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ABSTRACT
This study examined the effectiveness of alternative
approaches to the design of instructional television presen
tations.

Three presentation techniques were compared to the

traditional expository method.

These included: (1) instruc

tional television testing with feedback of correct response
and an explanation, (2) television testing with feedback of
the correct response and no explanation, (3) compression of
the expository method of presentation.
The experimental subjects consisted of 83 firstyear medical students in the College of Medicine, University
of Arizona.
groups.

Subjects were randomly assigned to one of four

Each group received a different television presen

tation covering 19 concepts associated with pediatric ataxia
and movement disorders.

Group 1 viewed a 24-minute exposi

tory television presentation.

Group 2 participated in a

24-minute television test which presented 19 visual displays
followed by multiple choice items.

After responding, the

correct answer was given, accompanied by an explanation of
the response.

Group 3 participated in a television test

identical to that used in Group 2.

However, following a

response choice, the correct answer was given with no expla
nation of the response.

Group 4 viewed an 11-minute
vii
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compressed version of the expository presentation using the
19 visual displays incorporated in the television tests.
Following exposure to the experimental treatment,
all groups took two post-tests.

The first was a l4-item

television test, the second a 12-item written test.

Both

post-tests covered the same concepts presented in the experi
mental treatments.

In addition, all subjects completed a

10-item attitude assessment form following the administra
tion of the two post-tests.
Pour hypotheses were tested: (1) a difference would
be found among the experimental treatment groups, (2) TV
testing would be superior to the expository method, (3) TV
testing with explanation of the correct answer would be
superior to the TV test without explanation, and (4) the
expository presentation would be superior to the compressed
version of the expository presentation.
Group comparisons were made using a one-way analysis
of variance of each set of post-test scores.

A difference

(p < .01) was found among the four experimental treatments.
Using the Duncan post-hoc test of group means comparisons,
no difference was found between the expository technique and
the television test technique.

A difference was found (p <

.05) between the two test groups indicating that the use of
explanation of correct answer is superior to testing with
feedback of correctness only.

No difference was found
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between the expository presentation technique and the com
pressed version of the expository presentation.
The Kruskal-Wallis one-way analysis of variance by
ranks procedure was used to compare group responses to the
attitude assessment items.

Differences (p < .05) were found

between the group viewing the TV test with explanations and
the group viewing the TV test without explanations.

The no

explanation group indicated that the instructional method
was strongly disliked, whereas the explanation group indi
cated that the method was generally liked.

The explanation

group also indicated that they learned from the method.
Attitude differences (p < .05) were found between
the group viewing the expository presentation and the group
viewing the compressed presentation.

The group of subjects

receiving instruction which was compressed indicated that
the presentation was too short.

In contrast, the group

receiving instruction via the expository method indicated
that the rate was too long.
Subjects were asked to indicate their preferences
for a television test or a written test.

Using the test of

population proportion inferences, it was found that the 79
percent of subjects who preferred a television test was
greater than 50 percent (p < .01).

CHAPTER 1
INTRODUCTION
Fundamental to the effective use of instructional
television, as with all mediated learning, is the design of
the messages that pass through it.

Variations in message

design, in combination with the characteristics of the
learning process, create a complex pattern of interacting
relationships that calls for research of commensurate com
plexity.

This study attempted to search for constants in

this pattern of relationships.
Lumsdaine (1962) has contended that research in
instructional television should be directed toward deter
mining the effects of specific factors in the design of the
messages rather than being confined to an overall assessment.
Allen (1971) was in agreement with Lumsdaine and stressed the
need for the continuous search for empirically tested meth
odologies which contribute to the effectiveness of instruc
tional television.
The predominant finding from the hundreds of evalu
ative studies in instructional television is its
overall equal effectiveness when compared with faceto-face instruction. That students learn from tele
vised teaching cannot be doubted, but the conditions
under which such learning takes place and the spe
cific characteristics of televised presentations
that bring this about are yet to be determined, and
most research ignores such questions (Allen 1971*
p. 10).
1
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A major function of the designer of television pre
sentations is to arrange materials so that the important
features are noted and retained.

This process is critical

when applied to the design of television resource materials
utilized in medical school instruction.

Greater emphasis is

being placed on efficiency of instructional time used to
communicate increasing volumes of information.

The tradi

tional expository design of television presentations needs
to be reconsidered in the light of the demands for increased
efficiency.
The nature of this study was to examine the effec
tiveness of alternative approaches to the design of instruc
tional television presentations as applied to the medical
school environment.

Three presentation techniques were

studied and compared to the expository method.

These tech

niques included (1) instructional visual testing design,
(2) feedback of responses made during a presentation, and
(3) compression of the stimulus materials.
Definition of Terms
Special meanings are attached to certain words used
in this study.

Definitions of these words is necessary to

understand their precise meanings.
Exposition, as used in this study, refers to a tra
ditional method of television presentation.

It is the

method most commonly associated with instructional

television which incorporates the sequential presentation of
concepts with no active learner involvement.

Traditional

television production techniques are employed and the pre
sentation is moderately to slowly paced.
Instructional testing is the method used which in
corporates questions inserted into the presentation.

The

questions are used to assist in the acquisition of specific
concepts rather than to evaluate the amount learned.
Compression is the method of presentation which dis
cards visual aspects of the presentation providing least
information.

Only the aspects of each concept which provide

most visual information are retained.

The amount of aural

information remains equal to that of the full length presen
tation, although an increased aural rate may be necessary to
match the shorter visual presentation.
Nature of the Problem
The selection of the variables of television presen
tations for this study was based upon the theoretical foun
dations of perception and communications as they apply to
the utilization and design of instructional methodologies.
The current attitude that has emerged from the results of an
increasingly large number of experiments in psychology,
physiology, neurology, and the communications sciences im
plies that the nervous system performs substantial altera
tions on information received by the sense organs.

These
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transformations extract information from the environment and
enable the nervous system to simplify the information that
must be transmitted to long term memory (Travers 1970).
Following the transformation paradigm, Forgus (1966)
and Moore (1970) have used the terminology of communications
engineering, stating that a person can be regarded as a com
munication channel, the world of sensory stimuli as input,
mental activity as data processing, and behavior as output.
The perceptual process is one of relating input to output.
That which is communicated is information.
The communication process, however, has been limited
by what Broadbent (1958) referred to as the channel capacity
of the human organism.

The general picture of the capacity

of the perceptual system, as discussed by Broadbent, can be
represented by a funnel with a very large capacity for re
ceiving information at the receiving end and a narrow neck
at the other which greatly restricts the flow of information.
This characteristic of the information system has
important implications for the design of instructional ma
terials, which may easily flood the perceptual systems with
information but provide no assurance that the small fraction
of important information is processed to the point where it
becomes stored in permanent memory.

Quastler and Wulff

(1955) stated that the indiscriminate overloading of any
sensory channel with information would probably result in

5

conditions that would hamper learning rather than facilitate
the process.
An additional concern for the designer of televised
instruction is the control of redundancy in the communica
tion process.

Travers (1970) stated that all information,

whether verbal, visual, or a combination of the two contains
message redundancy.

The control of redundant information

has been studied applying the principle of rate reduction or
compression.

Such a process, according to Travers, facili

tated the encoding of information prior to being handled by
the neural processes of the brain.

Controlled information

compression permitted a rational decision to be made concern
ing what was to be retained and what was to be eliminated,
while compression by the nervous system involved at least
some rather arbitrary processes.
Various methods of compression have been studied and
applied to the communication of aural messages.
developed are referred to as speech compression.

The methods
Very

little research, however, is available which applied the
compression process to visual communication.
A unique application of the compression principle
has been described by Neisser (1967) as information catego
rization.

This process encoded information into smaller

units or categories, referred to as chunks.

The application

of this process facilitated the encoding of the salient
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characteristics of the information to be learned and reduced
non-essential or redundant information.
One design variable investigated in this study was
the instructional television test format which applied the
categorization and compression principles of information
encoding.

The question was raised as to whether unitary

visual displays of patient abnormalities and characteristics
could be presented as a stimulus accompanied by a learner
response related to proper diagnosis.

The study also raised

the question of the necessity for feedback and an explana
tion of the correct diagnosis.

The necessity for additional

explanation was investigated in consideration of determining
effective and efficient television variables for medical
school application.
A final consideration in the study was the compres
sion and encoding of the traditional television presentation
by utilizing the visual displays presented in the television
test.

If no testing procedure was used, the expository pre

sentation was considerably reduced through the sequential
presentation of each visual display accompanied by aural
descriptions of patient abnormalities.

Such a process

served to reduce instructional redundancy for the learner
and pre-compressed information prior to entering the percep
tual system.

7

Literature and Research Review
Information Theory and Perception
A current approach to perception theory which grew
up outside the formal discipline of psychology is the infor
mation theory.

This approach, which came from communication

engineering, deals with the coding of information.

The

theory is concerned with the encoding of a message at' a
source (input), the transmission of the message through a
communication channel, and the decoding of the message at
the destination (output).

This approach has been used in

attacking a number of problems by considering the organism
as the communication channel, stimuli or physical energy as
input, and the responses as output.

Paralleling this theory,

Moore (1970) referred to the intervening mental activity be
tween input and output as data processing.

The information

theory concept of perceptual learning may be diagrammed as
follows (Moore 1970» p. 392):

Stimulus
Energy
(Input)
^

j

J
duction

t
Processes

(Data Processing)
Feedback

Energy
(Output)
*

Porgus (1966, p. 153) referred to four stages in the
information extraction process of perception:

1.

Physical energy (input)—The informational aspects

of energy carry messages to the organism.
2.

Sensory transduction—Physical information is trans

lated into informational messages that the nervous system
can utilize.
3.

Intervening brain activity—The brain acts as a

relay and receiving station, or it can select, reorganize
and modify the information before it passes it on to the
response system.
Perceptual experience or response (output)—The
eventual behavioral output, or response energy, is an index
of the transduction and neural transmission involved in the
total perceptual process.
Information theory implies an active approach to
perception.

It is a flowing process that connects the in

dividual with the environment:
and behavior on the output end.

awareness on the input end
Piatt (1968) has suggested

a concept of dynamic participation between the organism and
the environment.

E. Gibson (1969) emphasized that percep

tion was an "active attempt to select from the stimulus flux
those features that reduce uncertainty and thereby enable
individuals to adapt to their environment and respond to
each other" (p. 1^7).
Deviation from perfect correspondence or transmis
sion was contributed to by two sources (Travers 1967):
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1.

Noise—stimulus energy that blocked transmission.

2.

Relevant sets from the organism which modified the

encoded message before decoding it.
In information theory, one of the central factors
contributing to relevant set modification is referred to as
the informational channel capacity of the organism.

Channel

capacity generally refers to the amount of information that
the human can process as determined by the physiological and
psychological limits inherent in the person or the situation.
Miller (1956) developed the theme that the percep
tual system has a limited capacity for processing informa
tion.

The basic studies cited by Miller involve the

categorization of information along a single dimension.
Miller's essential argument was that when a person had to
make some absolute judgment about a stimulus, it was judged
in terms of a limited number of categories.
In considering the problem of channel capacity when
processing information continuously, Jacobson (1951) sugtested that if a person were to receive speech at the rate
of 300 words per minute and if both the speaker and the re
ceiver were equipped with a vocabulary of 150,000 words, the
transmission rate would be limited.

An analysis similar to

that of Jacobson was made by Quastler and Wulff (1955), who
determined that the human has a limited capacity to process
information for continuous reception of speech.
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In relating channel capacity to immediate and long
term memory, Broadbent (1958) discussed the perceptual sys
tem (P-system) in information utilization.

This was a

limited capacity system that could handle only a given
amount of information in a given time.

The .system generally

handled one message at a time, and thus was referred to as a
single-channel system.

Broadbent has shown that when more

information arrived at the perceptual system than could be
handled, some of the information was stored in a holding
mechanism.

The function of the holding mechanism was to

permit the take-in of larger quantities of information than
the P-system could immediately handle.

The holding mecha

nism kept the information for a short time until the
P-system was cleared and able to handle it.

Broadbent re

ferred to this holding mechanism as short-term storage.

If

information was retained in this storage system for any time,
it ceased to be available and faded out of existence.
Further studies by Broadbent (1958) indicated that
information was fed to long term storage through a selective
filtering system.

The filter permitted only one set of in

formation to enter the P-system at a time, delaying other
data until the P-system had disposed of data already trans
mitted.
Hsia (1971) observed that the nervous system is a
complex communication network with numerous transmitters,
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channels, receivers, and storage cells.

In a sense, it is

a collection of cells with wired connections functioning
analogously to a modern telephone system, but in a far more
complex manner.
In the human there are 10 billion cells connected by
synapses.
The synapse serves the function of transmitting a
nervous impulse, but not all impulses that reach a
synapse are transmitted across it. Thus, the syn
apse is, in effect, a barrier that a nervous im
pulse must overcome if the impulse is to be
transmitted beyond the initial cell (Hebb 1958,
p. 66).

These synapses are relay and coding stations with channels;
the impulse that fails to cross the channel contributes to
information loss.
Rushton (1961, p. 169) held that the central ner
vous system works like a computer:

"A series of clicks is

in fact all that our brains ever receive at any rate from
nerves".

These clicks are "a Morse code with dots only, and

thus a binary form, based on the all-or-nothing principles
of nerve transmission" (George 1962, p. 255).

Rushton also

calculated that a human nerve can easily transmit impulses
at a rate of 300 per second.

This seems to indicate that

the flow of information is limited not by the capacity and
processing rate of the transmission lines, but by the capac
ity and speed of neural encoding and decoding of the message
transmitted.
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There are other explanations for limitations of in
formation flow.

Brown (1959) emphasized that there was

limited storage space for information in the central nervous
system, and Hebb (1958) proposed that the delay of transmis
sion is caused by the synaptic barrier. Hernandez-Peon (1961)
suggested the function of the "high command" in the central
nervous system.

He stated that the system received informa

tion from the external and internal environment, but fil
tered by feedback circuit all the sensory impulses at their
entrance to the central nervous system.

At any given moment

only a limited portion of information reached the central
area and a large number of information signals were excluded
and therefore lost.
Hsia (1971) stated that any unit within the central
nervous system belongs to an information subsystem which can
be expressed in terms of input, output, channel capacity,
and storage capacity.

Input information can be manipulated

and adjusted at the initial stage to maximum efficiency in
order to control and reduce possible subsequent equivocation
and error.

Stevens (1961) stated that sense organs serve

as the transducers that convert the energies of the environ
ment into neural form; each has its dynamic operating char
acteristics, defined by input-output relations.

Because of

this conversion, Garner (1970) has expounded the importance
of stimulus modulation and efficient coding.

Such coding,

he stated, should be attempted in order to achieve the de
sired results in information processing and learning.
Travers (1967) has based his information capacity
research on the work of Broadbent.

The studies by Travers

indicated that the nervous system compresses information
that is taken in through the sense organs.

This process has

the general effect of accentuating those aspects of the in
formation that have particular value to the receiver and of
de-emphasizing those aspects that have less value.

This,

Travers stated, is a simplification process and enables the
receiver to deal with a complex environment without attend
ing to all the vast detail.
Although information is compressed as it is trans
mitted to the higher centers, it may be compressed
before it is received. The learning situation which
provides simplified representations of objects on
the blackboard is compressing the information in
order to facilitate transmission to the learner.
Effective teaching is, to some extent, a matter of
compressing information in a way that facilitates
transmission within the nervous system (Travers
1967, p. 212).
Vincent, Ash, and Greenhill (19^9) designed a study
to investigate compression and the relationship of length
and fact frequency in the commentary of a sound motion pic
ture on teaching effectiveness.

Pour versions of the com

mentary were prepared with the same pictorial presentations.
These included:

a long-heavy version containing 224 verbal

facts in a film running time of 29 minutes, a long-light
version containing the same running time but with half the

number of facts presented in the commentary, a short-heavy
version of 112 facts in a running time of 14 minutes, and
a short-light version but with half the number of facts pre
sented in the same time as the short-heavy commentary.
Analysis of the findings indicated that packing more factual
information into the film commentary yielded no increase in
learning.

The long-heavy commentary produced no more learn

ing than the shorter or lighter narrations.

Neither length

of the film commentary nor the number of facts presented
verbally affected learning.

In no case did the long-heavy

version group learn significantly more than the short-heavy
or long-light group, nor did these latter learn significant
ly more than the short-light group.
Jaspen (1950) studied the effect of varying the
number of words used in the audio narration of a sound mo
tion film expressed in average number of words per running
minute of film.
rate narrations.

High rate narrations were compared to low
Results revealed no consistent difference

in effectiveness between high and low rates of commentary
presentations.
mentary:

A second study compared four rates of com

high, medium, low, and very low.

Results showed

significant differences in effectiveness between the medium
and very low rates of presentation, but not between the
medium and high, or medium and low rate commentaries.

The

author pointed out that there seemed to be a curvilinear

relationship between the effectiveness of the film as a
learning device and the rate of commentary, with the apex of
learning at the medium rate of verbalization.
Loper (1967) studied the effect of compressed audio
and visual presentations of one half and one third of normal
presentation rates.

The data and comparisons provided some

evidence that comprehension varied as an inverse function
of rate of presentation.

Comprehension decreased signifi

cantly as the rate of compression increased from normal to
one third of normal rates of presentation.

No difference

was found between one third and one half the normal rate of
presentation.
Pogel (1967) cited a study in which the input of
information was slowly increased in a series of tasks.

When

the rate of presentation increased, the rate of making the
responses tended to increase.

This indicated that as the

amount of information increased, the subject showed a cor
responding increase in the ability to receive and use infor
mation.

However, when the rate at which the subject was

provided with information increased beyond a certain point,
performance accuracy tended to fall off and the individual's
ability to process information also declined.
Visual Testing and Learner Participation
Alternative presentation techniques for the design
of audio visual communication materials have been studied

based on the channel capacity concept of information theory.
One such technique is the use of questions inserted within
the presentation which require learner activity and partici
pation.

This procedure facilitates the encoding of infor

mation into what Neisser (1967) referred to as chunks or
categories.

A total instructional presentation can be sub

divided into appropriate concept categories and correspond
ingly encoded by the learner.

An investigation of past

research indicated that few studies have examined the use of
learner participation and testing during audiovisual presen
tations.
May (19^7) in a report on the exploratory study of
the Yale Motion Picture Research Project was one of the
first to investigate participation in film-mediated proce
dures by inserting questions within the film.

Participation

questions were programmed within the film to require student
response by practicing or rehearsing the facts to be learned
just after they were presented in the film.

The results of

the study indicated that learning gains were achieved by the
addition of participation questions as compared to a con
ventional film presentation.
Kurtzj Walter and Brenner (1950) compared methods
of teaching a body of factual knowledge by films.

The

treatments included an expository film, two showings of the
expository film, and the expository film with a

multiple-choice question inserted every half minute.

The

results indicated that showing the film twice was more effec
tive than the single showing of either the original film or
the film with questions inserted.

No difference was found

between one showing of the original film and the film with
questions, although the latter increased exposure time by
30 percent.
Recent research on instructional television has
demonstrated ways in which the level of instructional effec
tiveness can exceed that usually attained with "conventional
television lessons.

The innovations which have led to

greater effectiveness derive from the instructional tech
nology represented in programmed instruction.

Applying

programming techniques to television. Carpenter and
Greenhill (1963) have effectively prepared entire courses
on English and math.

In a series of separate studies using

individual lessons, Gropper, Lumsdaine, and Shipman (1961)
have demonstrated experimentally the value of pretesting
and revising television lessons, programming lessons, and
requiring active responses.

More recently, Gropper (1966)

has extended the programming approach effectively to the
visual demonstration portions of lessons as well as to the
verbal portions.
Gropper and Lumsdaine (1961a) observed that when
they compared a conventional television lesson with a

programmed television lesson requiring active student re
sponse, those students who made active responses learned
•

more and retained it better.
responses were made.

This was true only if correct

If the students responded incorrectly,

all of the beneficial effects of active response were lost.
Actually, wrong information was learned.

In a later series

of experiments, Gropper and Lumsdaine (1961b), in an attempt
to evaluate active response versus passive viewing, found
that active response to a non-programmed conventional tele
vision lesson did not prove superior to passive viewing.
Learning was more efficient, however, for students who made
active responses during the programmed television lesson.
They suggested that there was little basis for believing
that merely requiring or encouraging students to make active
responses, without employing methods to ensure that they
would be capable of making correct responses, would add to
the effectiveness of instruction.
In contrast, however, McGuire (1961) actually found
more learning from passive viewing.

Students were shown a

series of slides picturing mechanical parts and their names.
Various students could answer overtly, or not at all.

At a

slow rate of presentation, overt and no responses were
equally effective.
ing was superior.

But as the rate increased, passive view
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A number of studies report no significant differ
ences between covert or overt response modes.

Gropper and

Lumsdalne (1961a) included in an experiment a television
lesson on chemistry that required students to construct
responses on a worksheet, completing sentences presented on
the television screen.

This was compared with an identical

lesson in which the blanks had been filled in and which the
instructor read twice while the students read silently.
Their conclusions were that although overt responding re
quired more time than either reading or listening, it still
may be worthwhile to require constructed written responses—
if only to be able to record responses.
The results of the studies of Silverman and Alter
(1961) showed that when the student was paced by a machine,
the form the response took, whether thinking, writing, or
speaking, had no effect on the learning process.

Kanner and

Sulzer (1961) found no difference between oral recitation,
written practice, thinking the answers, or thinking plus
feedback in contributing to learning from a teaching film.
Cook and Spitzer (1960) have concluded that for some
situations covert or mental responses were apparently as
effective as overt responses.

Holland (1961) found that the

effectiveness of overt responding depended on the relevance
of the responses as well as on how well they were cued.

In

his study overt responses tended to be more effective—but
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only when the responses were well cued to ensure they would
be correct.

To conclude this point, both the general criti

cism that television is too passive and the requirement of
learning theory that calls for active student responses de
mand further investigation into the types and format of
instructional television presentations that will ensure the
right kind and amount of responding during programs.
Feedback and Knowledge of Results
Reinforcement theory of learning is based on the
position that the response-reinforcement sequence produces
modification of behavior.

What occurs following reinforce

ment is rarely considered except in instances where some
form of retroactive inhibition occurs or where additional
trials or experiences are arranged which contribute further
to the skill that is being acquired.

Travers (1967) stated

that after a response has been made during active participa
tion in the learning experience, one can benefit from fur
ther examination of the displays involved.

This process,

according to Travers, can be more beneficial than limiting
feedback to the correctness of the response.
The additional examination of the display should be
particularly beneficial where the response would be
described as a guess. In such a case, the reinforce
ment would presumably reinforce the tendency to make
random responses lacking any rational foundation,
but the post reinforcement examination period would
permit the learner to develop a rationale for the
response (Travers 1967, p. 442).
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Pressey (1950) studied the effect of selfinstructional testing using a teaching machine.

He demon

strated that learning gains are achieved when the student is
informed of errors made and is given the correct response.
He concluded that such a process transforms test-taking into
a form of systematically directed self-instruction.
Bourne and Bunderson (1963) conducted a study in
which the time of exposure of a display following informa
tive feedback was varied.

The investigators used a concept

learning task as the stimulus and asked learners to respond
to a question following each display.

Immediately following

the informative feedback, the stimulus display could either
be removed or could remain in view for an amount of time
determined by the experimenter.

A significant relationship

was found between the post feedback interval and success in
learning the task.

This factor interacted significantly

with task complexity with more being gained by delay in the
case of the more complex problems.
An alternative method for post feedback exposure is
the use of an explanation and rationale behind the desired
response.

Michael and Maccoby (195*0 investigated the ef

fects of knowledge of correct response to verbal questions
presented.

Half of the experimental subjects were provided

with knowledge of correct response immediately after answer
ing a question in a film presentation.

The second half

received no feedback.

Results Indicated a significant gain

on a post-film test for the groups receiving knowledge of
correct responses during participation.

The main conclusion

from the Michael and Maccoby study was the proposition that
superior learning will occur when the learner is given the
opportunity to rectify an error after knowing that an error
has been made.

The authors summarized that regardless of

the other variables implied in the study, the most important
factor influencing the amount of learning was the provision
for knowledge of the correct response during participation.
In teaching aircraft identification using film,
Gibson (19^7) found that written practice with feedback and
correction produced significantly better results than the
practice alone.

A study by Allen (1968) concluded that

feedback to learners of the results of the correctness of
their responses to workbook questions answered during the
showing of a film was found to increase learning over a
condition where no feedback was given.

This superiority was

found for knowledge of results given either immediately
after the student response or when delayed until the end of
the film.
Numerous studies have been reported by Lumsdaine
(1962) confirming the value of feedback to the learner,
knowledge of results, reinforcement, or confirmation of the
correctness of a previous response to stimuli presented.
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Prom these studies it is concluded that an instruc
tional television test design must incorporate the means for
feedback of results with an accompanying explanation of the
correct response.
Purpose for the Study
The purpose for this study was to examine three
alternative methods of television presentations and compare
them to the traditional expository method.

Information pro

cessing capacity, visual testing, and feedback as discussed
in the review of past research served as the basis for the
selection of alternative television presentation techniques
investigated in this experiment.

The categorization and

encoding process was applied in the development of a tele
vision test with two types of feedback.

The first type con

sisted of knowledge of results and an explanation of the
correct answer.
results only.

The second type consisted of knowledge of

In addition, the compression of information

principle was used to develop a shortened version of the
expository presentation.

CHAPTER 2
METHODS AND PROCEDURES
Controlled experimentation was used to assess the
effects of several television presentation variables upon
learning.

Multiple treatments of stimulus television pre

sentations were presented to randomly assigned groups of
first-year medical students.
Experimental Variables
Three sets of independent variables were manipulated
in the study:

modes of learner response, modes of furnish

ing feedback and knowledge of results of the correctness of
the response, and modes of presentation rate.
Learner Response Modes
Two different methods of eliciting learner response
were designed into the experimental television treatments.
The first was an overt constructed response in which a 24minute television test was presented covering 19 concepts
associated with pediatric ataxia.

Following the stimulus

display of each item, the subjects responded to a multiple
choice selection for that item.
The second method was an expository television pre
sentation, 24 minutes in length, with no opportunity for
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overt response.

The instruction included the same 19 con

cepts associated with pediatric ataxia as was used in the
overt response presentation.
Feedback and Knowledge of Results Modes
Two methods of feedback were used in the design of
the instructional television testing presentations.

In the

first, feedback of the correct answer was followed by an
explanation of that answer.

The explanation consisted of a

brief discussion of the rationale for the correct response.
Portions of the display used for the stimulus presentation
were used during the explanation.

This presentation was 24

minutes in length.
In the second method, no explanation followed the
feedback of the correct response.

Rather, the television

test presentation continued to the next stimulus display.
The elimination of explanations shortened the presentation
to 18 minutes.
Rate of Presentation Modes
Two methods of presentation rate were compared in
the study.

The first was a 24-minute expository television

presentation which used the traditional method of pacing.
The second was a compressed version of the expository method.
The 19 concepts of pediatric ataxia were compressed into
stimulus displays which retained only the salient

characteristics of patient abnormalities.

This procedure

shortened the expository method to an 11-minute compressed
version.

A detailed discussion of this procedure is in

cluded in the Development of Stimulus Materials section of
this study.
Experimental Design
The three sets of independent variables were studied
by developing four experimental treatments.

Treatments were

administered to experimental subjects under controlled con
ditions.

The dependent variable consisted of scores on two

post-tests administered to all subjects following exposure
to the stimulus material.

In addition, a 10-item attitude

assessment form was administered to all treatment groups
following completion of the two post-tests.

Each item on

the attitude assessment form was treated as a dependent
variable and used as a basis for group comparisons.
Pour experimental treatments were designed in the
study.

The treatments consisted of (1) a 2^-minute exposi

tory television presentation using traditional methods of
pacing and production, (2) a 24-minute television test with
feedback and an explanation of the correct response, (3) an
18-minute television test with feedback and no explanation
of the correct response, and (4) an 11-minute compressed
version of the expository presentation.

Experimental subjects were randomly assigned to four
treatment groups.

All groups received the stimulus materi

als simultaneously.

Immediately following the experimental

treatment, each group was administered a television posttest, a written post-test, and an attitude assessment form.
The experimental design used in this study is represented as
follows:
Experimental Condition

Criterion
Tests

Group 1

24-minute expository
TV presentation

TV, Written

Group 2

Television test-feedback,
explanation

TV, Written

Group 3

Television test-feedback,
no explanation

TV, Written

Group 4

11-minute compressed
TV presentation

TV, Written

Statement of Hypotheses
Using each of the two post-tests in turn as the
dependent variable, four hypotheses were tested as measured
by group mean score comparisons.
Hypothesis 1.

A difference will be found among the

four treatment groups.
Hypothesis 2.

Television testing will be superior

to the expository method of presentation.
Hypothesis 3-

Television testing with explanation

of the correct response will be superior to the television
test without explanation.
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Hypothesis 4.

The full length expository presenta

tion will be superior to the compressed version of the ex
pository presentation.
Experimental Subjects
The subjects in the study consisted of 83 first-year
medical students in the College of Medicine at The Univer
sity of Arizona.
numbered 94.

The total class of first year students

Although all students were asked to attend the

instructional session during which the experimental study
was to be conducted, 11 were absent due to illness or other
reasons.

According to the College attendance records, this

amount of absenteeism is normal.
The subjects represented a typical grouping of first
year medical students with regard to Medical College Admis
sion Test scores, academic achievement, and motivation.

All

subjects had completed approximately 38 weeks of medical
school instruction, which included biochemistry, histology,
gross anatomy, and neuralscience.

A one-week introduction

to clinical neurology had been given.

However, this did not

include pediatric ataxia and movement disorders.
Development of the Experimental
Stimulus Materials
The subject matter used for the treatment groups was
pediatric ataxia and movement disorders.

The content was

carefully selected to provide sufficiently novel information

minimizing the effects of prior content knowledge.

One of

the items in the attitude assessment form was designed to
determine how much of the content material was new.

Sub

jects were asked to indicate if all, most, some, or none of
the material was new.

The results showed that all of the

material was new to 12 percent, most was new to 66 percent,
some was new to 19 percent, and none was new to 3 percent.
The content material used was selected and developed by
Richard Curless, M.D., Assistant Professor in the Department
of Pediatrics, College of Medicine, University of Arizona.
The concepts presented to each 'of the treatment
groups were identical.

Dr. Curless identified a total of

nineteen concepts appropriate for first year medical school
instruction.

These concepts were categorized into three

classifications:

cerebellar ataxia, spinocerebellar degen

eration, and movement disorders.

Five patients were se

lected to represent the three categories of concepts.

The

five patients and the concepts represented were as follows:
Cerebellar ataxia
Patient 1.

truncal ataxia
dysmetria
cortical sensory defect
opsoclonus
broadbased

Patient 2.

intention tremor
horizontal nystagmus
midline cerebellar dysfunction
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Spinocerebellar degeneration
Patient 3-

bilateral foot drop
hyporeflexiaj pes cavus, atrophy and
stork leg
end point dysraetria and interosseous

Patient 4.

ataxic speech
lower extremity reflexes
abnormal posterior column and position
sense
gait abnormality
dysdiadokokinesia

Movement disorders
Patient 5.

complex movement patterns
abnormal movements
facial movements

Each of the patients selected for the treatment pre
sentations was videotaped in the television studio of the
Medical Television-Cinematography Department of the Arizona
Medical Center.

Each patient was taped until all of the

appropriate physical characteristics for the needed concepts
were adequately represented.

Following the taping of all

the patients, the video tapes were edited into completed
presentations according to the requirements of the four
experimental treatment variables.
The tape viewed by group 1 was edited as a 24-minute
expository presentation of the five patients.

A 75-second

introduction by Dr. Curless explained the general topic of
ataxia and movement disorders to make the presentation simi
lar to most traditional television tapes.

Following the

introductionj the five patients were presented in order.

The visual displays for each patient were accompanied by an
audio explanation of the concepts being represented.

Pa

tient one was displayed for 4.8 minutes, patient two for 4.5
minutes, patient three for 3-5 minutes, patient four for 6.8
minutes, and patient five for 2.9 minutes.
The tape viewed by group 2 was edited as an instruc
tional television test covering the same five patients and
concepts presented to group 1.

The tape began with an intro

duction by Dr. Curless explaining that the viewers were par
ticipating in a learning test.
seconds in length.

The introduction was 30

Following the introduction, patient one,

concept one was presented.

No audio explanation accompanied

the presentation, but the viewer was orally cued to pay par
ticular attention to a specific physical characteristic of
each patient.

Following the visual display of each concept,

a four-response multiple choice item was presented on the
television screen and each subject was asked to select one
or more of the items.

The selection was made by circling a

choice on a written form containing each of the multiple
choice items (Appendix A).

For each item, 15 seconds were

allowed to respond.
Following the 15-second pause, the correct response
was explained accompanied by a brief replay of the display
previously viewed.

Each student was encouraged at the be

ginning of the presentation to make a response at the
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appropriate time rather than waiting until the correct re
sponse was given.

A total of 19 displays, accompanied with

feedback and explanations, was presented.
Minimal time was allowed for the presentation of
each visual display concept.

The displays were compressed

to an average time of 31 seconds.
20 seconds.

The explanations averaged

The total tape presentation was 24 minutes.

Group 3 viewed a tape edited as a television test
identical to that viewed by group 2 with the following ex
ception:

after the selection of a response choice for each

of the multiple choice items, the students were given the
correct response without an explanation of the response.
Therefore, following confirmation of the correct response,
the presentation continued on to the next patient display.
The elimination of the explanations of the correct response
shortened the total presentation to 18 minutes.

As in

treatment two, each subject was given a written form of the
multiple choice items for selecting a response.
Group 4 viewed a tape edited as a compressed version
of the expository presentation used in treatment one.

The

tape began with a 20-second introduction by Dr. Curless.
Nineteen compressed displays were presented which were equal
ly reduced in proportion to the displays presented in the
expository tape.

Each display was identical to the one used

for the television tests presented to groups 2 and 3.
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However, rather than a test format, the displays followed in
sequence with an audio explanation of the concepts being rep
resented.

This procedure shortened the expository tape to

an 11-minute compressed version.

Care was taken to ensure

that the same amount of audio information was presented in
the compressed version as in the expository version.

This

was accomplished by eliminating all long pauses between pa
tient displays used in the expository tape.

It was also

necessary to slightly increase the narrator's speaking rate.
The Measuring Instruments
Following the experimental treatments of the four
groups, group comparisons were made utilizing two forms of
a criterion test covering the concepts represented in the
four treatment presentations of pediatric ataxia and move
ment disorders.
The first criterion test was constructed as a tele
vision test similar to the experimental television tests
presented to groups two and three.

The test contained 14

items drawn from pediatric patient displays not formerly
seen in the experimental treatment groups, but covering the
same concepts presented in the experimental displays.

Prior

to taking the television test, each student was given a
written form of the multiple choice items (Appendix B).
subjects were asked to view each display, then circle a

The
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response on the written form while the response choices
remained on the television screen.

Following a 15-second

pause, the test proceeded to the next visual display.

Each

display was accompanied by an aural cue directing the stu
dent's attention to a specific physical characteristic of
each patient.
The second criterion test was constructed as a pen
cil and paper test (Appendix C).

The test contained 12

items that covered the same concepts presented in the exper
imental treatments.

Replacing the television patient dis

play stimulus was a brief written description of patient
physical characteristics.

The written test was given to

control for any bias associated with

previous exposure to

a television testing format in groups 2 and 3.
Content validation of the test items was based on
the subjective judgment of Dr. Curless and five additional
members of the Pediatric faculty.

This is the procedure

most commonly employed for content validation (Nunnally 1967)•
The l4-item television criterion test and the 12item written criterion test were scored utilizing the mul
tiple true-false format (Wesman 1971).

This format

treats each option as a true-false item; thus, the tests
were treated as 56 and 48 item true-false tests respectively.
This scoring procedure was used- since, in many of the mul
tiple choice items, more than one choice was a correct

response.

This procedure for testing was selected to approx

imate that used by the National Board of Medical Examiners.
The NBME publishes the examination taken by all medical
school graduates prior to being licensed as practicing
physicians.
The reliability of each criterion test was assessed
via Cronbach's (1951) alpha.

The reliability coefficient

for the television test was .51.

The reliability coeffi

cient for the written test was .56.

Item analysis using

Pearson's product moment correlation of each item with total
score indicated that 15 items in the television test and 12
items in the written test contributed to lower reliability.
Each of these items was found to have very low or negative
correlations with total score.

An analysis of the option

difficulties for both tests indicated that the options were
of appropriate difficulty.

Difficulty is measured by the

percent of students who correctly answer an option.

These

percents were .72 for the television test and .7^ for the
written test.

There were some options, however, which fell

outside the normal range of percentages for a true-false
test.

More data related to the discussion of reliability

are presented in the Results chapter.
Following completion of the two criterion tests,
all subjects completed an attitude assessment form related
to the instructional television presentation viewed during

the experimental treatment phase of the study and the two
methods of testing.

Subjects were asked to indicate their

opinion regarding the following:
1.

Amount of information that was new

2.

Difficulty of the material

3.

Overall length of the instruction

4.

Method of instruction

5.

Amount learned

6.

Difficulty understanding physical problems

7.

Adequacy of the visual displays

8.

Adequacy of the television criterion test

9.

Adequacy of the written criterion test

10.

Preference for television or written tests
A 10-item attitude assessment form (Appendix D) was

designed to elicit qualitative responses to each item.

A

range of ranked options was used for items 1 through 9Item 10 used 3 options to determine preference for TV test
ing, written testing, or no preference.
Conduct of the Experiment
Group Assignments
Each of the subjects was randomly assigned to one of
the four treatment groups.

Using an alphabetized class list,

subjects were numbered one through eighty-three.

Each sub

ject number was drawn randomly prior to group assignment.

A

second number, from a set of one through four, was randomly
drawn to represent the group to which each subject was to be
assigned.

Once a particular group reached a total of 21

subjects, that group number was withdrawn from the selection
process.

The final grouping resulted in 21 subjects in

groups one, two, and three.

Group four consisted of 20 sub

jects.
Room Arrangement
Four television viewing rooms were used for the ex
periment.

Each room was similar in physical layout and size.

Each subject sat in a standard folding chair placed at a
table.

Each table seated four subjects.

At the front of

each room were two 23-inch Conrac television monitors.

Be

tween the television monitors was a Sony U-matic threequarter inch video tape cassette playback unit.

A proctor

present in each room handed out written materials to the
subjects and operated the television playback equipment.
Order of Procedure
At the beginning of the experiment, all 83 subjects
were assembled in a large group room to receive instructions
concerning group and room assignments.

A brief introductory

statement was read to the subjects by Dr. Curless (Appendix
E).

Following the introduction, subjects proceeded to the

four television viewing rooms.

Following the instructional
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television presentation treatment, each group was adminis
tered the television criterion test.
by the written criterion test.

This was then followed

At the conclusion of both

criterion tests, all subjects completed the attitude assess
ment form.
At no time during the conduct of the experiment was
any group aware of the differences in television presenta
tions among groups.
Method of Analysis
Treatment comparisons were made by a one-way analy
sis of variance of the four independent groups on the tele
vision post-test and on the written post-test scores.

Mean

score differences were compared using Duncan's (1965) posthoc test of homogeneous subsets procedure.
Qualitative responses for items 1 through 9 on the
attitude assessment form were compared for all groups using
the Kruskal-Wallis (1952) one-way analysis of variance by
ranks procedure.

Each analysis incorporated the correction

for tied observations (Siegel 1956).

Tied ranks tend to

have only a slight effect on the hypothesis test.

Siegel

pointed out that even when a large proportion of the scores
are tied the effect is practically negligible.

He recom

mended the correction for ties, however, since it tends to
increase the value of z slightly, making it more significant.
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If ties are not corrected, the hypothesis test will be con
servative in that the value of p will be somewhat inflated.
As a post-hoc comparison to determine which specific
group differences contributed to the significance, the test
of population proportion for two independent samples (Glass
and Stanley 1970) was used on all discrepancies in responses
to each item.

Only significant differences were reported

for each item.
As in all post-hoc comparisons, the problem of alpha
slippage was an important consideration.

Whitney (1971)

found that dividing the nominal alpha level by the number of
possible tests provided more than adequate control for alpha
slippage when choosing an extreme of several possible differ
ences for testing.

To avoid over conservatism in post-hoc

comparisons, the nominal alpha level may be divided by some
number less than the total number of possible comparisons,
but the exact number is not determined.

For that reason,

the .05 level of significance is shown whenever the proba
bility of the test of proportions was found to be less than
.01.

An asterisk precedes all statistical probabilities

when this procedure was used.
Item 10 on the attitude assessment form was analyzed
using the population proportion inference procedure (Glass
and Stanley 1970).

This procedure is used to test the hy

pothesis that the sample proportion obtained is equal to the
population proportion of 50 percent.

CHAPTER 3
RESULTS
This chapter presents the results of experimental
treatment comparisons and an analysis of attitude assessment.
A one-way analysis of variance was used to compare the tele
vision post-test and the written post-test scores for each
independent treatment group.

The Duncan post-hoc test was

used to further analyze group mean score differences.
Analysis of Variance
The one-way analyses of variance (Tables 1 and 2)
indicated a difference among groups (p < .05 for the TV test,
p < .01 for the written test) for both criterion measures.
This finding supports hypothesis 1 that there is a differ
ence among the four television presentation techniques.
A comparison of the group means for both criterion
measures (Tables 3 and 4) via the post-hoc test did not
reflect a significant difference between groups 1 and 2.

It

cannot be concluded, therefore, that the group which viewed
a television test presentation learned more than the group
which viewed an expository television presentation.

Hypoth

esis 2, stating that television testing is a superior method
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Table 1.

Analysis of Variance for Television Criterion Test

Source
Between Groups
Within Groups
Total

Table 2.

Sum of
Squares

Mean
Squares

F

F prob

3

181.6512

60.5504

3.950

.011

79

1211.0476

15.3297

82

1392.0988

Analysis of Variance for Written Criterion Test

Source
Between Groups
Within Groups
Total

D.F.

D.F.

Sum of
Squares

Mean
Squares

F

F prob.

3

391.0853

130.3618

9-724

.001

79

1059.0833

13.4061

82

1450.1687
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Table 3-

Group Means for Television Criterion Test

Group

n

Mean

Standard
Deviation

Standard
Error

1.

Expository

21

42.2381

3.9358

.8589

2.

TV test, feedback,
explanation

21

42.4762

3.8029

.8299

TV test, feedback,
no explanation

21

39-0000

4.0866

.8918

Compressed

20

40.0000

3.8251

.8553

3.
4.

Table 4.

Group Means for Written Criterion Test

Group
1.

Expository

2.

TV test, feedback,

34.

n

Mean

Standard
Deviation

Standard
Error

21

36.0476

3-9557

.8632

explanation

21

37.8571

3.3058

.7214

TV test, feedback,
no explanation

21

31.9048

3.4771

.7588

Compressed

20

35.2500

3.8781

.8672
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of instruction as compared to the expository method of pre
sentation, cannot be supported.
A difference was found (p < .05) on both criterion
measures between groups 2 and 3-

This supports hypothesis 3

that television testing accompanied with an explanation of
the correct response is a superior technique to television
testing with no explanation.

It is concluded, therefore,

that the instructional television testing method of presen
tation is more effective when the student's response is
followed with feedback which includes further explanation of
the correct answer.
No significant difference was found between groups 1
and

Hypothesis 4, stating that the full length exposi

tory television presentation is superior to the compressed
version of the expository presentation, cannot be supported.
It should be noted that the low reliabilities of the
two post-tests may have contributed to the lack of group
mean differences when comparing group 1 with group 2, and
group 1 with group 4.

Only the differences between groups

2 and 3 were large enough to be considered significant with
the present reliabilities and sample size.

If tests with

higher reliabilities or larger sample sizes had been used
additional group differences may have been found.

It is

also possible, however, that higher reliabilities or larger
sample sizes would have found differences to be non
significant.
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Attitude Assessment
A 10-item attitude assessment form was completed by
all subjects following the administration of the two crite
rion measures.

Group comparisons for the first nine items

on the assessment form utilized the Kruskal-Wallis one-way
analysis of variance by ranks procedure.

Each analysis

incorporated the correction for tied observations (Siegel
1956).

The tenth item on the assessment form utilized the

population proportion inferences procedure (Glass and
Stanley 1970).
The first item was used to elicit information rather
than an attitude.

It was included in the attitude assess

ment form for administrative convenience.

Subjects were

asked how much of the instructional material was new.
differences were found on this item (Table 5).

No

The re

sponses, however, were not evenly distributed among the four
groups.
new.

No one in group 2 indicated that all material was

In comparison, 14 percent in group 1, 24 percent in

group 33 and 10 percent in group 4 indicated that all mate
rial was new.

These responses, particularly in groups 2 and

3, may be a reflection of the differences in achievement
among the four groups.

It was also noted that the variances

of the post-test scores for group 3 were greater than those
in group 2.

The 10 percent in group 3 who indicated that

none of the material was new may have inflated the
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Table 5.

1.
2.
3.
4.

Amount of Instructional Material that Was New

all
most
some
none

Group 1

Group 2

Group 3

Group 4

14#
62#
24#

81#
19#

24#
57#
10#
10#

10#
65#
25#

Group 3

Group 4

10%

29%

10%

38%

48$
24#

60#

Chi-square = 1.4013; probability = .705.

Table 6.

Difficulty of the Material
Group 1

1.
2.
3.
4.

extremely
difficult
very difficult
somewhat difficult
not at all
difficult

Group 2

19#
76#

43#

5#

10#

Chi-square = 15.6070; probability = .001.

30%
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achievement scores.

This may be offset3 however, by the 24

percent who indicated that all the material was new.

It is

doubtful that these extreme responses had a significant
effect on the central tendencies of the scores.
When the subjects were asked how difficult they
found the material to be, a difference (p < .01) was found
among groups (Table 6).

Using the post-hoc test of differ

ences in proportions, it was found that the 24 percent of
group 3 who indicated the material was somewhat or not at
all difficult differs (*p < .05) from the 8l percent in
group 1 who answered the same way.

(An asterisk refers to

the level of significance selection procedure discussed in
the Method of Analysis section.)
A difference (p < .01) was found among groups when
subjects were asked about the length of the instructional
tape viewed (Table 7).

Using the post-hoc test, a differ

ence (*p < .05) was found between the 75 percent in group 4
and the 10 percent in group 1 who indicated that the tape
was somewhat or much too short.

Conversely, the 53 percent

in group 1 who indicated that the tape was somewhat or much
too long differed (*p < .05) from the other three groups.
When the subjects were asked to respond to the
method of television instruction (Table 8), a difference
(p < .01) was found.

Using the post-hoc test, a difference

(*p < .05) was found between the 62 percent in group 3 and
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Table 7.

Length of the Instructional Tape
Group 1

1.
2.
3.
4.
5.

much too
somewhat
adequate
somewhat
much too

long
long
short
short

5$
48$
38$
10%

Group 2 • Group 3

Group 4

14$
62$

57$
24$

33%
5%

5%

5%
20%

40$
35$

Chi-square = 12.3107; probability = .006.

Table 8.

1.
2.
3.
4.
5.

Reaction to the Method of Television Instruction

strongly like
somewhat like
indifferent
somewhat dislike
strongly dislike

Group 1

Group 2

Group 3

Group 4

10$
33$
10$
29$
19$

19$
52$
5$
14$
10$

14$
5$
19$
62$

40$
5$
40$
15$

Chi-square = 19*3753; probability = .001.

the percent of responses in each of the other three groups
who indicated that the method was strongly disliked.

In

addition, a difference (*p < .05) was found between the 71
percent in group 2 and the 14 percent in group 3 who said
that they somewhat or strongly liked the method.
A difference (p < .01) was found among groups when
subjects were asked to respond regarding the amount learned
from the instructional tape (Table 9).

A difference (sp <

.05) was found in the post-hoc test between the 19 percent
in group 3 who indicated that some was learned, and the 67
percent in group 1 and the J2 percent in group 2 who indi
cated that some or a great amount was learned.
When the subjects were asked how much difficulty
they had understanding the physical problems presented in
the videotapes (Table 10), a difference (p < .05) was found
among groups.

No differences between specific groups were

found to be significant via the post-hoc test.
No significant differences were found among groups
when the subjects were asked how many of the visual displays
were adequately presented (Table 11).
The final three items in the attitude assessment
form asked subjects to evaluate the television and written
tests used as the criterion measure following the experi
mental treatments.

In addition, subjects were asked to in

dicate their preferences for one of the two testing methods.

49

Table 9.

1.
2.
3.
4.

Amount Learned from the Instructional Tape

a great amount
some
very little
nothing

Group 1

Group 2

Group 3

Group 4

5$
62$

5$
67%
29$

19$
52%

35%
55%

29$

10%

33%

Chi-square = 20.6820; probability = .001.

Table 10.

1.
2.
3.
4.

Difficulty Understanding Physical Problems

a great amount of
difficulty
some difficulty
a little difficulty
no difficulty

Group 1

Group 2

Group 3

Group 4

10%
51%
19%

14$
48$
33$

43$
48$
10$

14J?

5%

35$
45$
15$
5$

Chi-square = 10.3406; probability = .016.
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Table 11.

1.
2.
3.
4.

Number of Visual Displays Adequately Presented

all
most
few
none

Group 1

Group 2

2H%
57%
19%

2b%
52%
19%
5%

Group 3

Group 4

29%
10%

10%
50%
35%
5%

Group 2

Group 3

Group 4

5%
71%

14 $
29%

5%
&5%

2Q%

30%

61%

Chi-square = 6.6266; probability = .08.

Table 12.

Adequacy of Television Post-Test
Group 1

1.
2.

3.
4.

very adequate
somewhat adequate
minimal
not at all

52#
43$

2k%

5%

Chi-square = 5-3432; probability = .15.

19$
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No significant differences were found among groups
when asked how adequately the television criterion measure
evaluated their understanding of ataxia and movement dis
orders (Table 12).

When the subjects were asked how ade

quately the written criterion measure evaluated their
understandingj no significant differences were found (Table
13).
Subjects were asked to indicate their preferences
for a television test or a written test (Table 14).

Using

the test of population proportion inferences, it was found
that among those subjects making a selection more than
percent (p < .01) preferred the television test to the
written test.

50
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Table 13.

1.
2.
34.

Adequacy of Written Post-Test
Group 1

Group 2

Group 3

5%
52%

5%
57%
33%
5%

14*

very adequate
somewhat adequate
minimal
not at all

38%
5%

29%
38%
19%

Group 4

65%
35%

Chi-square = 1.7029; probability = .64.

Table 14.

1.
2.
3.

Test Format Preference

The pencil and paper
written test
No real preference
The television test

Frequency

Percent

11
31
41

14
36
50

z = 4.142; probability < .01.

Proportion
making a
choice

.21
—
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CHAPTER H
DISCUSSION AND CONCLUSIONS
This chapter presents the specific conclusions that
may be made from the data and the discussion of how the
results of the study apply to the design of instructional
television presentations.

Suggestions for further study are

made based on the specific results of this experiment.
Three sets of variables were manipulated in this
study.

The first set, referred to as learner response, in

vestigated the effectiveness of a television test as an
instructional presentation method.

This technique was com

pared to the more traditional expository method of presen
tation.
The second set, called feedback and knowledge of
results, compared variations in the amount of feedback given
to the experimental subjects participating in the instruc
tional television tests.
The third set, rates of presentation, investigated
the effectiveness of a compressed version of a television
presentation with the traditionally paced expository presen
tation.
Pour hypotheses were examined in the study.

The

first was that a difference would be found among presentation
53
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techniques.

The second was that television testing would

be superior to the traditional method of presentation.

The

third was that television testing would require an explana
tion of the correct response.

The fourth was that the ex

pository presentation would be superior to the compressed
version of the expository presentation.
Television Testing
The learner response variable investigated in the
study failed to indicate that the organization of a tele
vision presentation into a test format is superior to the
conventional expository television presentation method.
No attitude differences were found between the ex
pository group and the testing group in response to the
difficulty of the material, the method of instruction, the
amount learned, the difficulty understanding physical prob
lems, or the number of visual displays adequately presented.
A difference, however, was found between the two groups in
responding to the length of the instructional tape.

The

expository group indicated that the tape was somewhat or
much too long.
Although no increases in learning may occur, the
television test format offers a possible alternative to
television instruction design.

Such a method might be

selected in instances where limited patient information is
available for medical school instruction.

Rather than
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attempting to assemble a traditional expository tape which
can be extremely time consuming, patient display units can
be organized into brief stimulus presentations accompanied
with appropriate questions inserted into the tape.
In addition, the testing format has an advantage of
saving time and expense during the pre-planning and produc
tion stages of assembling a videotape.

In preparation for

the conduct of this study, considerable time was found to
be saved when developing visual display units as opposed to
the linear oriented expository presentation.
Feedback and Knowledge of Results
The results of the study strongly support the need
for an explanation of the correct response when the televi
sion test format is being employed.

Significant differences

between the explanation and no explanation test groups were
found on both criterion tests.
Differences were found in the assessment of atti
tudes between the explanation and the no explanation groups.
The no explanation group indicated that the instructional
method was strongly disliked whereas the explanation group
indicated that the method was somewhat or strongly liked.
The explanation group also indicated that they learned from
the tape.

No other attitude differences were found.
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Rate of Presentation
No differences in post-test scores were found between
the traditionally paced expository method of presentation
and the compressed version of the expository method.

This

result does not refute the compression principle proposed by
the information theory.

This principle states that all in

formation, whether aural, visual or both, contains message
redundancy which can be eliminated without a subsequent loss
of learning.

This process, when applied to the television

medium, enhances the efficiency of instructional communica
tion.

The cutting of redundant information within an exposi

tory videotape and the categorizing of information into
discrete visual displays did not appear to affect learning.
Attitudes towards the compression method were some
what negative.

The group of subjects receiving instruction

which was compressed indicated that the presentation was too
short.

In contrast, the group receiving instruction via the

expository method indicated that the rate was too long.

No

other attitude differences were found.
External Validity
Mention should be made of the potential for generali
zation of the conclusions to first-year medical students at
other universities.

Although precise experimental proce

dures were followed throughout the conduct of the study, it
should be noted that the subjects were aware that they were

participating in an experiment.
helped to offset this problem.

Several factors, however,
First, at no time were the

subjects aware of the differences in television presenta
tions among groups.

Second, subjects were informed that the

results of the criterion tests would be submitted to the
College of Medicine for possible inclusion in student rec
ords.

Third, the conduct of the study was scheduled within

the first year of instruction so that the content of the
presentations would fit the curriculum.

Fourth, all sub

jects had received televised instruction in prior portions
of the first-year curriculum.
Suggestions for Further Study
There are several additional questions which need to
be investigated.

Although the use of explanations in a

television test was found to be more effective than no
explanation, the study did not look at the amount of expla
nation needed.

If the compression process were applied to

the explanation as well as to the visual displays, a more
efficient rate of feedback may be found.
A second question is whether the process of speech
compression can be applied to a television presentation
which has incorporated compressed visual displays.

Does a

normal rate of the aural portion of the television message
interfere with the compressed visual portion when processing
information?

The effect of the two portions of the message

need to be investigated with regard to the compression pro
cess of information theory.
Little is known regarding the attentional attributes
of television testing and compression.

This study did not

attempt to investigate the effect of these methods on the
attention variable of learning.

It would be interesting to

look at the use of these methods as they relate to initial
attention and the maintenance of attention throughout the
presentation.
An additional question to be investigated is the
motivational reaction of learners when participating in a
television test.

Does the active participation of the

learner enhance motivation during the television presenta
tion?

This question is particularly pertinent when consid

ering the resistance of some learners to the television
medium for instructional purposes.

APPENDIX A

WRITTEN MATERIALS FOR TELEVISION
TEST GROUPS
The following written materials were used by both
test groups during the instructional presentation.

An as

terisk indicates correct response.
PATIENT ONE:
1.

The difficulty that this patient has in a sitting
position could be attributed to:
a.
*b.
c.
d.

2.

This patient's difficulty in reaching for a toy may
be a result of:
*a.
b.
c.
d.

3.

Weakness resulting from lower motor neuron disease
Truncal ataxia due to midline cerebellar dysfunc
tion
Poor vision
Posterior column dysfunction resulting in an
abnormal interpretation of position in space

Dysmetria
Weakness
Delayed cerebral development
All of the above

This patient's difficulty in grasping a raisin may
best be attributed to:
a.
b.
c.
*d.

Ataxia
Playfulness
Partial paralysis of hand muscles
A cortical sensory defect

The eye movements demonstrated are a form of:
a.
b.
c.
*d.

Pendular nystagnus
Horizontal nystagmus
Vertical nystagmus
Opsoclonus
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5.

This patient's attempt to walk can be described as:
a.
b.
*c.
*d.

Spastic
Immature
Broad based
Ataxic

PATIENT TWO:
6.

Examination of this patient performing the finger to
nose maneuver reveals:
*a.
b.
c.
*d.

7.

Examination of the eyes reveals:
*a.
b.
c.
d.

8.

Mild dysmetria
Dysdiadokokinesia
Hypotonia
An intention tremor

Horizontal nystagmus with the rapid component to
the left
Ocular bobbing
Pendular nystagmus
Anisocoria

Examination of the tandem gait reveals:
sa.

b.
c.
d.

Evidence of midline cerebellar dysfunction
Corticospinal tract dysfunction
A foot drop
A normal gait

PATIENT THREE:
9.

During this portion of the walk, this patient is being
asked to walk on his heels and the result is the
following:
a.
*b.
c.
d.

10.

Ataxia
Bilateral foot drop
Mild paraparesis
Weakness of the gastroc-soleus muscle group

Observation of the lower extremities at rest reveals
the following:
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a.
b.
c.
*d.
11.

Hyporeflexia
Pes Cavus
Atrophy of the distal musculature; the stork leg
deformity
All of the above

Examination of the hands as well as the finger to nose
test reveals the following:
*a.
b.
*c.
d.

Mild end point dysmetria
Hypothenar muscle weakness
Interosseous muscle weakness
Cachexia

PATIENT POUR:
12.

The difficulty with speech shown in this patient
demonstrates:
a.
b.
*c.
d.

13.

The demonstration .of lower extremity reflexes points
out the following:
*a.
*b.
c.
d.

14.

Reflexes are sometimes better felt than seen
Some disorders have a loss of knee jerks while
preserving the ankle jerks
Pendular reflexes
Normal reflexes

When the patient is asked to stand with her arms out
stretched and eyes closed, she is demonstrating:
a.
*b.
*c.
d.

15-

Dysphasia
Dysarthria
Ataxic speech
The nasal speech of myasthenia

A negative Romberg test
Abnormal posterior column function
Reduced position sense
Abnormal function of the cerebellar hemispheres

Her walk demonstrates the following:
*a.
b.
*c.
sd.

Truncal titubation
Evidence of cerebellar hemispheric disease
Evidence of dysfunction of the cerebellar vermis
Abnormal posterior column function

16.

The difficulty demonstrated in performing rapid lip
movements indicates the following:
a.
sb.

c.
d.

The paralysis found in pseudobulbar palsy
A form of dysdiadokokinesia
Facial musculature weakness
Stuttering

PATIENT FIVE:
17-

The complex movement pattern apparent in this child
reveals the following:
*a.
*b.
*c.
d.

18.

Myoclonic jerks
Choreoform movements
Involuntary movements
Dystonia

Additional appropriate descriptive terms for the
abnormal movements could be the following:'
*a.
*b.
c.
d.

Sudden rhythmic, assymetrical muscle contractions
Minimal purposeful voluntary movements
Ataxic movements
Generalized convulsions

The close-up view of the patient's face reveals:
*a.
*b.
c.
d.

Facial grimacing
Apparent brief loss of consciousness
Opsoclonus
Nystagmus

APPENDIX B

TELEVISION CRITERION TEST
An asterisk indicates correct response.
PATIENT ONE
1.

The abnormal gait of this patient could be described
a.
b.
*c.
d.

2.

This patient's finger to nose movements demonstrate
dysmetria which may be described as:
*a.
*b.
c.
d.

3.

Waddling
Hemiparetic
Ataxic
Weak

Inability to gauge distance
Inability to gauge speed
A terminal intention tremor
All of the above

The abnormal eye movements as shown in this patient
demonstrate which of the following?
a.
*b.
c.
d.

Horizontal, jerk nystagmus
Horizontal, pendular nystagmus
Opsoclonus
Ocular bobbing

PATIENT TWO
4.

This patient's difficulty in a standing position
suggests:
a.
*b.
c.
*d.

Cerebellar hemisphere dysfunction
Cerebellar vermis abnormality
Chorea
Truncal ataxia
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5.

Examination of this patient's gait reveals:
a.
b.
*c.
d.

6.

Finger to nose testing indicates:
a.
b.
c.
*d.

7.

Spasticity
Pelvic girdle weakness
Dysfunction of the cerebellar vermis
Athetosis

Dysmetria
An intention tremor
Assymetrlcal cerebellar hemisphere abnormality
All of the above

Attempts at finger movements reveal:
*a.
b.
c.
d.

Dysdiadokokinesia
Intrinsic hand muscle weakness
Dysmetria
Greater difficulty on the right than the left

The patient's speech pattern is indicative of:
*a.
*b.
c.
d.

Ataxia
Dysdiadokokinesia
Scanning speech
All of the above

PATIENT THREE
9.

Finger to nose movements reveals:
*a.
b.
c.
d.

10.

Decomposition of movement
A resting tremor
Poor three-dimensional vision
Spasticity

The eye examination reveals:
a.
b.
*c.
*d.

Opsoclonus
Pendular nystagmus
Horizontal, jerk nystagmus
Conjunctival telangiectasia

PATIENT FOUR
11.

This patient's walk and the characteristics of his
feet demonstrate:
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*a.
*b.
c.
d.
12.

Bilateral foot drop
Bilateral pes cavus deformity
Posterior column dysfunction
Paraparesis

Finger to nose testing demonstrates:
*a.
b.
c.
d.

Mild dysmetria
Mild weakness
A normal test
None of the above

PATIENT FIVE
13-

The most appropriate term for this patient's abnormal
movements would be:
a.
b.
*c.
d.

14.

Dystonia
Choreoform
Athetosis
Myoclonus

A close-up view of this patient's face and mouth
reveals:
a.
b.
*c.
d.

Absence seizures
Nystagmus
Abnormal tongue movements
Athetosis

APPENDIX C

WRITTEN CRITERION TEST
An asterisk indicates correct response.
1.

A four-year-old girl had been previously well until
the onset of a broadbased gait and difficulty with
eating and writing. Important diagnostic clues would
include:
a.
*b.
c.
d.

2.

A seven-year-old boy was noted to have progressive
difficulty with walking. He developed a slapping gait
and was unable to walk on his heels. Pertinent fea
tures of the history and examination might include:
*a.
b.
c.
*d.

3.

Bilateral foot drop
Cortical sensory deficit
Myoclonic jerks
A stork-leg deformity

A nine-year-old girl was entirely well until the onset
of morning headache associated with vomiting. Several
weeks later she developed a clumsy gait with a tendency
to fall towards either side. Important diagnostic
clues include:
*a.
*b.
c.
d.

4.

Pendular nystagmus
Nystagmus with a jerk component
Hypotonia
Ocular bobbing

Evidence of truncal ataxia
Difficulty with tandem gait
Marked upper extremity dysmetria
Pendular nystagmus

A ten-year-old boy developed a slowly progressive
personality deterioration and involuntary movements
described as sudden, arhythmic, asymmetrical muscle
contractions of a violent nature. He was known to
have had a wild virus measles infection nine years
earlier and accordingly a "slow" virus infection was
considered. The abnormal movements are probably best
classified as:
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a.
b.
*c.
d.
5.

An eighteen-month-old girl was referred for evaluation
of abnormal eye movements. These movements are de
scribed as darting, quick, conjugate gaze movements
without a rhythmic pattern. They are present in all
fields of gaze. Coordination difficulty was noted in
the patient's extremities and an abdominal mass was
palpated. The diagnosis of neuroblastoma was suspected.
The eye movements probably represent which of the
following?
a.
b.
*c.
d.

6.

Abnormal function of the vermis of the cerebellum
Spinocerebellar dysfunction
Ataxia
Cortical sensory dysfunction

A twelve-year-old boy was noted to have slowly progres
sive difficulty with walking. He had a tendency to
fall to either side in attempt at a normal gait and
had much greater difficulty in a darkened room.
Important physical findings are:
#a.

*b.
sc.
*d.
8.

Ocular bobbing
Pendular nystagmus
Opsoclonus
Ocular dysmetria

A twelve-month-old girl was referred for suspected
delayed brain development. She had learned to sit up
two months before the examination and was unable to
crawl. When presented with several raisins for her
observation, she picked up these small objects using
the palm of her hand and a very crude pincer grasp.
This pattern may be indicative of:
a.
b.
c.
*d.

7.

Ataxic movements
Brief convulsions
Myoclonic jerks
Chorea

Truncal ataxia
Absent knee jerks with active ankle jerks
Reduced position sense
A positive Romberg test

Methods of assessing a patient for the presence of
dysdiadokokinesia include:
*a.
*b.
*c.
d.

Rapid extension and flexion finger movements
Rapid movements of the lips or tongue
Rapid pronation and supination of the hand
Finger to nose maneuver
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9.

A motor difficulty which indicates problems interpret
ing distance, speed, and power of a movement refers to
which of the following?
*a.
b.
*c.
d.

10.

An eight-year-old boy is referred for evaluation of a
slowly progressive speech difficulty. There are no
associated emotional problems. Which of the following
statements are accurate clues to be used in differen
tiating the mechanism of his speech difficulty?
a.
b.
c.
*d.

11.

Dysphasia refers to difficulty pronouncing the
words and is of a cortical origin.
The nasal speech found in cerebellar dysfunction
is probably secondary to myasthenia.
The scanning speech of cerebellar dysfunction is
not associated with a staccato rhythm.
None of the above.

An eighteen-year-old girl was referred for evaluation
of recent onset of involuntary movements. Which of the
following are appropriate in the consideration of an
appropriate diagnosis?
*a.
*b.
*c.
*d.

12.

Cerebellar hemisphere dysfunction
Posterior column dysfunction
Dysmetria
Dysdiadokokinesia

Athetosis is a slow, worm-like movement involving
the extremities.
Dystonia indicates a twisting movement of the trunk
muscles.
Chorea refers to rapid, very brief, spontaneous
contractions of groups of muscles in a nonstereotyped pattern.
Opsoclonus refers to chaotic conjugate eye move
ments without a jerk component.

Which of the following refer to signs of cerebellar
dysfunction?
*a.
*b.
*c.
*d.

Dysmetria
Scanning speech
Difficulty with tandem gait
An intention tremor

APPENDIX D

ATTITUDE ASSESSMENT
The following assessment questions refer to the instruc
tional videotape you saw at the beginning of this session.
1.

How much of the material on Pediatric Ataxia was new
to you in the instructional tape?
a.
b.
c.
d.

2.

How difficult did you find this material to be?
a.
b.
c.
d.

3.

extremely difficult
very difficult
somewhat difficult
not at all difficult

The length of the instructional tape was:
a.
b.
c.
d.
e.

4.

all
most
some
none

much too
somewhat
adequate
somewhat
much too

long
long
short
short

What is your reaction to this method of television
instruction?
a.
b.
c.
d.
e.

strongly like
somewhat like
indifferent
somewhat dislike
strongly dislike

How much did you learn from the instructional videotap
a.
b.
c.
d.

a great amount
some
very little
nothing
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6.

How much difficulty did you have understanding the
physical problems presented in the videotape?
a.
b.
c.
d.

7.

a great amount of difficulty
some difficulty
a little difficulty
no difficulty

How many of the patient visual displays were adequately
presented?
a.
b.
c.
d.

all
some
few
none

The.following assessment items refer to the two examinations
you took after viewing the instructional videotape.
8.

How adequately did the television test evaluate your
understanding of ataxia and movement disorders?
a.
b.
c.
d.

9.

How adequately did the written test evaluate your
understanding?
a.
b.
c.
d.

10.

very adequately
somewhat adequately
minimally
not at all

very adequately
somewhat adequately
minimally
not at all

Which of the two test formats do you prefer?
a.
b.
c.

the pencil and paper written test
no real preference
the television test with patient displays

APPENDIX E

INTRODUCTORY STATEMENT TO
EXPERIMENTAL SUBJECTS
The following introductory statement was read by
Dr. Richard Curless to all subjects prior to group assign
ments:
The College of Medicine is conducting an investi
gation of various methods of instruction utilizing
the television medium. Some of you may already be
aware of the development of TV utilization in Health
Science settings. Much of the initial application
has been based on past experiences with TV in a
variety of educational settings. Very little inves
tigation on the most effective use of TV has been
applied to medical school settings. It is for this
reason that we are asking you to participate in an
investigation today. Our purpose is to specifically
examine four different techniques of TV instruction.
The subject matter for the four instructional pro
grams is Pediatric Ataxia and movement disorders.
The subject matter presented will most likely be new
to you. The subject matter was selected, however,
to insure an adequate means of measuring the amount
of learning from each of the four TV presentations.
Each of you will be assigned to one of four
groups. Following the group assignments, you will
proceed to a viewing room for the TV presentation.
After the presentation, you will take a very brief
examination on the topics covered. There will be
two forms of testing. The first will be visual,
using TV as a means of asking questions about spe
cific patient abnormalities. The second test will
be written only. The entire process this afternoon
will take approximately one hour and 15 minutes.
Please relax and do the best you can.
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