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The acquisition of learning from a video-taped lecture-
demonstration was compared to that of the same teacher
presented lecture-demonstration. Twenty-six senior physical
therapy students took an investigator-made pretest, heard
the one hour lecture-demonstration, and immediately took a
posttest. Alternate test forms were used. Four months
later, the same students took a second posttest to determine
retention of material learned. The mean scores of 2 groups
were compared from pretest to posttest 1, pretest to posttest
2, and posttest 1 to posttest 2 differences. There was
gain in knowledge acquired from the pretest to posttest 1.
Thefe was a loss of this gain over time; the mean scores of

posttest 2 were very close to those of the pretest. There
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was no significant difference between the 2 groups for any
of the comparisons using the t test. Videotapes can be an
acceptable alternative to teacher presented lecture

demonstration for a preselected physical therapy topic.
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CHAPTER 1

INTRODUCTION

Videotaped educational material is nothing new to most
educators in this day and age. Most children have grown up
watching the television, and are very familiar with filmed
information. Educators in the elementary and high schools
and even in the colleges and universities have used filmed
information to supplement and sometimes replace their
lectures.

Some educators have studied the learning preferences
of students at all levels of live versus videotaped
educational material. Studies have even been done within
the medical realm on such learning preferences. Color
film, sound, content, and length of educational films have
also been subjected to study. Discussions of the cost
versus merit of educational videotapes have been documented

sparsely.

Statement of the Problem
Learning acquisition from a videotaped lecture-
demonstration of a predetermined physical therapy topic was

unknown. A lecture-demonstration was developed (The



Evaluation and Treatment of Thoracic Outlet Syndrome) and
videotaped. The scores of senior physical therapy students
who observed the videotaped versus the teacher presented
lecture-demonstration were analyzed. This study attempted
to answer the question: 1Is videotaped instruction an
acceptable alternative method to teacher presented classroom
instruction when teaching a preselected physical therapy
topic (The Evaluation and Treatment of Thoracic Outlet
Syndrome) to physical therapy students prior to clinical

affiliations?

Statement of the Purposes

There were several purposes for this study. The first
was to develop a videotape of a teaching module of a
preselected physical therapy topic (The Evaluation and
Treatment of Thoracic Outlet Syndrome). The second was to
test for acquisition of knowledge of the students completing
the videotaped teaching module and of the students completing
the teacher presented classroom method of instruction. The
third was to aid in the determination whether videotaped
teaching modules are an acceptable alternative to teacher
presented classroom instruction. The last was to test for

retention of learning after 4 months of clinical affiliations.



Hypotheses

For this study the hypotheses were:

1. There is no statistically significant difference
between the mean scores of the pretest and posttest
1 following videotaped instruction and teacher
presented classroom instruction of a preselected
physical therapy topic (The Evaluation and Treatment
of Thoracic Outlet Syndrome).

2. There is no statistically significant difference
between the mean scores of the pretest and posttest
2 following videotaped instruction and teacher
presented classroom instruction of a preselected
physical therapy topic (The Evaluation and Treatment
of Thoracic Outlet Syndrome).

3. There is no statistically significant difference
between the mean scores of posttest 1 and posttest
2 following videotaped instruction and teacher
presented classroom instruction of a preselected
physical therapy topic (The Evaluation and Treatment

of Thoracic Outlet Syndrome).

Definition of Terms
For this study the following operational definitions

were used,



Videotaped Instruction. Imparting information of a

preselected topic by use of hardware and software associated
with playback and production of magnetic audiovisual cassette
tapes. These tapes are displayed on a television monitor

by use of an automatic cassette deck.

Videotaped Teaching Module. The preselected topic and

method of teaching that is recorded on cassette tapes. 1In

this study the topic is a specified physical therapy evaluation
and treatment of a particular orthopedic diagnosis (Thoracic
Outlet Syndrome) and is presented in the lecture-demonstration
method.

Classroom Instruction. A method of lecture-demonstration

presented by the teacher to a group of students to impart
knowledge on a preselected topic.

Preselected Physical Therapy Topic. A topic chosen by

the teacher to be presented to students either in the class-
room or by videotaped instruction.

Affiliations. A period of 5 to 8 weeks spent in three

different preselected clinics for the purpose of practicing
clinical skills on patients. All didactic work has been
completed.

Gain Scores. The knowledge scores obtained by subtracting

the mean scores of posttests from mean scores of pretests

Oor posttest 1 mean scores from posttest 2 mean scores.



Short Term Cognitive Gain. Knowledge gain immediately

after the posttest.

Long Term Cognitive Gain. Knowledge gain four months

after the posttest.

Learning Acquisition. Any increase in gain scores.

Assumptions
Eight assumptions were made for this study.
All participants in the study were senior physical
therapy students who have been previously exposed to
the content material in the program of education.
All participants in the study had equivalent didactic
experience.
All participants had successfully completed all didactic
work encountered to this point in an accredited program
of physical therapy.
The videotape presented the lecture-demonstration in a
realistic manner.
All participants were able to see and hear the videotape
clearly.
The instructor requested that no discussion or clari-
fication occur during the classroom instruction or
videotaped instruction until the posttests were com-

pleted.



7. Content validity of the pretest and posttests was
established by experts.
8. Environmental factors of the classroom used for both

types of instruction were similar.

Limitations
The results of this study were evaluated within the
following limitations:

| The sample was limited to senior physical therapy
students of a metroplex school of physical therapy who
were ready to embark on clinical affiliations.

2. The control and experimental teaching study was
administered toward the end of the spring semester,
1986, and 4 months later the second posttest was given.

3. Each class was composed of a different set of participants
who may have different learning preferences.

4. Each participant differed in the ability to take
examinations.

5. Each participant differed in retention of material
learned in the school educational program.

6. All participants taking the final posttest did not
have identical affiliations.

7. Prior videotape experience might have affected the

participants' learning.



8. Item analysis and reliability of the pretest and
posttests were unknown.

9, The pilot study was limited to 14 subjects.

Significance of the Study

With the onset of an increased age of students at the
university and professional level, it is apparent that
their learning must be varied and allow methods for
independent study in addition to conventional methods. One
such method found in the literature was the use of videotaped
information used alone or in conjunction with classroom
teaching. Many videotapes made professionally or by
clinicians or educators at the amateur level have been made
and distributed in this state. Often these were quite
expensive to rent or make. Little research has been done
to support that student physical therapists actually learn
from these tapes.

This study was done in an attempt to promote research
in education of physical therapy students, especially in
the area of videotaped instruction. This study may have
helped by indicating that physical therapy students learn
as well by videotaped instruction without decreasing quality
of the education. This, in turn, would increase productivity

and free time of educators to allow them one-on-one review



or instruction with individual students, or to develop
further information or lectures.

Some schools of physical therapy have used videotapes
to supplement other teaching methods; little was known
about student learning from these tapes. It seems unwise
to utilize expensive tapes until learning has been documented
in this area for physical therapy students.

It is hoped that this study contributed to the
documentation that physical therapy students do, in fact,
learn as well from a videotaped lecture-demonstration as
they do from a teacher presented lecture-demonstration. This
study explored the learning acquistion of these two methods
of presentation on a senior physical therapy class prior to
their clinical affiliations. It further attempted to
document whether the students retained this material after
4 months of clinical affiliations. The findings of this
study may indicate other studies needed to determine learning
or benefit of the use of videotaped inservices for staff

physical therapists or for student affiliates in the clinic.

Summary
Education is time consuming and therefore costly when
a teacher presented classroom instruction method is utilized.

Videotaped instruction appeared to be a good alternative



method for instruction for physical therapy students. The
problem of videotaped instruction as an alternative method
to classroom instruction for student physical therapists
just prior to clinical affiliations was studied on the
premises of a metroplex campus of an accredited school of

physical therapy.



CHAPTER II
REVIEW OF LITERATURE

In this chapter, five topics are discussed that are
relevant to this study: the adult learner, learning
preferences of allied health students, videotaped versus
teacher presented lectures, construction of educational
videtapes, and evaluation by pretests and posttests for
learning acquisition. Much information can be found in the
educational and psychological field on the theories of
learning and the adult learner. Several studies have been
done in the medical field on the learning preferences of
allied health students. Less material is available on the
construction of educational videotapes and the evaluation
by pretests and posttests. This literature reviews studies

done in each of these areas.

The Adult Learner
Several different learning theories have evolved in
the educational and psychological fields over the years.
Thorndike proposed the connectionism, or, trial and error
learning theory. He felt connections of learning were

Strengthened by the result of the consequences, and that

10
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both the teacher and the learner should be clear about what
was to be learned (Bower & Hilgard, 19813 Thorndike, 1927,
1965, 1969). Pavlov believed learning occured as a result
of conditioned stimuli, and that similar stimuli would
elicit this response (Lovell, 1980; Pavlov, 1928, 1957).
Skinner proposed operant conditioning, and felt that variable
intervals of stimuli brought about increased and longer
lasting responses (Bower & Hilgard, 1981; Ferster & Skinner,
1957; Skinner, 1938). The Gestaltists believed learning
occured by categorization of perceptions of the environment
(Lovell, 1980).

Piaget linked biological maturation with environment
experience; he felt learners fit new material into previously
learned and stored information (Lovell, 1980; Piaget and
Inhelder, 1973). The theory of functionalism states that
learning occurs as a response to a problem. Motivation to
solve the problem is the core of this theory; it is also
believed this motivation increases with age (Bower & Hilgard,
1981).

Many of the learning theories were studied in animals
or children. Later, information about adult learning began
to emerge. Most authors agree that learning slows with
age, and that peak learning occurs in the juvenile years.

However, older learners are quite capable if the approach
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is suitable. Adult learning is influenced by many factors
such as age, personality, socio-economical status, previous
educational experience, motivation to learn, and learning
preference (Lovell, 1980; Zemke & Zemke, 1982). Lovell and
the Zemkes suggested that teachers insure adults learn by
selecting and presenting material in a way the learner can
relate to previously learned ideas.

Cattell (1963) defined fluid and crystallized
intelligence. Fluid intelligence is based on inborn ability
to form concepts and do abstract reasoning. This type of
intelligence appears to decrease after age twenty.
Crystallized intelligence involves mixing fluid intelligence
with knowledge of culture. This type mixes life experiences
and formal education and thus increases with age.

Some studies have also been done on adult learners to
support convergent and divergent thought. Convergent
thought is more concrete and logical; divergent thought
occurs in different directions and is more abstract. It
was found that students of science preferred convergent
thought (Lovell, 1980).

Individual differences in age and self perception
affect adult learning. As we know, Maslow emphasized five
basic needs ranging from physiological to self actualization.

These are involved with a need to obtain knowledge and
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understanding. This, in turn, motivates the adult learner
(Maslow, 1943).

Knowles (1984) proposed the theory of androgony, or
adult learning. He felt adult learners were goal, activity
or learning oriented. 1In other words, adults learn to
attain goals, for social contact, or to seek knowledge for
its own sake. This theory is based on the assumption that
adults have increased experiences and resources for learning,
that adults become increasingly self directed, and that
readiness to learn becomes a product of a need to perform
social roles. The learner was motivated to achieve job or
social goals, had a problem centered orientation to learning,
and wanted to apply what is learned (Knowles, 1984). Zemke
and Zemke felt that adults often seek learning experiences
as "life-change events occur in their lives. . . and the
more events that occur, the more he or she seeks out learning
opportunities" (1981, p. 115). They proposed that adults
need to integrate what they learn, and will learn more
slowly if the information conflicts with previously learned
material. Sewall (1984) found that the mean age of adult
learners has increased and that they often return to school
to foster a new career, or to have an improved sense of

accomplishment. Job satisfaction, encouragement from family
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or friends, and available funds ranked the highest as
reasons for returning to classes.

Adults also had several barriers to overcome. These
included family and work responsibilities, cost of education,
course time schedules and time away from work, and self
perceptions such as fear of failure of being too old to
learn (Cross, 1981). Richter and Whitten (1984) found that
one of the most difficult barriers for adults is lack of
time. Loevinger (1976), a developmentalist, proposed that
learning was related to the developmental stages each person
undergoes. During the ages of the late 20s and early 30s
the adult went through periods of transition and introspection
before settling down. It was often during these times that
the adult returned to school or changed careers (Lasker and

Moore, 1980; Loevinger, 1976).

Learning Preferences of Allied Health Students
Students in medicine and allied health could be
classified as adult learners. Certainly they have had
previous learning experiences and are involved in formal
higher education. Many education and psychology studies
have been done to determine learning preferences of children
and teenagers, but only a few have been done to determine

learning preferences in medical and allied health students.
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Rezler and French (1975) developed a Learning Preference
Inventory and attempted to determine learning preferences of
six groups of allied health students. They discovered that
the overall preferences were concrete and teacher-structured.
This was particularly true for physical therapy students.
Concrete meant specific, practical tasks, and teacher-
structured referred to a well-organized, teacher-directed
class with goals clearly identified. Payton, Hueter, &
McDonald (1979) found that physical therapy students in the
United States preferred courses that were logical and
clearly organized. Another study done over a three year
period supports these findings (Vittetoe & Hooker, 1983).

A study done in the dental field found that dental
hygiene students were accommodators and divergers. This
meant they preferred concrete experiences presented in a
step-by-step manner (Carrier, Newell & Lange, 1982). It
was also found that family physician residents preferred
concrete and active learning (Sadler, Plovnick & Snope,
1978). Learning preferences of medical technologists
were compared to those of physical therapists, and again,
Physical therapists preferred concrete and teacher-structured
methods. Overall, both groups like this style. They
wished to learn what was practical and would be directly job

related, They wanted the teacher to be organized and deliver
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the learning goals at the onset of the course (Vittetoe,
1983). Even post-graduate allied health professionals
attending continuing education courses preferred a structured,
ordered, teacher centered approach (Conti and Welborn,

1986). From these studies, it appeared that goal directed
traditional lecture-demonstrations based on specific course
objectives would be well received by physical therapy

students,

Videotaped Versus Lecture Instructions

Lecture is a teacher structured, organized method of
instruction. It is usually on a pre-selected topic and
often based on objectives. Information can be given in a
concrete manner. Students can be given course objectives
and thus be aware of instructional goals. As evidenced by
learner preferences in allied health, this approach should
work well for physical therapy students.

Studies have been done in the field of nursing regarding
the use of live lecture with visuals and video instruction
strategies. Ostmoe, Van Hoozer, Sheffell, & Crowell (1984)
found that nursing students prefer lecture augmented with
demonstration, course syllabus, films and readings. The
Sstudy also compared the characteristics of both teaching

methods and found them to be similar. Each involved indirect



17

participation, had color stimuli and multi-sensory input,
was teacher directed, and revealed information step-by-
step. In addition, video content could be repeated easily
by the student, and material could be magnified or condensed.
Van Mondfrans, Sorenson and Reed (1972) studied
acquisition of learning of live lecture as compared to
videotapes. No significant difference in test scores was
found. The faculty felt the tapes left time for developing
supplementary material and individual time with the students.
Studies have been done with medical students also.
Videotaped instruction was found to provide quality education
in topics where the supply of expert teachers is limited.
No difference existed in mean scores of tests between live
lecture and videotaped lecture groups (Sox, Marton, Higgins
& Hickam, 1984). A study of fourth year medical students
supported that videotaped instruction of the physical
examination was an effective teaching method (Beswick,
Cooper, & Whetlan, 1982). Kaufman and Kaufman (1983) also
support this in the subject of clinical neurology. Praegle,
Wilkinson and Donnelly (1980) again found no significant
difference in learning from lectures or videotaped lectures.
This supported the idea that medical information could be
taught by color videotape with no decrease in short-term

Fetention. The student, however, preferred lectures over
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tapes. Powers and Russell (1980) investigated measures of
cognitive factors related to lecture versus videotaped
instruction. They found statistical significance to favor
the lecture method.

Three investigators ran a content evaluation on
videotapes used to instruct second year medical students in
anesthesia techniques. They found the tapes with supplemental
material transmitted factual information denoted by
predetermined standards. Advantages of tapes included
preventing patients from being exposed to novices, providing
indentical learning experiences, and providing an expert
example which the student could model (Warwick & Ravin, 1975).

The preferences of various students in the medical
field were discussed. Several studies related to this
topic were found, but few studies specific only to physical

therapy students have been found by this investigator.

Construction of Videotapes
There are several key concepts to consider when
constructing tapes. These include: the script, rehearsal,
filming, and of course the cost involved.
A script must be written prior to filming any material,
especially educational modules. Proper planning based on

established objectives prevented costly errors, a poor
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production, and lack of intended information. (McQuillin,
1983). It was best to keep it tight and written with the
objectives clearly in mind (Ingrisano, 1985). The script
was distributed to the actors, the director and to the
camera crew, For this reason it had to be legible and
included a large margin for production comments such as
camera angle or the actor's position. Often a story board,
or a large visual version of the script was suggested with
educational or corporate filming (McQuillin, 1983).

Rehearsal was an important area to include in the
production of videotapes of films. All key persons had to
be familiar with the script and have practiced their
respective jobs prior to the taping of the final copy.

This became more involved when actors were involved for
they had to practice their roles or dialogue.

Filming a videotape was not considered simple. During
this time such production elements as lighting, sound, and
Ccamera angle arose.

Lighting was deemed one of the most critical elements
according to Efrein. It served both a technical and artistic
element. FEither indirect or spotlights were suggested. If
indirect, or basic, light was used, the camera delivered a
gray range of image. Even a single spotlight was said to

sharpen the image and highlight the subject. Sets were
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often 1lit by spotlights. Two spotlights were placed to
cross beams and cover the entire set, 1In some cases more
spotlights with larger or smaller beams were suggested
(Efrein, 1979). The best inside lights included quartz or
tungsten-halogen. An evenly lit environment gave a clearer
video. Light intensity and wattage were important also.
The higher the wattage, the higher the intensity. It was
deemed important to consider how close the lights were to
the subject and each other when deciding the wattage.
Proper use of the iris of the camera also changed the
overall light intensity. Fluorescent lighting was avoided
when possible (Mattingly, 1979). Some sources felt the
best lighting was from three sources; a key light, a back
light and a fill light. The key light was placed in front
or to the left or right of the subject. The back light was
behind the subject opposite the camera, and the fill light
was at a 45-degree angle to the subject (Coffelt & Combs,
1981; Lanzendorf, 1983).

Color choices played an important part in the success
of the videotape. Warm colors appeared nearer and larger
than cool colors. It was recommended that brunettes wear
medium gray or dark blue, blondes a beige or dark blue, and
redheads light pinks or medium gray to dark blue. Rose and

Pink were flattering for white or gray hair (Mattingly,
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1979). Use of the Kelvin color temperature scale was
suggested in videotaping since video cameras are more
sensitive to color changes than the eye. It was thought
helpful to set up the color monitor and check the color
image before taping (Cheshire, 1982). The color hue and
saturation were of most concern when dealing in color tapes.
Conservative dress was suggested (Coffelt & Combs, 1981).

Picture composition was another area to consider when
filming a videotape. This meant the balance of the subject
with the surroundings and within the picture frame. Camera
angle, colors used and whether the lens was close or farther
away from the subject affected the composition. Tight
frames had a strong impact. Frames look cramped if there
was no headroom for the subject. 1In framing these shots the
usual centering was not recommended in every case. "On
more formal occasions when someone is speaking directly
into the camera, centering can be most effective" (Millerson,
1983, p. 68).

Demonstrations were considered difficult to film and
required more exacting camera work. Close shots had to be
well organized. Often narrow lense angles or zoom lenses
were used., It was important to watch for distractions that

could enter the picture (Millerson, 1983).
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Sound was another important area in filming a videotape.
With 3/4-inch tape, good recording was considered possible
due to the audio range available with this type of tape.

In fact, 3/4-inch cassette was standard for most educational
and industrial settings (Coffelt & Combs, 1981). The most
common problem with taping was noise, or the high frequencey
hiss heard. It was felt most videotape recorders have a
meter which prevents overloading the sound during recording.
This meter was calibrated in decibels and indicated a zone
to stay within (Cheshire, 1982).

Several microphones to use with videotaping were
discussed. The most common was the built-in type which is
omnidirectional. This was thought to be less desirable
since it picked up all noises associated with the use of
the camera as well as any room noise. Directional microphones
were preferred (Cheshire, 1982). The microphone may be
mounted on a boom, a stand, held in the hand or the lavalier
type may be used. A mounted one was preferred if the
speaker moved around for demonstrations or to emphasize
points (Coffelt & Combs, 1981).

Cost was a concern when making a videotape. Videotapes
were considered relatively low cost, were used repeatedly,
could be erased and reused, and thus they were cost effective.

It was emphasized that other media such as slides or charts
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could be incorporated into the videotape also (Kay & Kay,
1983). Was it worth the price of the equipment, the studio
or room and all the preparatory work involved? "Producing
a quality, cost-effective videotape is 90% planning and
organization and 10% execution" (Ingrisano, 1985). It was
said that a clear set of objectives and specific checklist
to work by were imperative. Video was not considered
appropriate for large audiences but worked well with small
groups or one-to-one (Ingrisano, 1985). It was particularly
effective when needed for frequent training or review
sessions, thus allowing the maker to save the time used on
multiple live sessions. (Dravnov, Moore, & Hickey, 1980).
"Videotape still seems best suited for shooting and editing
simultaneously" (McPheeters, 1978, p. 174).

Large corporations often budgeted as much as $1.5
million for the production of training and sales videotapes.
This saves them the pay used previously for numerous
training personnel or promotional people to travel nationally
and present live sessions. This has been successful in
some corporations since the mid-seventies. This same
approach has been used successfully in the medical field to
distribute information on medical conferences or seminars
to persons unable to attend, thus saving the physicians or

medical personnel several thousand dollars loss when having
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to close an office to attend the seminar (Dravnov, Moore, &
Hickey, 1980).

Reider (1984) found that video equipment could be
purchased for as little as $500.00 and the tapes for as
little as $10.00. When this cost was compared to the
average instructor's salary at the university level per
hour of preparation time and delivery time for a lecture
topic, the savings mounted up. However, Miller and Smith
(1977), gave the cost per station for videotape hardware
around $1800.00, and locally produced tapes cost up to $.60
per minute to run. They did go on to say "Although the
video approach costs about 10 times as much as filmstrip,
it may be worth 10 times as much to you . . ." (Miller &
Smith, 1977, p. 23).

Based on telephone interviews with directors of two
metroplex area medical university film studios in August,
1986, the following taping prices were given for university
affiliated persons: to use the studio for a set up of
lights, a single camera, with the videotape supplied by the
speaker the fees ranged from $100.00 to $110.00 per "real
time" hour. This meant that both the sound and visual were
taped in a single session without further editing needed.
Set up fees alone ranged from $35.00 to $75.00 and are

figured into the above total fees. If the one hour 3/4-inch
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color videotape was supplied by the studio, this was an
additional $39.00. These tapes could be purchased by the
speaker directly on the market for as little as $26.00.
Some university studios supplied a mini-camera which was
portable and which could be brought to the location of
choice. The price for this was about $100.00 per hour for
the one-time situation. Prices increased approximately
$25.00 to $50.00 per hour for persons not affiliated with
the university (Telephone interview, Bullock; Kazemzadeh
1986).

Based on a telephone interview with Mr. Luke of Video
Systems in August, 1986, the following sales prices were
quoted on name-brand color videotape equipment: 3/4 inch
video color camera with zoom lens and electronic viewfinder,
$1900.00; a 209-inch color monitor, $645.00; a color camera
with electronic viewfinder and zoom lens with automatic
focus, $1100.00; an adaptor to connect the camera with the
recorder, $65.00. The total of these prices was $3710.00.

The average cost to copy a videotape if the bank tape
was provided was $15.00 per hour (Telephone interview,
Kazemzadeh, 1986). Gilkey (1986) felt the average 3/4-inch

color videotape had a life span of 100 playings before it

needed replacing.
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The disadvantages of videotape were the necessity of
equipment for showing tapes, the lifespan and storage of
the tapes, the need for the studios or portable camera
crew, and the time involved in developing the script and
filming the information (Kay and Kay, 1983). Gilkey (1986)
proposes that 16 milimeter film was as effective and less

expensive to use than videotapes.

Evaluation

Content validity refers to whether the test content
parallels the instructional objectives in content (Hopkins,
& Stanley, 1981). Another definition is

. . . the behavior and subject matter called for in

the items correspond to the behavior and subject

matter identified in the specific objective. (Sax,

1980, p. 291)

In standardized achievement tests this process has
been done and is supported by statistics (Hopkins & Stanley,
1981). Teacher-made tests should also be analyzed for
content validity. Such guestions as whether all important
topics are included and whether all levels of cognitive
knowledge and applications intended are included should be
investigated (Hopkins & Stanley, 1981). "Content validity
is relevant . . . for psychological, psychomotor, and

behavioral measures as well" (Hopkins & Stanley, 1981, p.

81). Tt is directly related to test bias; if the test is
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not valid, bias occurs (Berk, Ed., 1982).

One method for determining content validity is to have
two different groups of qualified people make the test
using the same criteria and objectives. These would then
be administered to a group of students, and correlation
statistics run on the test scores (Cronbach, 1981; Sax,
1980)., This is time consuming and not often practical.
Usually the teacher or investigator asks peers to critique
the test (Sax, 1980).

Evaluation of pretests and posttests is often done for
both validity of the test and for reliability. Validity
will be discussed here. Many pretests and posttests are
identical in content and structure. Multiple choice
questions are frequently used. These may be reordered to
the posttest. Content validity is the most frequently used
method to evaluate pretest and posttests. The tests are
usually made by the instructor or investigator, and thus
must be screened to see if they match the stated teaching
objectives for the material presented. The most commonly
found method in the literature for determining content
validity was to have a chosen panel of "experts" in the
field review the objectives and compare these to the content
of the pretest and posttest. If the content did not match,

the panel recommended changes to the investor (Darr et al,
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1979; Huckabay, 1978; Mendel & Scheetz, 1982; Papenfuss, &
Beier, 1984; Silvestri, Cohen, & Singh, 1979; Soflin, Young
& Clayton, 1977; Witte, et al., 1980).

Studies support that gain scores from investigations
can have high reliability (Sharma, Gupta, 1985-86; Zimmerman
& Williams, 1982). 1Investigators have even checked into
the realiability of pretest scores and found that a regression
effect can create an illusion of gain between the posttest
and pretest (Yap, 1978). One set of investigators ran a
pilot study and did an item analysis on the pretest and
posttest questions for a decision on reliability (Darr,
Self, Ryan, Vanderbush, & Boswell, 1981). Others have used
statistical analysis of variance and correlation coefficient
to determine realiability of their tests (Huckabay, 1978;
Mendel & Sheetz, 1982; Papenfuss, & Beier, 1984).

Determining gain scores has been done by the paired or
independent student t-test in most literature found by this
investigator (Darr et al., 1981; Huckabay, 1984; Soflin et
al., 1977). One investigator felt that the analysis of
Covariance with the pretest score gerving as a covariant
was the better method to analyze gain scores (Bennet, 1983).

Evaluation should also be done on any videotape used
as a teaching tool or in conjunction with pretests and

Posttests. One method to validate the videotape for quality
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and completeness is to have the learners who view the
videotape critique it on a pre-prepared questionnaire (Mir,
Marshall, Evans, Dannatt, Hall & Duthie, 1985). Another
method is to interview the audience after viewing the film;
one person questions and another records the answers,
Experts can also be asked to critique the videotape for
content validity, quality and technical features (Caulley

& Douglas, 1985). Lastly, "a posttest control group design
study can be conducted to determine whether the videotape
delivers the instructional content" (Caulley & Douglas,
1985, p. 33).

In any case, the videotape should be evaluated for
content as compared to the content objectives, technical
features such as sound, lighting and clarity of picture,
whether the tape is matched to the learners and setting,
and cost. Marketability may be another area to evaluate
for future reference (Oermann, 1984).

In summary, the adult learner, learning preferences of
allied health students, videotaped versus teacher presented
lectures, contructions of videotapes, and evaluation of
Pretests, posttest, gain scores and videotapes have been
discussed in this chapter. Studies have shown that adult
allied health students prefer well-organized, teacher

controlled lecture-demonstrations as well as some freedom



30

to control their learning situation. Information has been
presented from literature on the contruction and evaluation
of videotapes, as well as other evaluation pertinent to

this topic.



CHAPTER III
METHODOLOGY

This study used a quasi-experimental pretest-posttest
control group design. Investigator designed alternate form

pretests and posttests were utilized in the study.

Setting
An experimental and control group of Texas Woman's
University senior physical therapy students participated in
this study. They were presented a videotape or teacher-
presented module in near identical classrooms of the Dallas
Presbyterian campus of Texas Woman's University School of

Physical Therapy.

Population and Sample
The population included all senior physical therapy
students at Texas Woman's University, 60 students. Only 30
Sstudents at Texas Woman's University Dallas Presbyterian
campus were utlized for the sample of convenience. On the
day of presentation, only 26 senior physical therapy students
were present. Thus, the actual sample size was 26. The

experimental group consisted of 14 students; the control

31
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group consisted of 12 students. The names of the students
were selected for the experimental and control groups by

the draw and replace method of random assignment. The first
name drawn went into the A pile. The second name drawn

went into the B pile. This was repeated until all were
placed in a group. Group A was randomly labeled the
experimental (videotape) group. Group B was randomly

labeled the control (teacher-presented) group.

Protection of Human Subjects

The actor in the videotape was a volunteer who signed
a consent form. The consent form may be seen in Appendix
A. Permission was obtained from the Academic Coordinator
of Clinical Education and the Dean ad interim of Texas
Woman's University School of Physical Therapy to conduct
the study. This letter appears in Appendix B. A coding
system was developed and placed on the tests for the
purposes of score matching and data analysis. The students
were arbitrarily assigned a single or double digit number
and asked to add it to the top right corner of the cover
page of each test taken. This method insured that no
student names would appear, and that test scores could be
paired. The master list was kept by the investigator. The

tests were also pre-coded by the investigator on the back
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with a combination of letters and numbers to indicate which
test it was and to which subgroup it belonged. An example
of the system was la, 2a and 3a equaled the pretest,
posttest 1 and posttest 2, respectively, for the videotape
(experimental) group; 1lb, 2b, and 3b equaled the pretest,
posttest 1 and posttest 2, respectively, for the teacher

presented (control) group.

Instruments

Teaching Module and Development of the Videotape

The topic of evaluation and treatment and thoracic
outlet syndrome was selected for the lecture-demonstration.
This topic was arbitrarily selected, but it is one that
must be integrated into the physical therapist's knowledge
case prior to graduation. A brief literature review was
conducted to obtain lecture content. The researcher created
learner objectives and a teaching outline prior to developing
the presentation. See Appendixes C and D. Clinical
expertise of the researcher was utilized to develop the

demonstration portions of the module.

Development of the Videotape

A script of the lecture-demonstration was written by
the researcher. See Appendix E. Slides of anatomical

content were taken by the researcher to be used in the
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lecture-demonstration. The script was reviewed by the
research committee for length and presentation. A title
poster was created.

The script was synchronized with the slides. Cue
posters were made for any prompting needed by the instructor
during the taping. Copies of the script were distributed
to the actor and the volunteer cameraman, and clarifications
made. Two rehearsals were conducted in the room to be used
for the final taping session. These were researcher
directed.

A lecture room and the video camera and monitor of a
large metroplex hospital were used for the taping session.
The researcher rented a compatible videocassette recorder
for the session. The lecture-demonstration was presented
by the researcher. Visuals and sound were recorded in one
session. Filming was done on a Sunday to limit interference
and assure a better production. Equipment used included a
Magnavox color video camera (model VJ8230BR0O1l), a Sony
recorder (model VO-2610), a Sony color monitor (model PVM-
1900), and a 3/4-inch Sony color videocassette tape.
Adherance to the script was kept as exact as possible during
the taping. Posters with script cues for the instructor

were visible at the back of the room.
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Evaluation of the Vvideotape

Four clinical experts viewed the videotape of the
teaching module for content and technical qualities. Two
of these people also had educational expertise, and one had
photographic expertise. One had previous experience
developing a teaching videotape. The experts evaluated the
tape using a researcher developed instrument. See Appendix
F. The experts indicated agreement with the content, and
presentation in all categories except those relating to
voice, lighting and length of videotape. Responses given
by the experts are seen in Appendixes G and H. Overall,

three of the four experts agreed the tape was acceptable.

Development and Evaluation

of the Pretest and Posttests

A 20 question multiple choice alternate form pretest
and posttest were written by the researcher. See Appendices
I, J and K. These were not identical. Five clinical and
education physical therapy experts were selected by the
researcher who lived near and volunteered to compare the
Pretest and posttest for content inclusion, wording and
order. Three of the experts were academic physical therapy
educators, two had experience as physical therapy clinical

educators. All agreed the tests could be used with minor
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wording corrections. Each person made the comparisons
individually. The researcher had predetermined that changes
would be made if four of the five experts recommended it.
Some recommended changes were made. Examples of such
changes included using more parallel distractors, using

more distractors per question, decreasing the number of
treatment application questions, and the inclusion of
another set of muscles for one question. No content changes
were made.

A cover sheet to the pretest was developed to gather
demographic information on each student. Information on
ethnic origin, number of years in college, degree held,
whether the student works, and, if so, the number of hours
per week, and the job classification of the student and the
parent was solicited. See Appendix L.

One point per each of the 20 questions was assigned
for scoring. Raw scores were computed based on an answer
key developed by the researcher. See Appendix M. The
researcher hand scored each pretest and posttest for both

subgroups. The maximal score achievable was 20 points.

Pilot Study
Permission was obtained to conduct the pilot study at

The University of Texas School of Health Science Center at
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Dallas. See Appendix N. Fourteen senior physical therapy
students volunteers for the pilot study. The draw and
replace method was utilized to randomly assign the student
to either the experimental or control group. The first

name drawn went into the experimental group, the second into
the control group, and so on until all names were assigned
to a group. Each group had seven students. The researcher
conducted the lecture-demonstration for the control group.

A preselected physical therapist monitored the experimental
group and operated the videocassette. Two near identical
classrooms were utilized for the simultaneous sessions.
Identical instructions were given to the students by the
researcher prior to dividing them into the respective groups.
No talking was allowed during the study on that day. The
Pretest was distributed, completed, and collected. The
lecture-demonstration was then immediately given. In the
control group the same actor used for the videotape was
Present for the demonstration. Immediately following the
one hour lecture demonstration the posttest was distributed,
completed, and collected. Students in each group were
arbitrarily assigned numbers to place on the top right
corner of the tests in order to pair the test scores.
TWénty—four hours later, the Academic Coordinator of Clinical

Education distributed a second posttest to the fourteen
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subjects. Again, the subjects were asked not to talk or
ask questions as they took the test. These were immediately
completed and returned. The researcher then received the
posttests. An answer key was then posted for the students
who participated in the pilot study.

Demographic data were also solicited, and tabulated.
The ages ranged from 21 to 34. There were 9 female and 5
male subjects. Ten subjects were White, 3 were Hispanic,
and 1 was Oriental. The years in college ranged from 4 to
15, with the average number of years being 5.5. Five out
of the 14 subjects held previous degrees. All were seeking
a Bachelor's degree. Two subjects worked, and the hours
ranged from 2 to 8 per week. Both persons worked in a
professional capacity. Eight subjects had parents who
worked as professionals, 5 as blue collar workers, and 1
subject did not answer. See Appendix O. No further
statistical comparisons were made in the pilot study due to
the small number of subjects. The investigator hand scored
each test. The mean, range, and standard deviation for
both groups was computed. See Appendix P.

No changes between the pilot study and the final study
were made. The test completion time for both the pretest
and posttest was verified at 15 to 20 minutes per individual

in each group. The numbering system by the students to
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pair test scores without disclosing identity was accepted

for the final study.

Data Collection

The 26 physical therapy students met collectively with
the researcher on April 30, 1986, to hear instructions and
receive their group assignment and number. Then they were
assigned to the respective classrooms. The study was
conducted simultaneously in two near-identical classrooms.
The actor was again present for the teacher presented
lecture-demonstration. The same person monitored the
experimental group and operated the videocassette machine
as did in the pilot study. The same script was delivered
by the instructor in the live situation as was delivered on
the videotape.

The pretests were distributed, completed, and collected.
Demographic data were again collected on the cover sheet of
the pretest. The one hour lecture-demonstration or videotape
was presented. Immediately after the presentation, the
posttest 1 was distributed, completed and collected.

No talking was allowed in either group during this time.
The subjects used 15 to 20 minutes per test for completion.
After all posttests in each group were completed, the

Subjects were allowed to leave.
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Completion of posttest 2 occured after the students
returned to the school following the summer clinical
affiliations. The researcher could not be present. The
Academic Coordinator of Clinical Education read the
instructions to the students, distributed the second
posttest., This was done on August 29, 1986, 4 months
following the presentation., All 26 students completed
posttest 2. The Academic Coordinator of Clinical Education
then collected the posttests and mailed them to the

researcher.

Treatment of the Data

The researcher hand scored each test. Demographic
data were collected from the participants in both the pilot
study and the final study. The mean, range, and standard
deviation of each group were computed for the pretest,
posttest 1 and posttest 2 for the study. The t test at the
0.05 level of significance was done to determine significance
between the mean scores of the two groups for the pretest
and first posttest, for the pretest and second posttest,
and for the first and second posttest. The results are

discussed in the following chapter.



CHAPTER IV

FINDINGS

The results of the study are described in this chapter.
Narrative results as well as tables of data are presented.
Demographics, raw test scores and descriptive data results,
t test results and the disposition of the hypotheses are

presented.

Description of Participants
All participants were senior physical therapy students
in the last didactic semester prior to going on clinical
affiliations. All 26 subjects were from Texas Woman's

University at the Dallas Presbyterian campus.

Demographic Data

The experimental (videotape) group had 14 participants.
Ages of this group ranged from 22 to 42. Twelve were
female, 2 were male. All were white. The number of years
spent in college ranged from 4 to 7.5. One member held a
master's degree, 2 held bachelor's degrees, 1 held an
associate's degree. All were seeking a Bachelor of Science

degree in physical therapy. Five subjects were currently

41
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employed. The work hours of those 5 subjects ranged from 8
hours per week to 25 hours per week., Three of the 5 who
were employed did so in clerical positions; 2 held blue
collar employment., The employment classification of the
subjects parents was also sought. Six held professional
employment, 5 blue collar employment, 2 were listed as
retired, and 1 did not answer. See Table 1.

The teacher presented (control group) had 12 partici-
pants. Ages of this group ranged from 22 to 39. Ten were
female and 2 were male. Eleven were White, 1 was Black.
The number of years spent in college ranged from 3 to 7.
Two subjects held bachelor's degrees, 1 held an associate's
degree, and 1 did not answer. All were seeking a Bachelor
of Science degree in physical therapy. Four of the 12
subjects were employed while in school. Work hours for
these 4 subjects ranged from 8 to 20 hours per week. One
of the 4 held a professional position, 2 held clerical
positions, and 1 held a blue collar position. Seven stated
their parents were employed in professional positions, 4 in
blue collar positions, and 1 was listed as retired. See

Table 2.
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Table 1

Demographic Data of Videotape Group (Experimental)

Number of
Partici- Ethnic Yrs. in Degree(s) Degree
pants Age Sex Origin College Held Seeking
1 22 F White 4.5 None B.S.P.T.
2 23 F white 5.0 None B.S.P.T.
3 42 M White 10.0 B.S. P.T. Cert.
M.S.
4 25 F Wwhite 6.0 None B.S.P.T.
5 31 F White 6.0 None B.S.P.T.
6 28 F White 4.0 none B.S.P.T.
1 22 F White 4.0 None B.S.P.T.
8 30 M White 7.5 B.S. B.S.P.T.
A.S.

9 23 F White 5.0 None B.S.P.T.
10 22 P White 4.0 None B.S.P.T.
11 30 F White 4.0 None B.S.P.T.
12 26 F White 6.0 AsSsOC. B.S.P.T.
13 23 F White 5.0 None B.S.P.T.
L 23 F White 5.0 None B.S.P.T.
S—
SUMMARY . 292 1 Assoc. All

to 12 F All 4 to 2 B.S. B.S.

42 2 M White 10 1 M.A. P.T.
NO&: N = 14



Table 1, Cont'd

Demographic Data of Videotape Group (Experimental)
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Work
Current Work hrs. Work Classification
Employment per week Classification of Parents
Yes 15.0 Clerical Blue Collar
Yes 10.0 Clerical Professional
No - - Retired
No - - Blue Collar
No - - Blue Collar
No - - Blue Collar
No - - Professional
Yes 25.0 Blue Collar Blue Collar
No - - Professional
No - - -
Yes 12.0 Clerical Retired
No - - Professional
No - - Professional
Yes 8.0 Blue Collar Professional
—————
> of 8 to 2 Blue Collar 5 Blue Collar
14 25 3 Clerical 6 Professional

2 Retired
1 Not Answered



45

Table 2

Demographic Data of Teacher Presented Group (Control)

Number of
Partici- Ethnic Yrs. in Degree(s) Degree
pants Age Sex Origin College Held Seeking
15 24 F White r N None B.S.
P.T.
16 24 F Black 5.0 None B.S.
P.T.
17 25 F White 6.0 B.S. B.S.
By T
18 29 M White 7.0 None B.S.
Pa T
19 32 F White 4.0 None B.S.
p.Tl
20 27 F White 7.0 B.S. B.S.
plT'
21 39 F White 5.0 ASSOC. B.S.
P.T.
22 22 F White 5.0 None B.S.
P.T.
23 23 F White 5.0 None B.S.
P.T
24 23 M White 5.0 None B.S.
P.T.
25 25 F White 5.0 None B.S.
p.T.
26 55 F White 3.0 . B.S.
P.T.
\
SUMMARY o) 10 F 1 Black 3 to 1 Assoc. All
to 2 M 11 White 7 2 B.S. B.S.
29 1 No Answer P.T.
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Table 2, Cont'd

Demographic Data of Teacher Presented Group (Control)

Current Work Hours Work Work Classification

Employment per Week Classification of Parents

No - - Professional

No - - Professional

Yes 20.0 Professional Professional

Yes 20.0 Blue Collar Blue Collar

No - - Professional

No - - Professional

No - - Blue Collar

No = - Blue Collar

No - - Professional

Yes 10.0 Clerical Professional

Yes 8.0 Clerical Blue Collar

No - - Retired

S—

?20f 8 to 1 Blue Collar 4 Blue Collar
20 2 Clerical 7 Professional

Professional 1 Retired

=
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Analysis of the Data
The data were described for the raw test scores, the
t test results, and the disposition of the hypotheses.

Several tables of data are provided.

Raw Test Data Results

The maximal achievable raw score was 20. See Table 3
for raw test scores of the 2 groups.

For the videotape (experimental) group the raw test
scores on the pretest ranged from 8 to 15. The raw scores
on posttest 1 ranged from 13 to 19, and those on posttest 2
ranged from 9 to 17. See Table 4. For the lecture-
demonstration teacher presented (control) group, the raw
test scores on the pretest ranged from 9 to 16. The raw
scores on posttest 1 ranged from 12 to 20, and those on the
posstest 2 ranged from 10 to 16. See Table 4. The raw
scores for each group "peaked" for posttest l.

The mean and standard deviation of the raw score
results per test, per group were also computed. For the
Videotape (experimental) group the pretest scores mean was
10.357, and the standard deviation was 2.373. The mean of
Posttest 1 scores for the experimental group was 16.285,
and the standard deviation was 1.729. The mean of posttest

2 for this group was 11.642, and the standard deviation was
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2.373. See Table 4. The experimental group mean increased
from pretest to posttest 1 (10.357 to 16.285). However,
after time, it decreased from posttest 1 to posttest 2
(16.285 to 11.742).

For the teacher presented (control) group, the pretest
mean was 11.750, and the standard deviation was 1.765. On
posttest 1, the mean was 14.833, and the standard deviation
was 2.290. On posttest 2 the mean was 12.500, and the
standard deviation was 1.834. See Table 4. The control
group mean increased from pretest to posttest 1 (11.750 to
14.833) but again decreased over time from posttest 1 to
posttest 2 (14.833 to 12.500). Both groups showed an
increase in mean scores from pretest to posttest 1, and a

decrease between posttest 1 and posttest 2. See Figure 1.



KEY: Videotape Group
(Experimental) —_—
Teacher Presented
Group (Control) ___

17 -
16.5 |- 16.285
16 -
15.5 |-
15 -
14.5 |-
14 -
13.5 |-
13 -
12.5 |-
12 -
11.5 |-
11 -
10.5 |-
10 -
9.5 |-

MEAN TEST SCORE VALUES

J | |

Pretest Posttest 1 Posttest 2

Test Given

Figure 1

Comparison of the Mean Score Values of the Videotape

and Teacher Presented Groups for the Pretest, Posttest 1,

and Posttest 2
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Table 3

Pretest, Posttest 1, and Posttest 2 Raw Test Scores

by Type of Instruction and Participants

Type of Number of Pretest Posttest 1 Posttest 2
Instruction Participants

Videotape 1 11.0 15.0 10.0
2 8.0 19.0 12.0
3 12.0 16.0 12.0
4 7.0 13.0 17.0
5 8.0 17.0 13.0
6 15.0 17.0 10.0
7 13.0 19.0 14.0
8 8.0 14.0 9.0
9 13.0 18.0 9.0
10 10.0 17.0 14.0
11 10.0 16.0 10.0
12 9.0 16.0 11.0
13 9.0 15.0 13.0
14 12.0 16.0 9.0

Note: N = 14 videotape Group

Maximal Score = 20
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Table 3, Cont'd

Pretest, Posttest 1, and Posttest 2 Raw Test Scores

by Type of Instruction and Participants

Type of Number of Pretest Posttest 1 Posttest 2
Instruction Participants

Teacher

Presented 15 16.0 14.0 11.0
16 11.0 14.0 11.0
17 11.0 12.0 11.0
18 12.0 17.0 11.0
19 10.0 20.0 16.0
20 12.0 14.0 12.0
21 9.0 13.0 15.0
22 12.0 14.0 13.0
23 13.0 15.0 13.0
24 11.0 13.0 10.0
25 11.0 16.0 14.0
26 13.0 17.0 13.0

Note: N = 12 Teacher Presented Group

Maximal Score = 20



Table 4

Mean, Range and Standard Deviation of Test Scores

of the videotape and Teacher Presented Groups
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Standard

Group Test Mean Range Deviation
Videotape Pretest 10.357 7 to 15 2.373
(Experimental)

Posttest 1 16.285 13 to 19 1.729

Posttest 2 11.642 9 to 17 2.373
Teacher Pretest 11.750 9 to 16 1.765
Presented
(Control) Posttest 1 14.833 12 to 20 2.290

Posttest 2 12,500 10 to 16 1.834
Note: N = 14 in Videotape Group

N = 12 in Teacher Presented Group
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The videotape (experimental) group had gain scores of +5.928
from the pretest to posttest 1, +1.285 from the pretest to
posttest 2, and -4,643 from posttest 1 to posttest 2. The
teacher presented (control) group had gain scores of +3.083
from the pretest to posttest 1, +0.750 from the pretest to
posttest 2, and -2.333 from posttest 1 to posttest 2. See
Table 5. Both groups illustrated show an increase in mean
scores from pretest to posttest 1. The experimental group
had higher mean scores than the control group for both the

pretest and the posttest.

Hypotheses Results

Hypothesis 1

Hypothesis 1 stated: There is no statistically
significant difference between the mean scores of the
pretest and posttest 1 following videotaped instruction and
teacher presented classroom instruction of a preselected
physical therapy topic (The Evaluation and Treatment of
Thoracic Outlet Syndrome).

The t test was performed on the mean Scores of the two
groups. The t value for the videotaped (experimental) group
Pretest compared to posttest 1 was -9.93. In order for t
to be significant at the .05 level for a two tailed test,

t 13 must be equal to or greater than 2.160 (14 subjects

from 1 group with 1 degree of freedom). For the teacher



Table 5

Mean Scores and Gain Scores for the Pretest, Posttest 1,

and Posttest 2 for the videotaped and Teacher Presented

GrouEs
Group Test Mean Score Gain Score
Videotape
(Experimental) Pretest 10.357 +5.928
Posttest 1 16.285
Pretest 10.357 +1.285
Posttest 2 11.642
Posttest 1 16.285 -4.643
Posttest 2 11.642
Teacher
Presented Pretest 11.750 +3.083
(Control) Posttest 1 14.833
Pretest 11.750 +0.750
Posttest 2 12.500
Posttest 1 14.833 -2.333

Posttest 2 12.500
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presented (control) group, the t value of the pretest
compared to posttest 1 was -3.68. 1In order for t to be
significant at the .05 level for a two tailed test, t

11 must be equal to or greater than 2.201 (12 subjects in
one group with 1 degree of freedom). Both groups showed

gain from the pretest to posttest 1. See Table 6.

Table 6

Inferential Statistics for Present, Posttest, and

Posttest 2 for the videotape and Teacher Presented Groups

£, Critical
Group Test Value t value Value
Videotape Pretest to Posttest 1 -9.93 2.160 0.000%*
Pretest to Posttest 2 -1.21 2.160 0.249
Posttest to Posttest 2 5.64 2.160 0.000%*
Teacher Pretest to Posttest 1 -3.68 2.201 0.004%*
Presented
Pretest to Posttest 2 -0.85 2.201 0.412
Posttest 1 to Posttest 2 4,10 2.201 0.002*

Note: vVideotape Group N = 14, df =1
Teacher Presented Group N = 12, df =1

*p equals .05 or less
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Comparing pretest scores for the two groups, the t value
was -1.67. To be significant at the .05 level, t 24 must
be equal to or greater than 2.064 (26 subjects from 2 groups
with 2 degrees of freedom). There was no significant
difference between the groups on the pretest.

Comparing posttest 1 scores of the two groups, the t
value was 1.80. Again, to be significant at the .05 level,
t 24 must be equal to or greater than 2.064 (2 degrees of
freedom). There was no significant difference between the
2 groups.

Thus, though both the experimental and control groups
showed gain between the pretest and posttest 1, there was
no significant difference between the two groups. The

hypothesis was accepted. See Table 7.
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Table 7

t Values and p Values Comparing Videotape and

Teacher Presented Groups

Critical
Test t Value £ Value P Value
Pretest -1.67 2.064 0.107
Posttest 1 1.84 2.064 0.078
Posttest 2 -1.02 2.064 0.319

Note: N

26

df = 24
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Hypothesis 2

Hypothesis 2 stated: There is no statistically
significant difference between the mean scores of the
pretest and posttest 2 following videotaped instruction and
teacher presented classroom instruction of a preselected
physical therapy topic (The Evaluation and Treatment of
Thoracic Outlet Syndrome).

For the videotape (experimental) group, the t value
for the pretest compared to posttest 2 was -1.21. To be
significant at the .05 level for a two tailed test, t 13
must be equal to or greater than 2.160 (at 1 degree of
freedom). The t value for the videotape group for the
pretest compared to postttest 2 was -0.85. To be significant
at the .05 level for a two tailed test t 11 must be equal
to or greater than 2.201 (1 degree of freedom). Neither
was significant, thus no gain occurred for either group.
See Table 6.

Comparing pretest scores of the two groups, the t
value was -1.67. To be significant at the .05 level, t 24
must be equal to or greater than 2.064 (2 degrees of
freedom). There was no significant difference between the
two groups.

Comparing posttest 2 scores of the two groups, the t

value was -1.04. To be significant, t 24 must be equal to
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or greater than 2.064 (2 degrees of freedom). There was no
significant difference between the two groups.

Though both groups demonstrated mean score gains,
there was no significant difference between the experimental

and control group. The hypothesis was accepted. See Table 7.

Hypothesis 3

Hypothesis 3 stated: There is no statistically
significant difference between the mean scores of posttest
1 and posttest 2 following videotaped instruction and
teacher presented classroom instruction of a preselected
physical therapy topic (The Evaluation and Treatment of
Thoracic Outlet Syndrome).

The t value for the videotape group for posttest 1
compared to posttest 2 was 5.64. To be significant at the
.05 level, t 13 must be equal to or greater than 2.160 (1
degree of freedom). The value was significant. For the
teacher-presented group, the t value of posttest 1 compared
to posttest 2 was 4.10. Again, to be significant at the
.05 level t 11 must be equal to or greater than 2,201 (1
degree of freedom). In both groups, a decrease in gain

occured; there was a significant difference. See Table 6.

Comparing the pretests of the two groups, the t value

was -1.67. To be significant, t 24 must be equal to or
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greater than 2.064 (2 degrees of freedom). There was no
significant difference between the two groups.

Comparing the posttest 2 scores of the two groups, the
t value was -1.02. To be significant, t 24 must be equal
to or greater than 2.064 (2 degrees of freedom). There was
no significant difference between the two groups.

A reversal of gain occured in both groups between
posttest 1 and posttest 2 over 4 months time. However,
there was no significant difference between the experimental

and control group. The hypothesis was accepted. See Table 7.

Summary

Both the experimental and control groups demonstrated
cognitive gain from the pretest to posttest 1. Both groups
demonstrated a reversal of gain over 4 months time between
posttest 1 and posttest 2. The videotape group mean scores
were lower than those of the teacher presented group on the
pretest and posttest 2, but higher on posttest 1. There
was no significant difference between the two groups for
the t test results on the pretest, posttest 1 or posttest

2. Thus, all 3 hypotheses were accepted.



CHAPTER V
SUMMARY, CONCLUSIONS, DISCUSSION, AND RECOMMENDATIONS
Summary

This study was done to compare the learning acquisition
of a videotaped versus teacher presented lecture-demonstration
teaching module of a preselected topic. Twenty-six senior
physical therapy students at Texas Woman's University School
of Physical Therapy at the Dallas Presbyterian Campus
participated in the study. The participants took a pretest,
viewed an investigator-made videotape of a teaching module
(Evaluation and Treatment of Thoracic Outlet Syndrome) or
heard the same lecture-demonstration presented by the
investigator, and then took a posttest. A second posttest
was taken by the participants 4 months later, after clinical
affiliations. The study looked at whether gain occured
after the lecture-demonstration, and whether this was retained
over 4 months duration. It also looked at whether there
wWas a significant difference in gain from a videotape versus
teacher presented delivery. Three divisions of the null
hypothesis were accepted.

Hypothesis 1. There is no statistically significant

difference between the mean scores of the pretest and

61
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Hypothesis 1. There is no statistically significant
difference between the mean scores of the pretest and
posttest 1 following videotaped instruction and teacher
presented classroom instruction of a preselected physical
therapy topic (The Evaluation and Treatment of Thoracic
Outlet Syndrome). Gain occured in each group, but there
was not a significant difference in gain between the
experimental and control groups.

Hypothesis 2. There is no statistically significant
difference between the mean scores of the pretest and
posttest 2 following videotaped instruction and teacher
presented classroom instruction of a preselected physical
therapy topic (The Evaluation and Treatment of Thoracic
Outlet Syndrome). Posttest 2 scores were close to those of
the pretest, and there was not a significant difference
between the experimental and control groups.

Hypothesis 3. There is no statistically significant
difference between the mean scores of posttest 1 and posttest
2 following videotaped instruction and teacher presented
classroom instruction of a preselected physical therapy
topic (The Evaluation and Treatment of Thoracic Outlet
Syndrome). Gain decreased over 4 months time, but there
Was not a significant difference between the experimental

and control groups.



63
Conclusions

For this study comparing the learning acquisition of
two teaching methods using the topic of Evaluation and
Treatment of Thoracic Outlet Syndrome, several conclusions
can be made.

1. By definition for this study, learning acquisition
occured with both teaching methods. Both the videotaped
and teacher presented strategies resulted in mean score
gain from the pretest to posttest 1l.

2. There was an increase in learning acquisition for
both the videotape and teacher presented teaching strategies
over time. The mean gain scores from pretest to posttest 2
were nearly identical for the videotape and teacher presented
groups.,

3. There was a loss of learning over a 4 month period
for both the videotape and teacher presented teaching
strategies over time. There was a decrease in mean gain
scores between posttest 1 and posttest 2 for both the

videotape and teacher presented groups.

Discussion
There are several possible reasons for the outcome of
this investigation. These include statistical limitations,

the videotape, investigator-made tests, clinical affiliations
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and review of material. These are discussed in the next

few paragraphs.

Statistical Limitations

There were 14 participants in the experimental group,
and 12 in the control group. These are a minimal number on
which to run the statistical tests; ideally the experimental
and control group should have been larger.

Reliability of the teacher-made tests was not determined.
Thus, the consistency of test scores over both a time
interval and alternate forms of the test is unknown. This
may have been a factor in the outcome of the pretest to

postttest 2 and posttest 1 to posttest 2 scores.

Videotape

The videotaped module was done under a limited budget
for this study. The investigator acted as a presentor and
director, and a volunteer served as cameraperson. There
were a few instances where the camera did not focus on the
speaker as effectively as it could have. This along with
the 1 hour length of the tape may have affected the viewers
retention of the material presented during this study.

This study showed that low budget videotape, if well
Planned and executed, can impart information to student

Physical therapists as effectively as teacher presented
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lecture-demonstration information. This might be a good
tool to use in the university setting where established
studios and personnel already exist, and often at discounted
rates. The cost of teacher presentation and delivery time
after time can be compared to the writing of a script and
one-time taping session after which the videotape can be
replayed many times for individual or group viewings.

This may be an important factor since students tend to
forget information over time, as was seen with this study.
This can be a critical issue in the clinic where direct
patient contact is involved. 1In an era where education is
stressing independence by the learner, videotapes might
promote this idea when used in conjunction with routine
lectures. This would also free the instructor to allow
more time to compare more new material or offer one-on-one
tutoring or consultation with students. It is certainly a
consideration in an era where most students grew up in

front of the television set.

Investigator-Made Tests

The pretest, posttest 1 and posttest 2 were made by
the investigator. These were critiqued by experts in the
field of physical therapy education for content validity.

However, the reliability of the tests was not determined
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before or after the study was done. This is certainly a

limitation to any generalization beyond this study.

Clinical Affiliations

Previous research by others has demonstrated that a
decrease in learning occurs over time. For this study, it
is known that not all of the 26 participants had identical
clinical affiliations. Some of them may have had more
opportunity to utilize the information presented in the
study than others during the 4 month time difference between
posttest 1 and posttest 2. This would contribute to a

change in the range of scores.

Review of Material

If the students forget most information within 4
months, it would seem likely that they would utilize
refresher videotapes on some of the more detailed clinical
or didactic information during the 2 years of study. This
could be quite helpful in light of the comprehensive
examinations most physical therapy students must take prior
to graduation, and as a refresher prior to taking the
licensure examination. This idea might also be expanded to

Clinicians who may not have utilized a particular evaluation

Or treatment technigue in several months or years. It

would certainly be safer for the patient involved L ens
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therapist could review the procedure before delivery of the
service. Since the material had already been learned

previously, a quick review might be all that is needed.

Recommendations

Several further studies might be done to determine
teaching acquisition of videotape teaching modules to
physical therapy students. These including the following:

1. The study could be replicated using a larger

sample.

2. The study could be replicated using a professionally

produced videotape.

3. The study could be replicated using a different

length of videotape.

4. The study could be replicated using a different lapse

time between tests.

5. The study could be replicated with modification of

the testing instruments.

6. The study could be replicated in the clinical

setting.

7. Study any change in learning if the videotape from

this study was placed in the school library or an

affiliated clinic for students to review inde-

pendently.
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