement and two aspects of visual information. The
four types of camera placement produced the subjective angle (showing
patient only), the observer angle (showing physician only), the lateral
angle (showing both physician and patient from a point at a right angle to
their axis of eye contact), and the combined angle (showing both physician
and patient full face simultaneously on a split screen). Different aspects
of visual information were presented in a realistic version, a film treat-
ment of an actual history-taking session, and an abstract version, pre-
pared by emphasizing relevant cues within the realistic version and omit-
ting detail considered irrelevant.
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The experimental sequence was the presentation of the film at the
E initial stage of learning, the immedidte measurement of learning and re- ,
i lated attitudes, and after an interval of several months the presentation
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of the same or different version of the film, followed by a repeated measure-
ment. The calaera angle seen at the initial stage was also seen at the later
stage. Thus the complete experimental design called for 16 groups, 4
camera angles x 2 versions x 2 stages of learning (Table 2).

Subjects

A total of 88 volunteer second-year medical students completed the
experiment. They were beginning their introduction to clinical medicine
at the time of the initial film presentation. Course instruction continued
during the interval preceding the later presentation, and this training
included some practice in taking a patient history.

Materials

The title of the film material presented at each stage of the experiment
was Communication Techniques in History-Taking. The film's viewing time
was one hour, and it consisted of three segments. The first 24 minutes con-
sisted of a lecture segment presented by two of the Experimenters (Es). It
was the same for all Ss and briefly covered 40 teaching-points. The follow-
ing 20 minutes contained the demonstration segment, in which a physician
correctly illustrated the proper application of the teaching points with a
patient during a history-taking session. This was the experimental segment
of the film, and it was varied for each group according to camera angle and
version. The lecture and demonstration segments together constituted the
teaching portion of the film. The final 16 minutes consisted of the evaluation
segment on which the written learning test was based. This segment was the
same for all groups and is described under Measures.

The script for the realistic version of the demonstration segment was
essentially a verbatim transcript of an actual history taken by one of the Es
and recorded on videotape. It was selected because it illustrated the teach-
ing points established as the instructional objective. The script for the ab-
stract version was prepared by restating and emphasizing relevant cues in
the realistic version that directly pertained to the teaching points and by
omitting other material until the abstract and realistic scripts were of the
same length. Subtitles were added to the abstract version for further
emphasis of the relevant cues.

All four camera angles for a given version were filmed simultaneously
with the same sound track. To avoid spurious differences between abstract
and realistic versions, the roles of the patient and physician in both versions
were played by the same two actors.

Measures

The 60-item objective test of learning was based upon the evaluation
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segment of the film material. This segment was based on actual history
taken by a senior medical student. It concerned a different patient and
the roles were played by different actors. Half of the 40 teaching points
were correctly demonstrated and the remaining half were incorrectly
demonstrated. The written test measured how well the S had learned to
recognize and label each point as presented in the film. An extra sheet
contained questions which were used as a measure of perceived learning
and perceived enjoyment. 1

Procedure

Prior to the experiment the 88 Ss were told by members of the
faculty that changes were being made in the introductory course in physi-
cal diagnosis and that some related film materials were being tested.
Volunteer Ss were requested, and they were told that they would be re-
imbursed $10. 00 for their participation in the experiment on two free
afternoons. The groups met in eight classrooms on each occasion to com-
plete the experimental sequence.

Independent Study

An independent study was conducted to measure the relative contri-
bution of the lecture and demonstration segments to learning. Four groups
were involved in the experiment. Group I viewed neither segment of the
teaching portion of the film material, and it served as a control. Group II
viewed the lecture segment; Group III viewed the demonstration segment;
and Group IV viewed both lecture and demonstration segments. All groups
then viewed the evaluation segment and took the same written test of learn-
ing used in the main experiment. -

The experimental Ss in the independent study were 131 volunteer
students at approximately the same level of training in a different medical
school. They were placed in the four groups on the basis of random as-
signment, and they received no reimbursement.

Results

The coefficient of reliability (measuring internal consistency) of the
60-item test of learning as taken by the 88 Ss was r__ = .60 (4). This
compared with a reliability of . 78 obtained earlier é‘t’fring a pilot test

1Film materials used in this experiment, along with copies of the related
written test,are on file at the Communications Office for Research and
Teaching. -
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involving the preceding class of medical students.

The Wilcoxen matched-pairs signed-ranks tests (10) were performed
to test the effect of three procedural discrepancies upon learning. First,
the scheduled three-month interval between stages of 1earning was not
measured for all 88 Ss, because 65 Ss could not be reached until following
their summer vacation. Second, about half the Ss experienced a film con-
fusion at the beginning of the second presentation which might have affected
their set to learn, even though it was corrected within a very few minutes.
Third, 24 Ss comgleted the experiment believing that they would receive
$2. 00 rather than the $10. 00 they actually received, a factor which might
have affected their motivation to learn. The tests indicated that these
factors had no statistically significant effect on the Ss learning scores,
and the main analysis was completed as planned.

Learning

Two-way analyses of variance for unequal frequencies in subclasses
(4) were performed on the data obtained from the initial test and the later
test, and a third analysis considered the sequence of versions for the two
stages of learning using combined data from both tests. Analysis of
scores from a separate test indicated the cffect of camera angle and ab-
stract vs. realistic version at a known stage of learning.

Separate Tests. On the initial test the abstract version of the demon-
stration segment was superior to the realistic version, F = 7.32 (p<.01).
The means (Table 1) for the abstract and realistic versions were 38.09
and 35. 29, respectively. The first portion of Hypothesis II was supported.
Analysis of the means produced by each camera angle indicated very
similar results, F =.66 (n.s.). The actual means were Observer 317. 68,
Subjective 37. 27, Lateral 35.71, and Combined 36.33. There was negli-
gible interaction between the effects of version and camera angle, F =. 24
(n.s.). Hypothesisl, on camera angles, was not supported in the initial
test.

On the later test only a spurious comparison of the abstract and
realistic versions was possible, since half the members in each of the eight
groups had seen the opposite version on the initial test. As a result the
difference between the spurious means was negligible, F = .65 (n. s.).
However, each S viewed the same camera angle on both tests (although the
versions may have differed), and this would have permitted the slight
differences observed on the first test to increase on the second test. How-
ever, this did not occur; the numerical differences among the four means
decreased, F =.47 (n.s.). There was negligible interaction between the
effect of camera angle and (spurious) version, F =.87 (n.s.). Hypothesis
1 was not supported on the later test.
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TABLE 1

Mean Learning on Initial Test

Camera Film Version
Angle Abstract Realistic Total
Observer (n) (12) (10) (22)
X 39.50 35.50 37.68
Subjective (n) (11) (11) (22)
X 37. 82 36. 73 37.217
Lateral (n) (12) (11) (23)
X 37.50 33. 82 35. 74
Combined (n) (11) (10) (21)
X 37.45 35.10 36.33
Total (n) (46) (42) (88)
X 38.09 35.29 36.75

Combined Tests. The crucial analyses occurred when both sets of
data were combined. The means in Table 2 were obtained after the scores
on the initial and later test had been summed for each S. In considering
Hypothesis II, each column represents one of the four possible combinations
of the abstract and realistic versions with the two stages of 1earning. It can
be determined from inspection that the highest mean score (78.04) was ob-
tained from viewing both an abstract and a realistic version of the demon-
stration segment, provided the realistic version was presented at the later
stage of learning. A comparison of the means obtained by presenting the
same version at each stage indicates that the abstract version (76.59) was
in general considerably more effective than the realistic version (69.19).
The effects of the combinations were highly significant with an F-ratio of.
6.32 with 3/72 d.f. (p<.001). These data provide strong support for Hy-
pothesis II which states that during the initial stages of learning visual in-
formation is most effective if presented in abstracted form and during the
later stages it is most effective if presented in complex detailed realism.

In considering Hypothesis I, the differences between the four camera
angles in Table 2 were not significant, F = .67, as was the case in the
separate tests. Even though the angles had a comparable effect, the ob-
server and subjective angles were numerically superior to the combined
and lateral angles. There was no statistically significant interaction be-
tween camera angle and combination of versions, F =. 99, These data fail
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to support Hypothesis I, which states that 1earning about patient history-taking
from films varies according to which of the four camera angles is used.

TABLE 2
Mean Learning on Combined Tests

Stage of Learning *
Film Version **

Camera I I I o 1 Im 1 I*

Angle A A A R R A R R* Total
(n) (5) (7 (5) () (22)

Observer X 81. 60 78.57  75.40  68.60 76. 27
(n) (6) (5) (6) (5) (22)

Subjective g %6.83  79.00  80.50 68,00  76.32
(n) (6) (6) (5) (6) (23)

Lateral X 72.00  80.67  73.20 69.17  73.78
(n) (5) (6) () (5) (21)

Combined X 76. 80 74.00  73.80  71.00 73. 90
Total () @ ey @y @) (89

X 76.59 78.04  75.95 69.19 75. 07

* Initial Stage (I), Later Stage (I)
** Abstract Version (A), Realistic Version (R)

Independent Study. The independent study was conducted using the
film material from the main experiment that was found least effective at
the initial test. the material including the lateral camera angle for the
realistic version of the demonstration segment. If this material produced
a gain in learning, then all other materials used in the main experiment
algo could be considered effective. In the independent study, which was
conducted at a different medical school, the group means for initial learn-
ing were as follows: I. control, 28.97; II. demonstration segment, 29. 78;

III. lecture segment, 31.91; IV. lecture and demonstration segments, 30.09.

When the mean score of the 32 Ss in the control group was compared with the
mean of all 99 Ss who viewed one or both segments of the teaching portion

of the film (30.60), the expected difference favoring the latter was statis-
tically significant, t = 1.69 (p<.01, one-tail). The difference between




Group III, lecture segment, and Group IV, lecture and demonstration seg-
ments, was not significant, t =1.59 (n.s., two-tail).

Attitudes

To answer the question How much do you feel you learned from the ex-
periment?, the 88 Ss in the main experiment checked their responses on an
eight-point scale ranging from very much to very little. Data were col-
lected at each stage tested. Analyses of variance performed on this meas-
ure of perceived learning were similar to those for actual learning. The
groups did not differ in their perceptions of how much they had learned.

To answer the question Now that you have completed the experiment,
how did you enjoy it?, the Ss checked their responses on an eight-point
scale ranging from very much to very little. Here again, data were col-
lected at each stage tested, analyses similar to those on actual learning
were performed, and no statistically significant differences were found.
The groups did not differ in their perceptions of how much they enjoyed
the experiment.

When all 88 Ss were considered, a highly significant positive relation
was found between perceived enjoyment and perceived learning Q_(z = 18, 95,
p<.001, during the initial stage, and X2 =35.93, p<.001, during the later
. gtage). Those who enjoyed the experiment more also felt that they had
learned more. The relation of each of these scales to actual learning
scores was then explored. There was no relation between perceived enjoy-
ment and actual learning (the Chi Squares were . 72 and . 17 for the initial
and later stages, respectively). Nor was there any relation between what
the students perceived they had learned and what they actually learned (the
Chi Squares were .04 and .41 for the initial and later stages, respectively).

Discussion

Why the camera angles did not differ significantly is difficult to ascer-
tain from the available data. There is a suggestion that the observer
(physician only) and subjective (patient only) angles led to slightly greater
learning achievement thanthe lateral and combined angles that focused on
both physician and patient. This slight tendency suggests that the less
complicated the visual information the greater the measured learning.

The Dietrich and Merrill (9) findings on camera placement could be in-
terpreted in this way, in that the visual information from the observer
angle (nursing team leader only) could be considered less complicated than
the subjective angle (all other nursing team members). The speculative
nature of this suggestion underscores the shortage of experimental evidence
available to teachers and other producers of instructional films regarding
camera placement.
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The highly significant findings related to stages of learning resulted
solely from differences in visual information in the demonstration seg-
ment. All other aspects of the teaching portion of the film materials were
identical for all Ss. The impressive effect produced by these differences
upon measured learning is an indication of the potential importance of
Hypothesis II. This is particularly true in the health sciences, where
demonstrations of processes and techniques are an essential part of
teaching. These findings suggest that motion picture film and television
recordings of this nature will have far greater effectiveness if they are
produced for use at a given stage of learning.

There is nothing in the rationale underlying Hypothesis II as pro-
vided by Miller (6) that indicates it is limited to instructional materials
involving motion. It should also apply to the selection and preparation of
charts, diagrams, graphs, and still photographs.

The separate study indicated that even the least efficient of the
learning materials had some effectiveness, and it also indicated the im-
portance of presenting visual information that is relevant to a given
stage of learning. The separate study was conducted at the initial stage
of learning, and the realistic version of the demonstration segment
(appropriate to the later stage), when presented alone, contributed less
than the lecture segment. When this demonstration segment was shown
to Ss who had already viewed the lecture segment, it took 20 minutes of
student time but contributed nothing to the achievement already produced.
Reference to the group means suggests that the detailed realism of that
demonstration even may have had some tendency to detract from the effect-
iveness of the lecture. =

Because direct measurement of learning achievement is often diffi-
cult and time consuming, many studies of instructional presentations
measure student attitudes instead of student learning. This approach is
always plausible because of the tendency to believe that one has learned
from instruction that was enjoyed, and the relationship was found in this
experiment. The finding that actual learning had no relationship with
either perceived learning or perc eived enjoyment raises a serious question ,
concerning the validity of attitude indicators as a measure of instructional 3
effectiveness. It would appear that with present methods there is no valid
alternative to direct measurement of learning achievement. 3
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IV. TELEVISION RECORDINGS FOR PRAd'l‘ICING PHYSICIANS:

THE EFFECT OF PROGRAM LENTH ON ATTENDANCE AND LEARNING

Abstract

The effects of massed versus distributed television presentations on
attendance and learning in a voluntary situation were compared in a field
experiment involving 114 physicians in general practice. The factorial de-
sign was based on four experimental groups, each located in a different
community. Physicians viewed videotape presentations in a local hospital
over a period of four weeks, with three one-hour sessions (distributed
viewing) and a single three-hour session (massed viewing). On the fifth
week they completed a learning achievement test over the televised in-
struction. The results indicate that attendance was significantly greater
under massed than under distributed viewing, especially when the sessions
took place in the evening rather than the morning. The presentations pro-
duced gains in learning achievement, and there was no statistically sig-
nificant difference in learning achievement between massed and distributed
viewing.

* %k Xk

The first use of television to reach beyond the limits of the medical
center for the continuing education of practicing physicians involved broad-
casts in the late evening to physicians at home (11). This activity has pro-
gressively increased (12). The second pattern of usage also involved broad-
cast transmission, this time to groups of physicians meeting in the hospital
around eight o'clock in the morning. The scrambled image broadcasts pro-
duced by Continuing Education in Medicine and the Health Sciences at the
University of California San Francisco Medical Center and at the University
of California at Los Angeles are representative of this second pattern.

In both patterns, the duration of the presentation is either approximately
a half hour or a full hour in length. Duration, frequency, and time of day a
presentation is transmitted are largely determined by pressures upon the
schedule of the broadcast station, and no alternative can realistically be con-
sidered available. This is not the case for the third pattern, characterized
by the operation of the Network for Continuing Medical Education and others,
which involves noonday viewing of videotapes distributed by mail to groups
in the hospital. However, Table 1 indicates that all patterns of television
usage involve presentations of essentially similar duration.

The half hour and the one hour program may be most convenient for

the broadcaster, but are they most desirable for the practicing physician?
The recent availability of the dependable, low cost videotape recorder to
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hospitals has turned this academic question into a practical one which is

subject to measurement. The question has considerable importance, for
it can affect all physicians who live beyond the coverage areas of broad-

cast stations employing the first and second usage patterns mentioned

above.

TABLE 1

Television Usage Patterns for Continuing Medical
Education in the United States

Distribution Viewing Presentation Time of
System Situation Location Frequency Duration Day

1. Broadcast Individual Home 1,2,4/mo. 1/2,1 hour 10 p.m.
2.Broadcast Group  Hospital 1/week 1/2,1 hour 8a.m.

3.Tape by mail Group  Hospital 1/fortnight 1 hour noon

This study asks if it is more desirable for physicians to view for a
single three-hour session (massed viewing) or for three one-hour sessions
at weekly intervals (distributed viewing). The popular short-courses
offered to physicians on campus over a weekand resemble the massed
viewing situation, and the excellent mail response from physicians at home
to major continuing education symposia which are televised live in toto from
the University of California Medical Center in San Francisco suggests that
massed viewing is worthy of investigation.

The experimental evidence which is related to this question is for the
most part indirect and confined to learning situations in the psychological
laboratory. In the learning of simple tasks (e.g., tracing a pattern by
mirror image, simple instrumental conditioning and rote memorization)
distributed practice (periods of practice separated by periods of rest) is
more efficient than massed practice (longer periods of practice with few or
no interruptions). For example, an hour of practice divided into several
shorter sessions will usually be more efficient in terms of greater learning
than an hour of uninterrupted practice, provided each period of practice is
long enough to allow at least one or more complete trials (2).

Findings arising from simple learning tasks may not be identical with
findings based upon the highly complex subject matter of medicine. More

importantly, the laboratory situation involving careful control of experimental




subjects (Ss) differs from the basic situation governing continuing edu-
cation in medicine: e.g., practicing physicians constitute a voluntary
audience inasmuch as attendance is a matter of personal choice.

1f there is no attendance, learning from a television presentation
is obviously impossible. Thus, it is important to learn how the length
of a session affects attendance. However, attendance per se does not
insure that the instructional objectives will be achieved, and the indirect
experimental evidence suggests that the length of a presentation may
affect the 1earning of those who atiend. The efficiency of television
presentations for a voluntary audience can be measured by observing the
relation between attendance and learning, and the purpose of this experi-
ment is to determine how massed and distributed viewing affect this

relationship.

Method

The factorial design in Figure 1 indicates how two replications of
the field experiment were conducted with the same practicing physicians.
The replications differed only in the subject matter of the television
presentations. Considering Topic A, it may be observed that the experi-
ment extended over five weekly sessions, four being devoted to viewing
and the fifth to direct testing of the presented subject matter. The design
balances length of session (massed vs. distributed viewing) and order of
presentation. The same applies to Topic B.

Figure 1. Experimental Design
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Conditions were the same as those normally associated with this
pattern of television usage; videotape sessions were held in hospital
conference rooms, and attendance at all sessions was voluntary. Thus,
the experimental observations could reflect the relative efficiency of the
various presentations to the physicians in the '"real world" of emergency
calls, conflicting interests, and even physician fatigue. Each group was
permitted to select the meeting time for the series, and three groups
voted for 7:30 p. m., while one group voted for 8:00 a.m., allona
weekday.

A member of the research staff was present at every session to
verify individual attendance. These data, plus the scores on the tests,
constitute the measures of the two dependent variables. The optimum
desirable length of presentation occurs if higher attendance is posi-
tively related with greater learning; the minimum, if lower attendance
is related with less learning. With these two measures it is also pos-
sible to detect negative correlations, e.g., less attendance but greater
learning for those who attend.

Subjects

The 114 Ss in the main experiment wer 2 practicing physicians
from four communities judged demographically similar in northern
California. Each of these Ss viewed one or more of the presentations
described below. Physicians who may have indicated some intention of
participating but who failed to appear were excluded from the analysis.

Each S was a member of his local hapter of the California
Academy of General Practice. The instruction was sponsored by
Continuing Education in Medicine and the Health Sciences of the Uni-
versity of California Medical Center in San Francisco. Participants
were issued a Certificate of Attendance carrying one hour of credit for
every hour of actual viewing. This is normal procedure whenever the
University cooperates with the Academy. However, in this instancea
registration fee was not charged because the physicians would be donating
two hours of their time to participate in direct testing of what was learned
from the videotape presentations.

Materials

Videotape Presentations. The six presentations, each of approxi-
mately one hcur in length, were selected from the catalogue of the
Association of Medical Television Broadcasters, using three criteria:
Interest to general practitioners, quality of production, and independence
of subject matter. They were divided into two topics, one of which in-
cluded (1) "Clinical Diagnosis of Pulmonary Embolism, "' (2) ""Chromosome
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' Studies--Why and When, "' and (3) "Acute Myocardial Infarction." The
‘ other topic included (1) "'Cirrhosis Ward Rounds at Lemuel Shattuck

Hospital, "' (2) ""A Rational Approach to Low Back Pain, " and (3) "Mul-
, tiple Sclerosis. " The criterion was independence of topics.

Along with a separate set of videotapes, each of the four hospitals
was furnished identical sets of equipment, which included a portable
videotape recorder and two 23-inch monitors.

Evaluation Test. A 120-item test of learning (with 20 items
; covering each of the six presentations) was used to evaluate the in-
] structional effectiveness of the different experimental conditions and of
' the presentations themselves. The coefficient of reliability measuring
internal consistency (4) was high [Iyy = - 85 for 120 items; r_ = .74 for
Topic A; 1 74 for Topic B). The items had been select’éﬁ from 240
which were prepared for the pilot test taken by 24 volunteers from
another chapter of the Academy which was located in & demographically
similar area distant from the experimental locations.

T
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; Procedure

During the first four sessions of the experiment, the physicians
viewed the presentations at the local hospitals under the conditions
specified in the experimental design. Individual attendance was re-

corded at each session.

T

Prior to the first session, the physicians were informed (a) that
the course was a cooperative venture between the University and the
Academy to determine if the videotapes are an effective way for members
to satisfy some of their study requirements and (b) that general prac-
titioners are best qualified, and needed, to make such an evaluation. The
longer viewing session was attributed to a limitation on the time the equip-

; ment was available.

MUY o i el o

‘ During the evaluation session on the fifth week the physicians first

took the 120-item learning test and then were invited to offer comment
on the effectiveness of any aspect of the course. At the close, the full
nature of the field experiment was revealed.

gzt

Results

Attendance 3

Examination of the data on all 114 participating physicians gives a

2 general picture of the voluntary audience. Its essential characteristics

! may be observed by reading down the column headed Total in Table 2.
The difference in the number of participants amoung the Groups reflects
the difference in their total ¢hapter memberships.
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TABLE 2
Summary Data on Physicians' Voluntary Attendance
to View Videotape Recordings
Type of Participation
Viewing and
Viewing Only Evaluating Total
(n = 53) (n = 61) (n = 114)
Group (Number of Physicians)
I 16 18 34
II 18 14 32
I 7 12 19
{ v 12 17 29
: Total 53 61 114
Number of (Percent of Physicians Viewing)
; Presentations
6 17% 43% 31%
: 5 9 28 19
4 25 11 18
3 17 5 10
2 9 10 10
1 23 3 12
Total 100% 100% 100%
§ Sequence of Sessions (Percent of Physicians Attending)
1st 68% 4% 71%
g 2nd 51% 75% 64%
? 3rd 51% 85% 69%
4th 45% 80% 64% :
Mean 54% 78% 67% ]
Topic (Percent of Possible Physician-Hours of Attendance) |
A 53% 5% 65%
I B 60% 85% 73% |
| Length : ,
3

Massed 62% 82% 73%
Distributed 51% 78% 65% ;
Total 5% 80% 69%

-32 -

T 2 Y €0 09 Uy 0090 w———
k4
- "

1
§ Q
. e
AR o oy £ . 3
v - oy : 0
T TN A P AR O] roem iyt el i e i " . 3
s e O P P T Sres el o ; . - - Y
? i S RSP P A T P 23ear . i G 5 ;i ‘
8 LSRR Sl na iy M T e Rt it e e S b e S s Sty ot #

x AN A e TR S Tt SR s e AT e



rer.

Rl S e

oo, 0 e S PR o .
o R foeeer oo
ittt d e
PRy

The amount of viewing was high. Of the 114 Ss who viewed at least
one presentation, approximately a third (31%) viewed all six. Another
third viewed either five or four presentations, while the remaining third

viewed three or less.

If attendance were to begin at a high level and decline progressively
after the initial session, then the presence of a novelty factor would be
strongly suggested. Because topic and length were balanced over the four
sessions, it is possible to inspect the data for such an order effect. Al-
though a novelty factor cannot be ruled out, the fluctuation of *+ 4% around
a high mean attendance of 67% provides little or no evidence of its presence.

The percentages relating to number of presentations and sequence of
sessions in Table 2 are computed from a divisor of 114. For example, 79
of the 114 Ss, or 69%, attended the third viewing session. A different
divisor is indicated for computing percentages pertaining to topic, length,
and all percentages which follow. For example, if each 8 in Group 1
(n = 32) attended two of the three possible distributed viewing sessions for
Topic A, the Ss together account for 64 physician-hours, which wien di-
vided by 96 (32 x 3) represents an attendance figure of 67% of possible

physician-hours of viewing.

With the balanced experimental design it was possible to determine
that the attendance for Topic B (73%) exc eeded that for Topic A (65%).
Attendance for the entire experiment was 69%.

As for the major experimental variable, massed viewing (73%) proved
superior to distributed viewing (65%). Attendance under distributed view-
ing was similar among all Groups (68%, 62%, 65%, and 68%). The massed
viewing superiority was accounted for by Groups I, 1I, and IV (7%, 81%,
and 76%) which viewed on weekday evenings. Group 11 had only 47%
attendance when the three-hour viewing session was presented at 8:00 a. m.

More than half of the participants attended the testing session. The
learning and attendance scores of these 61 Ss are used in the detailed
analyses which follow. It is important to compare the 61 with the other 53
Ss (Table 2) to see if willingness to take an examination implies differences
which would affect the generality of the findings. That those who had
viewed more presentations would be more likely to take the learning
achievement test is to be expected, and the difference between 57% and 80%
in total attendance does not seem unduly large. Inother respects the re-
sults are remarkably similar; Topic B was better attended, and massed

viewing was superior.

Learnin
Prior Knowledge. Although the Groups were selected on the basis of
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demographic comparability, the data on learning (Table 3) indicate that
the Groups differed in their prior knowledge of the subject matter.

Groups TII and IV scored consistently and significantly higher (Pair 2
mean = 60. 90) than Groups I and II (Pair 1 mean =47. 7% . despite the fact
that attendance for Pair 1 (84%) was higher than that for Pair 2 (74%). All
analyses to follow control for the difference in prior knowledge by per-
forming separate statistical tests on each of the two Pairs.

TABLE 3

Mean Learning Scores and Attendance Percentages for
Physicians Completing Evaluation Test

Viewing Sessions

Massed Distributed Total
Topic Learn. Attend. Topic Learn. Attend. Learn. Attend.
Group X: % X % X %
I A 23.22 18 " B 24.56 81 47.78 80
II B 24.29 93 A 23.36 88 47.64 90
(Pair 1) (23.69) (84) (24.03) (84) (47.72) (84)
91 A 28.00 58 B 29.00 67 57.00 63
1V B 32.71 % A 30,4 71 63.65 82
(Pair 2) (30.76) (79) (31.14) (69)  (60.90) (74)
Topic A 25.13 70 27.52 78 26.35 74
Topic B 28.90 %4 26.33 176 27.64 85
Total 27.05 82 26.93 17 53.98 80

Effectiveness of the Six Presentations. Did the six presentations
teach; did the Ss learn from viewing? The mean score (score = number
correct out of 20 items) of the Ss in Pair 1 who viewed was compared with
that of the Ss not viewing, and so on, for each of the six presentations.
This procedure was repeated for Ss in Pair 2, making in all a total of 12
comparisons. Eleven of these were positive, and in the one remaining
instance the difference between means was only -.35. Application of
the Sign Test (4) confirmed a statistically significant difference (p<. 01),

indicating the presentations were effective.
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Order of Viewing. Itis possible that the order of viewing might
have influenced how much was learned. For example, under the con-
dition of massed viewing did those who viewed Topic A in the first session
learn more than those who viewed it in the fourth session, or vice versa?
1f the means for each Topic are rearranged by reference to Figure 1to
form a 2 x 2 table so that the columns reflect order and the rows reflect
massed and distributed viewing, it can be seen from inspection that prior
knowledge affects the column totals. When columns are summed over
both Topics, the effect of prior knowledge on order is balanced out, and
the sums of the means are then seen to differ only slightly (Viewed First =
57.45; Viewed Second = 58. 53). The probability of an order effect is
accordingly rejected.

Length. The Topic A learning scores of each 8 in Group I (massed
viewing) were compared with those of each 8 in Group II (distributed view-
ing) by means of the Wilcoxen Two-Sample Test, or Mann-Whitney Test
(10) in order to produce the z score for Pair 1 (Table 4). This procedure
was repeated for Ss in Groups IO and 1V, and for all additional learning
comparisons shown. There were more comparisons favorable to distri-
buted (-) viewing in each instance with the major exc eption of Pair 2
under Topic B, but in none of the instances did these differences approach
p =.10. Length was not shown to have any statistically significant effect
on the amount learned by a voluntary viewing audience of practicing
physicians.

Following a similar procedure, the Topic A attendance of each 8
in Group I was compared with that of each 8 in Group II, and so on, by
means of Arrmitage's (13) or Terpstra's (14) Trend Test. When all four
Groups were combined, attendance under massed (+) viewing was found
significantly superior to that under distributed viewing (p <. 01). This
was also true for massed viewing in theseparate analysis of Topic B. In
the analysis of Topic A, massed and distributed viewing were not shown
to differ from each other. These data indicate that under the conditions
of this field experiment length has a statistically significant effect on
attendance, which is greater for massed viewing.

Discussion

There is some indication that the well -established superiority of
distributed practice under laboraiory conditions is operating within the
data on the voluntary audience of practicing physicians. Where attendance
is equal, as for Topic A, distributed viewing shows a tendency to produce
greater learning. Even where massed attendance is very much higher, as
for Topic B, the gains in learning are only reduced to approaching equality.
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TABLE 4

Superiority of Massed (+) vS. Distributed (-) Viewing
for Attendance and Learning by Topic

Attendance Learning

Superiority z-Score Superiority z-score
Topic A
Pair 1 0. - .38
Pair 2 -.02 -1.44
(Pairs 1 and 2) (-. 02) (-1. 23)
Topic B
Pair 1 Massed 1.88%* -.95
Pair 2 Massed 3. 55%%* 1.02
(Pairs 1 and 2) (Massed) (3. 81)¥** (- .086)
Both Topics
Pairs 1 and 2 Massed 2. 60%* -.91

a‘Terpstra,'s Trend Test
bWilcoxen Two-Sample Text

*p<.10
**p <,01
*%% p <, 001

However, the z scores (Table 4) clearly indicate that since these
apparently consistent differences do not approach one of the standard
levels of statistical significance there is no basis for assuming that they
are determined by anything other than chance. Table 3 also illustrates
the similarity in amount of learning gained. In fact, the mean learning
score under massed viewing, 27.05, is greater than that under distri-
buted viewing by .12. The most reasonable conclusion to be drawn from
the findings is that massed viewing attracts greater attendance than
distributed viewing with no significant reduction in learning achievement.

Attention is called to the time of day selected by the four Groups for
viewing. These data may be of interest to those who are planning to offer
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a continuing education course by videotape. The understandable reluctance
of physicians to devote a whole weekday morning to massed viewing makes
this finding particularly applicable to weekday evening viewing.

There is a practical implication to be drawn from the large difference
in the attendance for Topic A and Topic B. It applies equally to those who
viewed and to those who also participated in the test. Practicing phy-
sicians do not voluntarily attend such sessions for the novelty of viewing
videotape recordings. The subject matter affects attendance.

Neither the Experimenters nor the Officers of the California Academy
of General Practice could predict the extent of the cooperation to.be ex-
pected in a field experiment of this nature. The participation of a total of
138 practicing physicians (including those in the pilot -test), the high rate
of attendance (69%) in the main study, and the participation of 61 in the
testing session should be particularly noted. This is evidence that phy-
sicians will voluntarily participate in research on the teaching effective-
ness of a medium of communication if the relevant nature of the study is
explained in advance and if the need for their cooperation is made clear.
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APPENDIX
ADVISORY COMMITTEE AND RESEARCH STAFF

The Committee

Curtis, (Mrs.) Orson L., R.N., M.A., (Frieda L. Smith) formerly
Associate Professor, College of Nursing, University of Arizona.

Dryer, B. V. (M.D.), Medical Director, Media Medica, Inc., New York.

English, J. A. (D.D.8.), Dean, School of Dentistry, S.ate University
of New York at Buffalo.

Ramey, J. W. (Ed. D.), Executive Director, Institute for Advancement
of Medical Communication, Philadelphia, Pennsylvania.

Smoke, Mary E. (Ph.D.), Associate Professor, Department of Mathe-
matics, California State College, Long Beach.

The Staff

Principal Investigator
Merrill, I. R. (Ph.D.), Director, Communications Office for Research

and Teaching. Served May 1, 1965, to August 31, 1967, and

January 1 to June 30, 1968.
Yaryan, Ruby B. (Ph.D.), Program Coordinator, May 1 to 31, 1965.

Project Psychologist, May 23, 1966, to August 31, 1967. Acting
Principal Investigator, September 1 to December 31, 1967.

Co-Investigator
Farber, S. M. (M.D.), Dean of Educational Services and Director

of Continuing Education in Health Sciences.

Television Technical Advisor
Litke, R.A., Senior Development Engineer, Communications Office

for Research and Teaching.

Program Coordinator
Musser, T. S. (M.A.), August 30, 1965, to December 31, 1967.

Medical Script Writer
Bell, Louis, January 3 to February 10, 1966.

Principal Television Technician
Mudge, Richard, May 1, 1965, to May 2, 1966.

Administrative Assistant
Ward, T. L., September 5 to December 31, 1967.

Project Secretary
Sanchez, Anna J., May 13, 1965, to January 2, 1967.
Dwyer, Katherine, January 3, 1967, to September 29, 1967.
Allen, Dorothy, November 13 to December 31, 1967.

-38—

Laprca dprmecihad i iAot b 0D S S o e W e i

P2 R YA N g4 S Mty LIS, (Rerne L g s P P e 2O Ry i S



10.
11.

12.

13.

14.

REFERENCES

Merrill, I. R., and Buenz, Ruby Yaryan. Retention and Enjoyment of
Medical Training: the Effect of Effort. J. Med. Educ., 41: 230-

236, 1966.

Berelson, B., and Steiner, G. A. Human Behavior: an Inventory of
Scientific Findings. New York: Harcourt, Brace & World, 1964.

Basic Systems, Inc. Allergy and Hypersensitivity. (2nd e:l.) New
York: Chas. Pfizer & Co., Inc., 1964.

Walker, Helen M., and Lev, J. Statistical Inference. New York:
Holt, 1953.

Roshal, S. M. Effects of Learner Representation in Film-Mediated

Perceptual Motor Learning. Technical Report SDC 269-7-5.
Port Washington, N. Y.: Special Devices Center.

Miller, N. E. Graphic Communication and the Crisis in Education.
(Special issue AV Communication Rev., 5, 3, 19517.)
Washington, D.C.: Dept. of Audio-visual Instruction, National

Education Assoc., 1957.
Kumata, H. Two Studies in Classroom Teaching by Television. In

The Impact of Educational Television, Schramm, W. (Ed.).
Urbana: Univer. Illinois Press, 1960.

Deutschmann, P. J., Barrow, L. C., Jr., and McMillan, Anita.
The Efficiency of Different Modes of Communication. AV
Communication Rev., 9: 263-270, 1961.

Dietrich, Betty J., and Merrill, I. R. Television in Health Sciences
Education: Camera Placement. Nursing Res., 13; 217-221, 1964.

New York: McGraw-Hill, 1956.

Siegel, S. Nonparametric Statistics.

Castle, C. H. Open Circuit Television in Postgraduate Medical Edu-
cation. J. Med. Educ., 38: 254-260, 1963.

Merrill, I. R. Open Circuit Television in Continuing Education in the
Health Professions, NAEB J., 26 4, 15-21, 19617.

Armitage, P. Tests for Linear Trends in Proportions and Frequencies.
Biometrics, 42: 375-386, 1935.

Terpstra, T. J. The Asymptotic Normality and Consistency of
Kendall's Test Against Trend, When Ties are Present in One

Ranking. Indagationes Mathematicae, 14; 327-333, 1952.
T

K

e a

' NOv181968

-39 -

BRIC Clearinghouse '

i oo A s e

on Adult Education

YN Carm e MG v PV S g k3T G Tyt e

27 A VALY o P S JE b, eag AN S BT



