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ABSTRACT

Assessing the Per ceived I mpact of Computer-Assisted Instruction on Physical Therapy
Education

MialL. Erickson

Computer Assisted Instruction (CAl) is becoming more common in alied health
education. Research on CAl has provided mixed results. The purpose of this study wasto
compare uses of CAl in entry-level physical therapist (PT) and physical therapist assistant (PTA)
programs. Secondary purposes included determining faculty attitudes toward CAl, determining
how faculty select and evaluate CAl, and describing faculty perceptions of CAl and the
computer-based licensing exam. Results indicate no significant differences in the amount of CAI
in PT and PTA programs. Positive aspects reported include improved knowledge of technology
and improved independence with information gathering. Negative aspects reported include cost
and lack of time for integration. Respondents indicate that CAl can develop higher-level thinking
skills when designed and integrated appropriately, however respondents agree that psychomotor
skills should not be taught via CAl. Respondents were unsure whether high or low aptitude
students benefit more from CAl, and they were unsure whether one type of learning style
(auditory, visual, or kinesthetic) benefits more. Results indicate that programs do not have formal
selection criteria, and evaluation procedures reported included student outcomes and course
evaluations. Finaly, 64% of PT and 56% of PTA respondents indicated CAl adequately prepares
students for the licensing exam, and 34% of PT and 40% of PTA respondents indicated the
computer-based licensing exam influenced their decision to integrate CAl. Six concepts
describing participant’s perceptions of CAl in physical therapy education emerged from
gualitative data. They were: 1) CAI develops computer skills, 2) CAl isan instructional tool, 3)
CAl improves communication, 4) CAl can provide factual learning, but the instructor must use
the CAIl so that higher-level skills are attained, 5) Instructors must consider the context before
integrating CAl, and 6) CAl has limitations.
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CHAPTER ONE: INTRODUCTION

Physical therapy is a profession that deals with human movement, restoration of function,
and promotion of the highest level of health and wellness possible. Physical therapy education is
based on a basi ¢ science background and includes both clinical sciences and physical therapy
procedures. It also includes devel opment of affective behaviors like professionalism, ethical
behavior, and therapeutic communication. Educating individuals to practice physical therapy
must include al three domains of learning. Cognitive skills are necessary to learn the substantial
amount of material, including factual information and problem solving skills. Psychomotor skills
are also important because individuals must be able to perform procedures like gait training,
therapeutic exercise, manual therapy, and tests and measurements. Affective domain skills are
needed because of relationships devel oped with patients who are often suffering from disease.

There have been awide variety of educational methods and materials used in physical
therapy education to increase knowledge, skills, and attitudes needed for the profession. These
include problem-based learning, cooperative learning, case examples, videos, and more recently,
computer-assisted instruction (CAI). CAl can be defined as using the computer to disseminate
course information. CAl can range from computer-enhanced courses, that is, enhancement of a
traditional course through instructional software or web pages, to distance learning, where al
course information is provided through a medium such as televisions or the Internet. In higher
education, there has been arecent trend to integrate more computers and online courses into
existing programs. Y et educators are not convinced this means of instruction is superior to
traditional methods. Also, there is some argument regarding the need for devel opment of
psychomotor and affective skillsin physical therapy professionals. This argument surrounds an

ideathat CAI cannot provide these types of |earning experiences.



There are two individuals eligible to carry out physical therapy procedures. They are the
physical therapist (PT) and the physical therapist assistant (PTA). The PT is either prepared
through entry-level master’s or doctoral training. Required courses for acceptance into a physical
therapy program can take two to five years to complete, depending on the particular program.
Some PT programs may even require the applicant to have a Baccalaureate degree. Prerequisites
include intense, basic science coursesin biology, chemistry, physics, math, statistics, anatomy,
and physiology. Admission to PT school is competitive and requires high science and overall
grade point averages. Once admitted, the physical therapy student completes two and one-haf to
three years of intense classroom and clinical work. Thistime is spent learning patient evaluation
skills, therapeutic procedures, testing and measurement procedures, and affective behaviors. But,
most importantly, the PT student learns to design a treatment plan based on patient impairments
and functional limitations. The PT isresponsible for all patient care decisions and for carrying
out all patient evaluations.

The other individual, the PTA, isatechnically trained individual, educated at the
associate’ sdegree level. The PTA carries out the physical therapy plan of care under the
direction and supervision of the PT. The PTA may assist the PT in patient treatment and data
collection, but does not make any interpretations regarding patient care. Also, any PTA decision
to progress or change a patient’ s treatment must be stated within the plan of care. In addition, the
PTA must realize when delivering a particular treatment is outside their scope and training, and
they must also know when a patient should be seen by the PT for re-evaluation, or discharge.

PTA education is much different than PT education. PTA education can be completed in
two years. The science consists of introductory biology courses, anatomy, physiology, pathology,

and kinesiology. PTAs recelve training focusing on carrying out physical therapy procedures



such as therapeutic exercise, data collection, electrotherapy, and functional training. PTA
education also includes development of affective behaviors like professionalism, ethics, and
communication skills.

In summary, physical therapy education requires a blending of the three learning
domains. Education to practice within the field must include knowledge, application, and
affective behaviors. The difference between PT and PTA education isthat PT students focus on
“why” aparticular treatment is performed, whereas PTA students focus “how” atreatment is
performed. We need to determine a mechanism for educating PTs and PTAs that will be
effective, consistent with the degree, and support the skills needed for competence in the

profession.

Problem Statement

For the last five decades, physical therapy educators have attempted to devel op methods
for providing students with necessary knowledge and skills for the profession. Traditional
instruction (TI) includes lecture, discussion, cooperative groups, and case studies. More recently,
many allied health education programs have integrated CAl into existing curricula. Y et thereis
little evidence supporting this new means of delivery. In fact, Croft (1993) suggested that we
consider the computer’ s value in providing an educational experience. He also suggests that we
ask whether the computer is a more effective tool than less-costly instructional materials. Croft
goes on to say unless the computer increases effectiveness and enhances meaning better than
less-expensive tools, then it is “pointless to spend the money on it” (p. 302). With software
availability increasing, we must pause to think about whether we really have a purpose for

providing this type of learning experience, or if it isno more than another passing trend.



Authorsin both education and allied health fields have attempted to evaluate the efficacy
of CAl through comparing student achievement, retention, and attitudes. Results indicate that
CAl isat least as effective as TI. However, it isimportant to point out a potential ceiling effect.
Allied hedlth students must be high achieversin order to gain acceptance and be successful in
thelr respective program. A study that finds no difference between CAl and Tl should point out
these students might do well no matter what type of instruction is used; thus indicating a strong
selection bias in subjects who participated in many of the studies.

Additionally, there are some associate’ s degree level programs, such as PTA programs,
that do not have the rigorous admission requirements, curriculum, or basic science foundation as
these professional master’s or doctorate degree level programs. Thereis no research that
examines the effects of CAl in these associate degree level programs. In addition, thereis no
research that compares types and uses of CAl in PT education with that of PTA education.

The use of instructional technology in physical therapy education was reported in the
literature as early asthe 1970s. Earlier reports show that educators based the decision to integrate
technology on increased medical information, increasing class sizes, and higher student teacher
ratios (Bishop, 1970; Williams, Chalmers, & Salter, 1982; Christie, 1990). Today, the decisions
to integrate computers also include better technology, increasing access, and pressing
institutional demands. Additional decisions to utilize computers today have evolved from
society’ s demands for graduates to be computer literate, proficient in accessing information, and
skilled in computer-based communication. While decisions to integrate computers are different
today than three decades ago, problems remain the same. These include faculty training, time,

cost, and rapid obsolescence of hardware and software. It would be interesting to determine how



individuals are overcoming the negative aspects associated with CAl so that students attain the
educational benefits from thistype of instruction.

In addition, some authors have pointed out that students’ learning styles have a
significant impact on their performance when using CAl. Research has shown that students
perform better when the learning style is matched with the type of delivery. However, most
research regarding learning style has focused on Kolb’s Learning Style Inventory, field
dependence, and inductive-deductive approaches. Many educators have used yet a different
approach to describe students' learning styles. Thisincludes whether they prefer auditory, visual,
or kinesthetic situations. Again, thereis no evidence to support which type(s) of these learners
would prefer CAl or have better educational outcomes with thistype of instruction.

There are still other issues that remain unexplained specifically in terms of CAl used in
physical therapy education. As pointed out earlier, physical therapy education requires a blend of
the three learning domains: cognitive, psychomotor, and affective. Also, the educational process
must develop problem-solving skills and make connections between basic and clinical sciences.
Thereislittle evidence that supports superiority of CAl in developing these higher-level thinking
skills.

There is an abundance of literature that describes models to effectively design
instructional software, and educational research has outlined benefits to having both alearning
theory and sound instructional design. Authors have used behaviorism, cognition, and
constructivism to bridge the gap between CAI and learning. Nevertheless, there islittle evidence
that supports faculty consideration of learning theory or instructional design when selecting,

designing, or evaluating CAl.



Finally, the recent trend in physical therapy education is for state licensing agencies to
use computer-based licensing exams for both PTs and PTAS. Y et, there is no report in the
literature of how CAI during the academic program influences students’ scores on these
computerized exams, nor isthere evidence that a relationship even exists. It isinteresting to point
out that research evaluating computerized licensing exams and their influence on faculty

decisions to integrate CAl does not exist.

Resear ch Questions

After identifying gaps in the literature, several research questions emerge:
1. What are the similarities and differencesin types and uses of CAl between physical
therapist and physical therapist assistant education programs?
2. What are faculty’ s perceptions regarding:
a. the positive and negative aspects of CAI?
b. thetype of learning provided with CAI?
c. therelationship between the benefits of CAl and learner attributes such as
aptitude and learning style?
d. theoverall impact of computers on PT education?
3. How arefaculty selecting and evaluating CAI?

4. Do computer-based licensing exams influence faculty decisions to integrate CAI?

Definitions of Terms

Computer-assisted instruction (CAl)-the utilization of a computer to disseminate course
information.

Computer-based instruction-instruction that occurs entirely by way of a computer




Instructional Software-Software that includes didactic or laboratory content, used to disseminate
information, provide review, or provide interactive patient sSimulation experiences

Patient Simulation-An opportunity for students to work with “fake” patients so that they are able
to apply didactic material without harming or inconveniencing real patients

Web-based Instruction-Instruction that occurs entirely over the World Wide Web, without
traditional classroom meetings. Web-based instruction is one example of computer-based
instruction

Web-enhanced Instruction-Traditional classroom instruction that is supplemented by portions of
course content and/or information that is posted to the World Wide Web. This can include things
like the course syllabus, handouts, class notes, and/or exams.

Physical Therapist-An individual who provides servicesto individuals with impairments,
functional limitations, and disabilities resulting from disease through use of exercise, mobility
and functional training, modalities, and manual therapy techniques

Physical Therapist Assistant-A technically trained individual who provides physical therapy
services under direction and supervision of alicensed physical therapist

Limitations

Although this study has important implications for CAl use in physical therapy
education, limitations exist. First, results indicate similarities and differences between PT and
PTA programs regarding the amount and types of CAl being used. However, it does not provide
proof that one group would benefit more than the other.

Also, this study was designed to capture participant’s perceptions of types of students
benefiting from CAI (aptitude and learning style). Results do not indicate whether high or low
aptitude students benefit more, nor do they determine what type of learning style benefits more.
The present study only describes the current perception of CAl in these terms.

Results also indicate physical therapy educators' perceptions of CAl and development of
psychomotor and problem solving skills. It does not provide evidence that CAl isor is not

effective in teaching these skills. Participant’s uses of CAl for teaching psychomotor and



problem solving skills are described through presentation of specific case examples. These case
examples describe how PT and PTA educators rel ate psychomotor and problem solving skillsto
CAl.

Another limitation is that programs not using CAl may have decided not to respond to the
survey. Thiswould impact the average number of CAl being used in PT and PTA programs.
Although this could have happened, | did receive surveys from respondents indicating they did
not use any CAl, but still provided information regarding their perceptions. Also, some of these

included information regarding their decisions as to why or why not to integrate CAl.



CHAPTER TWO: REVIEW OF LITERATURE

The literature review provides an overview of CAl, including a brief historical
perspective, primarily in medical and allied health education. It outlines the positive and negative
aspects of CAl and how institutions have overcome obstacles for CAl integration. Also, this
chapter provides areview of literature describing effects of CAl on achievement, retention, and
student attitudes. The documented rel ationships between student aptitude and learning styles
with CAl are also discussed and implications are made that CAl may affect different studentsin
different ways. The literature review summarizes learning and instructional design theories that
have been suggested for designing CAl. Also, methods of CAl evaluation are proposed, with
specific examplesincluded. Finally, advantages of computer-based testing are outlined, and a
summary of research regarding the relationship of computer anxiety and test performanceis

discussed.

Overview of Computer-Assisted Instruction

CAI is becoming more popular in medical and allied health education. Due to the rapid
increase in medical knowledge, research, and technology over the last 20 years, educators have
been forced to change their teaching approaches. The computer’s ability to manipulate and store
large amounts of data stimulated an interest in its use for educational activities (Coggan, Hoppe,
& Hadac, 1984). With more disciplines integrating computers into clinical practice, Croft (1993)
suggested that schools have a responsibility to teach students about their use, and in turn this
might improve computer use in the disciplines and society.

Benefits of CAl in medical and health education have been widely reported. For example,

Henry (1990) indicated that computers could manage information and deal with the problem of
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information growth. He also indicated that computers afford students ways to access information
and decrease the amount of rote memorization associated with medicine and allied health
professions. Additional benefits outlined by Henry include connectivity between basic and
clinical sciences by the use of nodes and links, interactivity between students and the material,
and promotion of lifelong learning. Chodorow (1996) reported that CAl increases
communication between faculty and students, increases efficiency of learning, increases
effectiveness of class time, and provides review sessions. Henry and Chodorow agree that
computers also provide students with individualized learning experiences.

Regardless of the positive aspects of CAl that have been reported in the literature, authors
have reported many negative aspects as well (Christie, 1990; Chodorow, 1996; Coggan, Hoppe
& Hadac, 1984; Friedman, 1996; Hoffer, 1986; Piemme, 1988; Rizzolo, 1990; Weiss, 1990).
These problems can be categorized into cost, production, and integration.

First, the cost of new hardware, software, faculty continuing education, technical support,
and computer facilities hinder institutions, programs, and faculty from integrating instructional
technology. One author reported that in 1990, development of a single interactive videodisc used
to teach orthopedic content to physical therapy students cost over $13,000 and required
approximately 500 hours to complete. The same author indicated that every one-hour of
instruction required 100-150 hours of programming (Christie, 1990). In addition, the rapid
obsolescence of computers can be burdensome to many programs and institutions due to costs
for purchasing and updating hardware and software programs (Chin & Horton, 1993; Chodorow,
1996; Friedman, 1996; Hoffer, 1986; Rizzolo, 1990; Weiss, 1990). Christie reported that since
most software is sold in aread-only format, modification is limited. This further complicates the

rapid obsolescence problem, since thereisrapidly changing information in the medical field.
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Second, production and development of quality CAl materials are limited (Chin &
Horton, 1993; Coggan, Hoppe & Hadac, 1984; Friedman, 1996; Piemme, 1988; Rizzolo, 1990;
Weiss, 1990). For example, few faculty members have software design expertise, and thereis
little technical support for software and hardware applications. Lack of technical support; teacher
anxiety; and lack of in-service training, facilities, and equipment provide additional reasons for
why production of quality itemsislimited (Chin & Horton). Thereis aso some debate over
whether development of CAl materials should be equal to that of research and publicationsin
terms of promotion and tenure (Coggan, Hoppe & Hadac, 1984; Piemme, 1988; Rizzolo, 1990).
Furthermore, some CAIl materials lack a sound instructional design, clear goals, and objectives.
Therefore, students spend more time on program manipulation and less time on content (Coggan,
Hoppe & Hadac, 1984; Friedman, 1996; Piemme, 1988; Rizzolo, 1990). Finally, there are no
gold standards for faculty to evaluate existing CAl materials (Friedman), and thereis still little
evidence that supports CAl being superior to traditional teaching methods (Coggan, Hoppe &
Hadac, 1984; Friedman, 1996; Garg, 1998; Rizzolo, 1990).

Probably the most important issue raised in the literature regarding CAl is curricular
integration. One should ask whether the computer is enhancing and supplementing the existing
curriculum, or if it ismerely another requirement for both students and faculty. Some authors
agree that when technology is not fully integrated into the curriculum, many students will either
skip itsimportant aspects, or not use the computer at all (Chodorow, 1996; Friedman, 1996). In
addition, when technology is not fully integrated for skill acquisition and content delivery,
faculty too will not see the importance of computer integration into the curriculum.

Authors have attempted to provide strategies for solving problems associated with CAL.

(Friedman, 1996; Hoffer, 1986; Rizzolo, 1990; Weiss, 1990). These strategies include sharing
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costs with multiple institutions (Hoffer, Rizzolo), exploring alternative financial resources,
providing faculty with continuing education, and providing technical support (Weiss). Theidea
has also been raised that faculty be provided with incentive for software or web page design
egual to that of research and publication (Hoffer, Rizzolo). Another strategy includes educating
faculty regarding production, learning theories, instructional design, and integration of computer
applications into existing curricula (Friedman, Rizzolo). Finally, authors believe that faculty
should focus educational efforts on objective research to substantiate the efficacy of CAl

(Friedman, Hoffer, Rizzolo).

Educational Effects of CAI

Achievement, Retention, and Attitudes

Researchers have attempted to determine the efficacy of CAl in terms of student
achievement, retention, and attitudes. Two meta-analyses indicated moderate effect sizes (.45
and .48) when comparing CAI with traditional instruction (T1), where T1 was defined as
classroom lectures, discussions, demonstrations, and laboratories (Cohen & Dacanay, 1994,
Liao, 1998). Both of these authors used effect sizes described by Glass et a (1986).

Cohen and Dacanay (1994) examined research in the field of nursing and reported an
overall moderate effect size (.45) for achievement, measured by end-of-unit examinations. This
effect size (.45) indicates a moderate between group difference between CAl and Tl for
achievement. Cohen and Dacanay indicated that 52% of this effect size could be determined by
(a) whether the course was required and (b) the type of CAl used. For example, there was a
larger effect size among classes that were e ectives than those that were required. They also

reported larger effect sizes for interactive videos when compared to tutorials, computer managed
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instruction, and simulations. These authors reported no differences between CAl and Tl when
retention or student attitudes were used as dependent variables.

Liao (1998) compared studiesin all areas of education and at avariety of age levels. He
also reported a moderate effect size (.48) for student achievement. However, Liao indicated
simulators were superior when compared to both interactive video and instructional multimedia
with no difference between the two latter forms of instruction. Liao also reported that studies
with less than 80 subjects had a much larger effect size (.78) when compared to studies with
greater than 80 subjects (effect size = .06). Resultsindicate that CAl might only effect
achievement in small to medium sized groups. Liao (1998) did not report on retention or student
attitudes for CAl.

Additional research comparing CAl and Tl on student achievement, retention, and
attitudes has produced mixed results (Table 2.1). Many authors have reported no significant
differences in these outcome variables when comparing CAl with Tl (Clark & Raffin, 1992; Day
& Payne, 1984; Halloran, 1995; Kinney, Keskula, & Perry, 1997; Mulligan & Wood, 1993;
Rasheed & Cohen, 1990; Schmidt, Arndt, Gaston, & Miller, 1991). Rasheed and Cohen
compared the number of modules passed among dental hygiene students who used paper-based
study guides and those who used computer-based study guides. Data collection occurred over
one semester in two consecutive years, and the authors indicated no pre-existing differences
between the two groups. Results showed no significant difference in the number of unit tests

passed between the two groups.



14

Table 2.1 Authors Examining the Effects of CAl and TI on Achievement, Retention, and

Attitudes
Achievement Retention Attitudes

CAl= | CAI> | CAI< | CAI= | CAI> | CAI< | CAI= | CAI> | CAI<

Tl Tl Tl Tl Tl Tl Tl Tl Tl
Day X N/A X
(1984)
Rasheed X N/A X
(1990)
Schmidt X N/A
(1991)
Clark X N/A X
(1992)
Mulligan | X N/A X2 XP°
(1993)
Cohen X X
(1994)
Napholz X X X
(1994)
Halloran X N/A N/A
(1995)
Kinney X N/A N/A
(1997)
Liao N/A N/A
(1998)
Faux X N/A X
(2000)

@ whether or not the information was new or useful, whether CAl helped make decisions with

actual patients, convenience, or recommendations to peers

b interest, effectiveness, enjoyment, and desire for additional learning experiences




15

Schmidt, Arndt, Gaston, and Miller (1991) compared two groups of students who were
enrolled in an Introduction to Nursing Research course. One group took the course through CAl,
and the other group received Tl. Resultsindicated no differencein fina grade between the two
groups when attitude toward computers, satisfaction with course, age, grade point average, and
pre-test score were used as covariates. These authors did not report relationships between
covariates and the dependent variable (final grade in course), but a backward regression
indicated age to remain longest, although it was not significant at the .05 level. They concluded
thelir results affirm the effectiveness of CAl; however, it isinteresting to note that when
comparing final grade means of the CAIl and TI group, the mean of the CAIl group was 88.9%
and the mean for the T1 group was 90.3%. Although this difference was not significant, a more
appropriate conclusion would have been that the two methods are equally effective.

Kinney, Keskula, and Perry (1997) compared pre and post-test scores on a multiple-
choice exam in physical therapy students after aunit on “Carpal Tunnel Syndrome.” Five
students werein a CAl group, using Physical Therapy Patient Simulator software. The instructor
gave the other five students the same case information verbally. Members of the latter group
used role-play and lecture/discussion in addition to the verbal presentation. Results indicated that
both groups significantly improved from the pre-test to post-test; however, there were no
significant differencesin test scores between the group that received CAl and the group that
received Tl. The interaction between the pre-post test changes and the instructional method were
not significant. These authors concluded that the non-significant difference might have been due
to low power (.20) because of the small sample size.

Some authors have examined student attitude toward CAl in addition to studying

achievement variables (Clark & Raffin, 1992; Day & Payne, 1984; Halloran, 1995; Mulligan &
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Wood, 1993). Early research suggests that students did not have favorable attitudes toward CAl.
In 1984, Day and Payne reported that when CAl was used for one semester in a nursing health
assessment course, there were no differences in test scores between groups receiving CAl and
those receiving T1. Also, these authors reported that students showed a less favorabl e attitude
toward CAl than TI, as reported on a Semantic Differential Scale. Day and Payne reported that
students felt that the CAl was more useless, inappropriate, frustrating, slow, disturbing,
exhausting, inconvenient, discouraging, and ineffective. Further, the mgority of students wanted
less or no CAl offered in this course. Negative attitudes toward computers may have been
present because this study was conducted in the early 1980s. At that time, computers were not as
widely accepted by students as they are today. In addition, the software may have been slow,
unsophisticated, and non-appealing to the students, whereas today, thisis not likely to be the
case.

More recent studies have shown positive feelings toward computers (Table 2.1) (Clark &
Raffin, 1992; Halloran, 1995; Mulligan & Wood, 1993). Clark and Raffin compared scores on a
post-test between two groups of Respiratory Physiology students after one unit on Arteria Blood
Gases. One group received Tl (lectures and note-taking), and the other group received instruction
through a CAIl module. Their results indicated no significant difference in test scores between the
two groups. However, the results did indicate that students in the CAIl group rated their method
of instruction higher in terms of organization, information, and enjoyment. These authors did not
indicate how students were assigned to groups, and they did not report pre-test group differences.

Mulligan and Wood (1993) compared scores of arole-play situation between dental
students on a unit in Geriatric Dentistry, obtaining similar results to those of Clark and Raffin

(1992). Mulligan and Wood matched participants by grade point average and then randomly
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assigned them to either the control group, which read articles on Geriatric Dentistry or the
experimental group, which received CAl on the same topic. Results indicated significant
achievement in areas of treatment points, critical errors, and treatment procedures used for both
the experimental and the control groups when comparing pre-test and post-test scores. Results of
aMultivariate Analysis of Variance (MANOVA) indicated no significant main effect for type of
educational unit or interactions between pre-post test and type of educational unit. Mulligan and
Wood asked the students to rate their experience with the assigned instructional method on nine
positively worded Likert items. Students rated the CAl module significantly higher in terms of
interest, effectiveness, overall enjoyment, and desire for additional learning experiences of a
similar nature. There were no differences between the two methods in terms of convenience,
recommendation to peers, anount of new or useful information provided, and improvement in
patient care decision-making. A student rating CAl and Tl equal in terms of decision-making has
important implications for allied health education because most of the didactic content will be
used for making patient care decisions. Results reported by Clark and Raffin (1992) and
Mulligan and Wood concur that although there is no difference in achievement between the two
methods of instruction, students show a more positive attitude toward the computer-assisted
method.

Results of a study by Halloran (1995) also agree with results reported by Clark and
Raffin (1992) and Mulligan and Wood (1993). Halloran compared exam scores between two
groups of nursing students. She indicated there were no pre-existing differences in grade point
average between the two groups. One group received CAl and questions that required keypads to
answer, and the other group received Tl including lecture, discussion, overheads, and oral

guestioning. Results of this study showed no significant differences in exam scores between the
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CAI group and the T1 group. Halloran pointed out that scores of the CAl group did consistently
increase between test one and test three. She concluded that initial scores by the CAl group
might have been aresult of “vampire video,” which occurs when the method of presentation is
so exciting that the content is overshadowed. Regardless of the non-significant differences
between exam scores for the two methods, Halloran indicated that students felt CAl made class
more interesting and organized, allowing them to focus on areas of weakness.

More recent evidence suggests that regardless of non-significant differences between the
two methods of instruction on achievement variables, students show more favorable attitudes
toward the computerized methods. Respiratory Physiology students found CAI more organized,
informative, and enjoyable. Dental students found CAI more enjoyable and more interesting than
Tl, and they desired similar learning experiences. Nursing students found CAl more organized
and interesting, and they reported CAl allowed them to focus on areas of weakness.
Nevertheless, there were no differences between CAl and T1 for the dental studentsin terms of
convenience, recommendation to peers, whether or not the information was new or useful, or
whether the CAl helped make decisions with actual patients.

Although many articles have reported non-significant differences in achievement
between CAl and Tl, Napholz and McCanse (1994) found greater improvement in test scoresin
nursing students who used Interactive Video Discs (1VD) compared to those who received TI.
The authors tested 65 students before and after four weeks of instruction with an IVD on
Therapeutic Communication. Chi-sgquare analysisindicated the IV D group had greater
improvements in their pre-post test scores than the T1 group. However, when comparing the
group’ s retention, they found that no differences in post-test to re-test scores or pre-test to re-test

scoresfor CAl and T1 groups. These results indicate that although the CAIl group did better
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initially, after a period of time, the two groups were equal. These authors felt this was important
because the CAI group learned faster than the T1 group.

In summary, most authors have reported no difference in achievement when comparing
CAl and TI. In addition, these results suggest that students view computer-assisted methods
more favorable than traditional methods. Nevertheless, a more recent study by Faux and Hughes
(2000) indicates CAl was less effective than TI on achievement, and students showed less
favorable attitudes toward CAl.

Faux and Hughes (2000) compared pre-post test scores of three groups of students after a
Social Work History lesson. The Tl group received lecture followed by discussion, and the
Internet group read the material on the course' s website and completed a worksheet. The
combination (Internet and T1) group read the material on the course' s website then participated
in adiscussion. All groups showed improvement on the post-test, but the group receiving Tl
scored higher than the other groups. Results from the qualitative portion indicated emerging
themes regarding the Internet such as: lack of interaction, feedback, or auditory stimulation
encouraging loss of attention. These authors concluded that using the Internet for instruction
should be active, include auditory stimuli, and involve participatory interaction with the
instructor.

Results of research by Faux and Hughes (2000) raise several issues. First, placing
information on the Internet to be read is no more than asking the students to read a textbook or
journal article. Second, with the possibilities for interaction using computers and the Internet,
there should be no reason why this activity could not be incorporated. In addition, consideration
should be given to the types of studentsin this study. Over half of the subjects were Social Work

majors, and these students may be more interested in human relations and interactions rather than
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computers. These findings have important implications for alied health educators in that we
must consider both interactivity and the importance of human relations when designing online
and computer-assisted instruction.

While a comparison of CAl and Tl has provided mixed results, one must consider
research designs and variable implementation. First, only two authors reported reliability or
validity of their test instrument. Kinney, Keskula, and Perry (1997) reported the test instrument
was constructed systematically to maximize validity and was reviewed by experts. However, no
reliability measurements were reported, which still allows one to question their instrumentation.
Napholz and McCanse (1994), the only authors reporting a significant difference in favor of
CAl, determined face and content validity through expert review. They also reported a Kuder-
Richardson reliability coefficient of .81.

Further, there may be problems with software design. Only two authors provided
evidence that software was expert reviewed for content (Kinney, Keskula, & Perry, 1997,
Mulligan & Wood, 1993), and only three authors described using learning theories in software
design (Day & Payne, 1984; Mulligan & Wood, 1993; Rasheed & Cohen, 1990). Day and Payne
reported their software was divided into instructional units with objectives, learning resources,
and test items. Rasheed and Cohen indicated that both computer and paper-based study guides
were based on Kéller’' s Personalized System of Instruction (PSI). Using PSI, students are self-
taught through a self-paced, mastery oriented, proctored approach, and they use study guidesto
learn the material and only hear lectures occasionally. Mulligan and Wood reported their
software was based upon the problem-oriented approach to learning described by Weed (1990),

which outlines patient problems, needs, goals, and family concerns.
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Using CAI asa Supplement to Tl

Authors have studied whether or not CAl is a more effective supplement to lecture than
other methods like cooperative learning, small group work, or individual study (Table 2.2)
(Boling & Robinson, 1999; Gilbert & Kolacz, 1993; Miller, 1998; Plack, 2000). In a study by
Gilbert and Kolacz, 123 nursing students received a 30-minute lecture presentation on clinical
calculations and then received 50 minutes of supplemental instruction. Supplemental instruction
was provided through either a computer-based tutorial or small group interaction. The computer-
based tutorial and small group review were based on Gagne's events of instruction (Gagne,
1988). Students were randomly divided into two groups based on the last four digits of their
socia security number. Test questions were developed by a group of content experts, thus
establishing content validity, and these authors reported areliability coefficient of .74 for the test

instrument.

Table 2.2 Author s Examining the Effects of CAl when used as a Supplement to Tl

Achievement Attitudes

CAI=TI CAI>TI CAI<TI CAI=TI CAI>TI CAI<TI
Gilbert X N/A
(1993)
Miller X X
(1998)
Boling X X
(1999)
Plack X N/A
(2000)

Gilbert and Kolacz (1993) reported arelationship of .51 between scores on the post-test and
grade point average (GPA), and therefore GPA was used as a covariate. Results of the analysis of

covariance (ANCOVA) indicated no significant difference between the two types of
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supplemental instruction (CAIl and small group review) when test score was used as the
dependent variable. Gilbert and Kolacz conclude that random assignment to the supplemental
instruction group might have affected the results because some students who may have selected
the CAI tutorial could not do so.

There are two problems with this study. The authors indicate the CAl group was able to
review in the two weeks following the supplemental instruction before the test. Y et the authors
did not indicate if students who participated in the small group were ableto review. Also, there
was not a control group. Thisleaves one to question whether the 30-minute lecture presentation
alone was enough to achieve the desired |earning outcome.

Miller (1998) compared the effectiveness of Programmed Learning Sequences (PLS)
using book and computer formats on student achievement and attitudes in a sonography class.
Miller described PLS as a strategy that introduces content in frames, or discrete steps that can be
learned without direct supervision of the instructor. After the Tl, the students received
supplemental material through book PLS, and then were given an achievement test. Students
then participated in Tl again but thistime, it was supplemented with computer-based PLS.
Results of this study indicated that students performed better after both types of PLS than after
the T1 alone (Effect size = 1.42). However, scores were higher after the book PLS than they were
after the computer PLS (Effect size = 1.11). Students' attitudes were more favorable toward both
PLS methods than they were toward the T1. But, students favored the book PLS over the
computer PLS (Miller).

In astudy by Boling and Robinson (1999), 115 physical education and athletic training
students received a distance lecture in an interactive classroom on Heart Disease Risk Factors.

Students were then randomly assigned to a group for supplemental instruction. Supplemental
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instruction groups were: an instructional multimedia (IMM) tutorial, a cooperative learning
group, or an individual study group. These authors defined IMM as atype of CAl that uses
digitally integrated text, graphics, photographs, animation, audio, and motion video in a user-
friendly interface. Each group completed a pre-test and a post-test to examine achievement, and
they completed a pre-questionnaire and a post-questionnaire to examine attitudes toward the
specific method. Authors reported no initial between group differences as indicated by scores on
the pre-test. Results of a2 x 3 analysis of variance (ANOVA) indicated a significant main effect
for learning activity. Tukey’s post hoc test revealed the cooperative learning group scored better
on the post-test than both the IMM group and the individualized instruction group. Also, there
was asignificant main effect for satisfaction. Results indicated the IMM group was more
satisfied with the learning experience than were the other two groups. The interaction between
test scores and type of learning activity was not significant. These authors suggest that high
satisfaction with IMM may be due to learner control with navigation incorporated into the IMM
tutorial not incorporated into the other groups. However, these authors suggest that free software
navigation could have posed a problem with learner focus. These authors conclude that IMM
should guide students in meaningful ways, while allowing some degree of learner control with
navigation.

There are several design issues with this study that should be identified. First, the
reliability coefficient for the test instrument was reported to be .66, yet no validity for the
instrument was reported. Further, the authors reported someone with five years experiencein
developing educationa multimediaitems developed the IMM tutorial, and then content experts
reviewed it. Nevertheless, Boling and Richardson (1990) did not outline a specific learning

theory or instructional design for the IMM tutorial.
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Plack (2000) compared four classes of physical therapy students gradesin an Anatomy
Course over one semester for atwo-year period (Manhattan Campus 1996 and 1997 and Long
Island Campus 1996 and 1997). All groups received traditional lectures of anatomical material.
Students at the Long Island campus then performed traditional cadaver dissection, and students
at the Manhattan campus viewed slides, overhead projections, videotapes, computer software,
and cadaver prosections. Students were compared on the basis of practical exams, written exams,
and final grades. The author reported no difference in entry-level science and math GPA between
students at the two campuses. Statistical analysis revealed no significant differencesin the
dependent variables (practical exams, written exams, and final grades) between the two groups
with one exception. The author reported that in 1997, the Manhattan campus students scored
significantly higher on written examinations than students from the Long Island campus. The
author concluded that no significant differences exist between the two instructional methods. She
also stated, “the use of CAI and prosections was as effective as the traditional |ecture-dissection
method of instruction in human gross anatomy” (Plack, p. 41).

The author stated that CAl and prosections were as effective as the traditional lecture-
dissection method; however, she stated in the methods that slides, overheads, and videotapes
were also used in this group. In this study, there is an obvious bias toward the CAl and
prosections. Perhapsiit is actually a combination of all teaching methods including the slides,
overheads, and videotapes that make this method of instruction as effective as the traditional

| ecture-dissection method.

Sequencing CAl and Tl

While the above authors have attempted to determine the efficacy of CAl on

achievement, other authors have studied the effects of CAl implemented before and after Tl
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(Table 2.3) (Cohen, 1995; Froman, Hence, & Neafsey, 1993). Froman, Hence, and Neafsey
(1993) compared interactive videodisc (IVD) instruction and traditional lecture when the IVD

Table 2.3 Author s Examining the Sequencing Effects of CAl

Achievement Retention Attitudes
CAl= | CAI> | CAI< | cal= CAI> | CAI< | CAI= | CAI> | CAI<
TI TI TI Ti TI TI TI TI TI
Froman X2 X N/A
(1993)
Cohen xP N/A X
(1995)

4CA implemented after Tl in area of self-efficacy

PCAI implemented after Tl

was implemented before and after the lecture. Test scores were taken from a content test and a
perceived self-efficacy test. These authors defined self-efficacy as the ability to put knowledge
into practice. Validity and reliability were established for both test items. Participants were 638
nursing students, and the instruction was a single unit on Intravenous Therapy. Authors used a
pre-test, post-test, delayed post-test design. A pre-test was given, then one group received the
IVD instruction, and the other group received the lecture instruction, followed by post-test. The
groups were switched, and the group that received the IV D instruction then received the lecture
instruction and the group that received the lecture instruction received the VD instruction. After
the final type of instruction, a delayed post-test was given to the participants. No significant
differences were found between the two groups at the pre-test. A 2 x 2 ANOVA reveded a
significant main effect for time indicating improvement in scores for both groups from pre-test to
post-test for both content and self-efficacy. Main effects for type of instruction (IVD or lecture)

and interaction between time and type of instruction were not significant. The intervention
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sequence was not significant for either dependent variable. However, the interaction between the
time and sequence was significant for the self-efficacy variable. Their results indicated that
having lecture instruction before the IVD has the strongest influence on student perceptions of
self-efficacy (Froman, Hence, & Neafsey, 1993).

Results reported by Cohen (1995) support Froman, Hence, and Neafsey’ s (1993)
conclusion that T1 should take place before CAl. Cohen implemented a CAl module before and
after Tl for anatomy and kinesiology of the elbow. The author used a pre-test, post-test
experimental design. This author also allowed the students to rate their experiences with the CAl
module. Results indicated no significant difference in post-test scores between the two groups
when the CAl was implemented before the TI. However, when comparing the post-test scores of
the two groups when the CAI was implemented after the T1, the CAI group had a significantly
higher score than the control group. These results concur with the results of Froman, Hence, and
Neafsey (1993) that CAl has a better effect on achievement when presented after TI. However,
these authors did not indicate validity or reliability of the test items, nor did they discuss learning
theory or instructional design of the computer software.

In addition to achievement, Cohen (1995) examined the students’ attitudes in the
experimental and control groups. He reported that students in the experimental group reported
more favorabl e attitudes toward the activity than students in the control group. The experimental
group rated the activity significantly higher in terms of clarity, interest, usefulness, would use
again, visualization, lower waste of time, and less confusing. Responses from the open-ended
items given by the CAIl group included thingslike: visual, concise, self-paced, feedback, self-
test, review, and new learning method. Learning detractors given by the CAl group included

slow screen changes, narrow topic focus, difficulty using the mouse, redundant information, and
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hard on the eyes. Again, results of this study support earlier statements that students have
favorable attitudes toward CAl.

Results of studies comparing CAl with Tl on student achievement, retention, and
attitudes have been summarized in Tables 2.1-2.3. Mixed results may be due to experimental
design or statistical errors. Nevertheless, most authors agree that CAl is at least as effective as Tl
and that students show favorable attitudes toward CAIl. However, it isimportant to realize that
there may be a selection bias in many of these studies. For example, alied health students are
generaly high achievers, and there may be a celling effect. Their scores may be high aready, so
changesin instruction will not cause scores to show an additional increase. Also, these students
may be successful regardless of the type of instruction used. It is aso important to realize that
some content may be better suited for CAl and thus may fare better in terms of achievement.
Furthermore, some CAIl modules are low on the cognitive domain hierarchy and emphasize rote
memorization, or learning of factual information. Thisisimportant in allied health professional
education, because many aspects of the educational program require psychomotor domain skills

and higher-level cognitive skills.

Learner Attributesand CAl

As indicated above there may be evidence that supports CAl influencing different
students in different ways. For example, Kinney, Keskula, and Perry (1997) suggest that
students’ learning styles might influence the educational outcome when using CAl. Halloran
(1995) a'so suggested that CAl might appeal more to visual learners; whereas Tl appeals more to
auditory learners. In addition, Rasheed and Cohen (199) and Mulligan and Wood (1993) reported

that CAIl may differentially affect students with varying aptitudes. This section summarizes the
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literature pertaining to CAl, learning style, and aptitude. Also, comparisons across studies are

made. This offers important information for CAl design and student use.

Aptitude and CAI

Controversy exists regarding the relationship between student aptitude and effectiveness
of CAl (Rasheed & Cohen, 1990; Mulligan & Wood, 1993). Rasheed and Cohen reported that
low aptitude students did equally well on the number of modules passed using paper and CAl
study guides. Conversely, high aptitude students did significantly better when using the CAl
study guides. These authors gave two potential reasons for this result. First, they suggest that
paper-based study guides provide students with a hard copy of information to review at their
convenience, while the CAl version does not. Any student wanting to review using the CAl
version had to be motivated enough to go to the computer lab and repeat the exercise. These
authors indicate that only afew students might be motivated to do this. Second, they conclude
that CAI challenges the higher aptitude students and maintains their interest more than paper-
based study guides, and thisin turn leads to higher levels of achievement among higher aptitude
students.

Mulligan and Wood (1993) also examined aptitude as a possible indicator of success with
CAl. However their results do not agree with those reported by Rasheed and Cohen (1990).
Mulligan and Wood report that students who performed poorly on the pre-test did better on the
post-test when they were in the CAI group rather than in the control group. For example, in the
CAI group, five students received a negative score on the pre-test, but on the post-test, after the
CAl, all five of these students scored over 100 (mean change = 191 points). However, in the

control group, four students received negative points on the pre-test, but on the post-test only two
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out of the four scored over 100 (mean change = 134 points). The other two still scored negative
points. The authors did not attempt to explain why they thought this difference occurred.

When comparing the outcomes of these two studies, it isinteresting to look at the content
and testing methods used. Both studies used CAl to teach atype of clinical skill. However,
Rasheed and Cohen (1990) compared written test scores, and Mulligan and Wood (1993)
examined scores of actual skill performance. Rasheed and Cohen report that high aptitude
students might benefit more from CAl, because they performed better on a written exam.
Perhaps, it is not that higher aptitude students benefited more from the CAl, but rather they
performed better on the written test because lower aptitude students are not good test takers (and
hence they have been deemed low aptitude). Further, Mulligan and Wood indicate low aptitude
students benefited more from CAI after examining the actual skill, or psychomotor performance.
Maybe the lower aptitude students did better on the actual performance application, because it
was determined to be more meaningful to them than taking a written test. WWe may need to
consider CAI content, clinical application, and testing method when making a generalization

regarding student aptitude and benefit of CAl.

Learning Style and CAl

Little research has been donein alied health education regarding learning style and CAL.
But in other disciplines, learning style has been used to determine what students perform better
with this type of instruction (Brudenell & Carpenter, 1990; Carlson, 1991; Khine, 1996; Y oon,
2000; McClelland, 2001). In these studies, it isimportant to point out that authors have used
several different ways to describe students' learning styles. Brudenell and Carpenter and

McClelland used Kolb's Learning Style Inventory (Table 2.4), Carlson used inductive and
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deductive descriptions of students’ learning, and Khine and Y oon used field-dependence to
describe students’ learning styles.

Brudenell and Carpenter (1990) utilized a commercially available computer program for
anursing research course. The purpose of the study was to compare the relationship between
learning styles and attitudes toward CAl. Forty registered nurses who were enrolled in the course
completed the Attitude Toward CAI Semantic Differential Tool before and after the CAI. This
tool includes 14 bipolar adjective scales and three subscales including, comfort, creativity, and
function. Content validity and reliability have been established for this scale and reported in the
literature. Students also completed a Kolb's Learning Style Inventory (1984) to identify their
preferred learning style. Reliability and validity for this tool have also been documented.

At the post-test measurement, all participants had significantly less favorable attitudes
toward CAl. Accommodators, convergers, and divergers demonstrated significantly more
negative attitudes on the function subscale. Assimilators were more negative in overall attitude
and on the subscales of creativity and function. There were no differencesin learning style
related to previous computer experience. These authors conclude that the negative attitudes were
aresult of (a) the software not being challenging enough, (b) no feedback provided for incorrect
answers, and (c) no rationale for correct answers. Brudenell and Carpenter (1990) did not attempt
to explain why certain attitudes were more likely to come from students with various learning
styles. One would think that this has important implications for educational methods and

designing instructional software.
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Learning Style

Description

Converger

1

2.

Relies on abstract conceptualizations
Strengths are problem-solving, decision making, and practical
application; prefers technical problems

Does better with one correct answer

Diverger

Relies on concrete experiences

Strengths in imaginative ability and awareness of meaning and
values; views concrete situations from several perspectives; does
well in brain storming situations

Prefers to observe rather than take action

Person-oriented

Accommodator

Relies on concrete experiences
Strengths are carrying out plans and getting involved in new
experiences; works well where adaptation to changing situations

isrequired

Assimilator

Relies on abstract conceptualization and reflection
Strengths are inductive reasoning and ability to create theoretical

models

(Taken from: Kolb, D. (1984). Experientia learning: Experience as the source of learning

and development. Englewood Cliffs, NJ. Prentice Hall. In: Brudenell, I. & Carpenter, C. S.

(1990). Adult learning styles and attitudes towards computer assisted instruction. Journal of

Nursing Education. 29(2), 79-83.)



32

More recently, McClelland (2001) evaluated the relationship between students' attitudes
and perceptions of aweb-enhanced Research Methods course using Kolb’s Learning Style
Inventory. Results indicated no association between learning style and

1. student’s opinion on the website's enhancement to current teaching,

2. student’s opinion that the Internet will eventually replace current teaching
methods,

3. theinterest and challenge students feel is given by the module, and

4. students views on the appropriateness of the way the module is taught.

MacDonald and Caverly (1999) described math software (Basic Mathematics/Pre-
Algebra-Interactive Mathematics Series) that asks four questions that correspond with Kolb's
accommodators, convergers, divergers, and assimilators. The questions are: “why”, “another
way”, “show how”, and “picture this.” Although these researchers did not provide evidence of
effectiveness or ineffectiveness with this software, they suggest that “little if any research
supports the benefits of adapting instruction to fit learning styles. Rather it supports the
differentiated instruction that software like this provides al learners’ (MacDonald & Caverly, p.
32).

Carlson (1991) evaluated the effects of matching learning style to type of instruction
when developing students’ observational skills. Fifty-three elementary teacher education students
were classified into two groups based on learning style--inductive learners and deductive
learners. Inductive learners were defined as students who wished to create their own concepts
after considering the examples, and deductive learners were defined as students who wished to
be told what to do with clear instructions. After eight hours of instruction, over atwo week

period, students were divided into four clusters: two clusters used small group instruction that
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entered data into the computer program and two clusters used the individual format to enter data.
The individual group did have a peer manager to assist them with hardware problems. Within
both the small group and the individualized format, the instructional design of one cluster was
inductive, and the design of the other cluster was deductive. At the conclusion of the instruction,
each student was given a content test, an observation skills evaluation, and an attitude inventory.
The participants also responded to open-ended questions regarding the effectiveness of their
experience. Validity and reliability were reported for the each test. The dependent variables were
knowledge of content, observation skills, attitude toward control over pace and sequence of
instruction, and overall satisfaction. The independent variables were format (individual and small
group), instructional design (inductive and deductive), and match with learning style (match and
unmatched).

Results of the MANOV A indicated that match and format had the greatest effect on the
dependent variable. For match, there was a significant difference in scores on the observational
skills assessment indicating that students with learning style matched to the type of delivery were
better able to apply content to a specific situation. For format, significant differences were
obtained for attitude and satisfaction. Students in the individual group felt they had more control
over the program, while students in the small group were more satisfied than those in the
individual program. There were no differences in content scores for the matched and unmatched
participants. Responses to open-ended questions that regarded the experience as effective
included: enjoyment of using new technology, working with peers, and enjoying realistic
examples. Responses that regarded the experience as ineffective included: technical problems
and lack of control and pace over the instruction. Carlson (1991) concluded that for these

participants, the need for interaction was more important than learner control. Furthermore, the



34

use of instructional multimediais not enough to overcome barriers when students' learning styles
are not matched to type of instruction. Finally, Carlson added that it isimportant to match
learning style with type of instruction for improving achievement, devel oping observational
skills, and developing a positive attitude toward the type of instruction.

Khine (1996) investigated the effects of feedback and learning style using an
instructional multimedia (IMM) presentation. One hundred and five upper secondary students
aged 15-20 participated in the study. Each participated in an IMM presentation on dinosaurs and
then completed an on-line test. The student’ s cognitive style was determined as fiel d-dependent
or field-independent based on Group Embedded Figure Test (GEFT). Field independence has
been defined as students being autonomous and favoring tasks that require analytical skills, and
field dependence has been defined as students being influenced by authority figures and selecting
tasks that require interpersonal skills. Scores on the GEFT were divided into thirds and only the
two extremes were included in the analysis. The dependent variable was test score and the
independent variables were type of feedback (no feedback, knowledge of results, and elaborative
feedback) and cognitive style (field-independence and field-dependence).

Results of the 2 x 3 ANOVA indicated amain effect for feedback. Scheffe' s post hoc
analysisindicated a difference between no feedback and knowledge of results and between no
feedback and elaborative feedback, but no difference between knowledge of results and
elaborative feedback. Results also indicated a main effect for type of cognitive style. The field-
independent students performed better with the IMM |esson than the fiel d-dependent students.
The interaction between type of feedback and level of field dependence was not significant

(Khine 1996).
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Y oon (2000) used computer based drill and practice programs for teaching Korean
elementary students math skillsin low prior knowledge conditions. She compared post-test
scores and time on task between different types of instructional control strategies (program
control, learner control, and learner control with advisement) and types of cognitive style (field-
independence and field-dependence). For low prior knowledge conditions, post-test scores and
time on task indicated a significant main effect for control strategy and cognitive style. Also,
there was a significant interaction between strategy and cognitive style. Students classified as
field-independent scored better in learner-controlled situations where field-dependent students
scored better on program-controlled situations. However, for high prior knowledge situations,
students were not affected by their cognitive style.

In conclusion, there does not seem to be a relationship between learning style and CAl
when using Kolb’s Learning Style Inventory. However, Carlson (1991) points out that it is
important to match the student’ s learning style, inductive or deductive, with the type of
instruction. She indicates that instructional software does not improve the educational effect
when the learning style is not matched with the type of delivery. Khine (1996) reports that field-
independent students have more favorable outcomes than field-dependent students when using
instructional software. Y oon (2000) indicates that field-independent students performed better in
learner-controlled situations where field-dependent students performed better in program-
controlled situations. When considering instructional software, perhaps it is more important to
identify whether students prefer an inductive or deductive approach, or whether they are field-
independent or dependent rather than describing them using Kolb's Learning Style Inventory.

Many educators have used auditory, visual, and kinesthetic preferences to describe

students’ learning styles. Halloran (1995) suggests that CAl might appeal more to visual
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learners, yet there is no evidence to support this. In fact, there is no evidence to support whether
students with auditory, visual, or kinesthetic learning styles would prefer or have better

educational outcomes with CAL.

Learning Theory and Instructional Design in Selection of CAl

The integration of learning theory, instructional design, and CAl has become more
popular in the last ten years. It isimportant to point out that some software materials may be
better than others in terms of learning theory and instructional design, thus making them more
effective educational tools. Mishra (1999) reported that designing software is a complex,
interdisciplinary process and should include theory, domain, and technology. In addition, Koller
and Frankenfeld (2000) reported instructional design techniques ensure that projectsinclude a
needs assessment, a goal and scope, an audience analysis, learning objectives, appropriate
instructional strategies, an assessment plan, and formative and summative evaluations.

While some nursing and dental research has shown CAI used was devel oped according to
an instructional design theory (Day & Payne, 1984; Gilbert & Kolacz, 1993; Mulligan & Wood,
1993; Rasheed, & Cohen, 1990), most disciplines do not provide evidence that software selection
has any associated theoretical foundation. Other authors have also attempted to integrate learning
theory and CAI (Bailey, 1996; Hardin, 1997; Hartley, 1999; Lawless & Brown, 1997; Lee &
Boling, 1999; Shellnut, Knowlton, & Savage, 1999; Sherry, 1998; Sponder & Hilgenfeld, 1994,
Y ang, 1996). But, there is still no evidence that any one of these suggested theoriesis more

effective than others when applied to CA.
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Behaviorism

In the early 1970s, CAl was becoming more popular in medical and alied health
professional educational programs. McGown and Faust (1971) reported that characteristics of
CAI should follow principles of programmed instruction that included organization, activity,
motivation, and individualization. These authors devel oped a drill and practice program for
anatomy and kinesiology of the knee and found improvements from pre-test to post-test. This
research is subject to scrutiny though because of the type of CAl used. It is unlike the type of
CA\ that is used today, so one should question the generalizability of these results.

In 1975, Mayor outlined steps for construction of a mastery-oriented approach for
designing a computer module. He reported that a mastery-oriented teaching unit included:
student motivation, student background, functional objectives, criteriafor successful completion,
afeedback system, opportunity for practice, consideration for length of module, appropriate
sequence, consideration of presentation scheme, and a unit evaluation. Although this mastery-
oriented approach seems appropriate, this author did not provide evidence that this approach
would lead to more effective educational CAl units. In addition, even though the mastery
oriented approach may have been accepted in the seventies, the environment today has changed,
S0 once again generalizability is debatable.

In 1994, Sponder and Hilgenfeld described a class used to instruct studentsin designing
IMM. Their approach was based upon Bloom’s Taxonomy and behavioral objectives. They
outlined hierarchical levels of Blooms Taxonomy (cognitive domain) and described multimedia
activities that would be effective for knowledge, understanding, and application.

Hardin (1997) also described a method of designing software based on behavioral

objectives and the Tyler Rationale. He reported four fundamental aspects in software design
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including: audience, objectives, methods, and evaluation. He described the importance of
knowing your audience and setting goals and objectives for the lessons. He reported that the
lesson should contain a broad goal and then contain more specific objectives that would enable
the user to meet the broad goal. Like Sponder and Hilgenfeld, (1994), Hardin used behavioral
objectives, but he also included affective and psychomotor domains of learning, aswell as
cognitive. Hardin also described various lesson types for software design including presentation,
drill and practice, tutorial, games, simulation, asynchronous communication, and hypermedia.
Hardin described different methods for evaluation of the students and the lessons. Although these
authors provide logical frameworks based on learning theory and instructional design, neither
author used their model to design software, nor did they attempt to evaluate existing software.
Neither Sponder and Hilgenfeld nor Hardin provided evidence of how these models prove to be
effective. Furthermore, this behavioral oriented approach has been scrutinized throughout the last
three decades, and there islittle evidence that this approach will lead to improved retention,

knowledge transfer, or application.

Cognition and Constructivism

Authors have used cognitive theories to design and select CAl materials. Hartley (1999)
described the Cognitive Load Theory asit relates to web-based instruction (WBI). He described
cognitive load as things placing extra demands on the working memory, like content difficulty,
instructional design, and distractions. According to Hartley, designers must reduce the amount of
cognitive load placed upon students when developing WBI. Hartley also described terminology
such as split attention (selectively attending to specific information), redundancy (presenting
material in two different ways), the modality effect (simultaneously using different methods of

delivery), the goal free effect (de-emphasizing the goal and emphasizing exploration), and
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providing worked examples (example problems that have been completed). Hartley applied these
concepts to WBI, and gave ideal applications for using static and animated visual displays,

audio, goals, and worked examples. Using the Cognitive Load Theory, this author suggested that
static visual displays should not repeat, but present new or supplemental information. Also,
animations should be used only to show spatial relationships; audio should replace, not repeat
text; goals should be set by students rather than designers to allow free exploration; and finally
examples should be either worked or partially worked to allow interactivity between the program
and the learner. Regardless of the implications this model could have for CAl and WBI, Hartley
did not validate it, nor did he use it to evaluate existing web pages.

There have aso been reports in the literature where authors have used Keller’ s ARCS
model to design instructional software. The Keller's ARCS model is based on four principles:
attention, relevance, confidence, and satisfaction. Lee and Boling (1999) reported using this
model for its appeal toward increasing motivation in students by the screen design. These authors
reported that since student motivation is critical, the Keller’s ARCS model is extremely useful in
designing CAl.

Shellnut, Knowlton, and Savage (1999) applied the ARCS model to a CAl module for
manufacturing engineering courses. Activities were adopted into each phase of the design and
development was based on recommendations from Keller's model. For attention, they limited the
amount of material on the screen and used visual displays where possible. Relevance was
obtained by allowing students to choose the modul e they wanted to work through. Students were
provided with instructional support, learning tools, and opportunities for self-check to increase
confidence with the modules. Rewarding comments provided at the end of a correctly completed

section allowed students to feel positive and satisfied about their work. Their moduleis till in
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the devel opment phases and both content and instructional design experts have reviewed it.
Although they reported there are areas for change, these authors are positive about the model and
plan to test it when it is completed (Shellnut, Knowlton, & Savage).

While some authors use cognitive theory to design CAl, other authors use constructivism
to establish aframework for CAl software design (Bailey, 1996; Burgess, 1996; Lawless &
Brown, 1997; Sherry, 1998; Y ang, 1996; Koller & Frankenfeld, 2000). Constructivism emerged
from the cognitive learning theory, and the two are complimentary to one another. While
cognition emphasizes schema development, constructivism emphasi zes the student’srolein
monitoring his or her own learning (Bruning, Schraw, and Ronning, 1999). Bruning, Schraw,
and Ronning define constructivism as an individual’ s learning and understanding being
constructed through their own mental processes and social interaction. Authors suggest the
constructivist approach stresses the notions that the learner is active, interactive, and in control.
Further, it is representative of real world situations and allows adequate resources for problem
solving and associative, or relational thinking. Proponents of applying constructivism to CAl
suggest the learner constructs his own meaning, and therefore this approach empowers learners
to take initiative, devel ops flexible thinking, encourages independent thought, and increases
motivation. (Burgess, 1996; Y ang 1996; Koller & Frankenfeld, 2000).

Lawless and Brown (1997), Sherry (1998) and Mishra (1999) discussed the rationale for
using the constructivist’s Cognitive Flexibility Theory for designing CAl modules. These authors
point out the usefulness of this theory because of it’s flexibility, context-sensitivity, and ability to
provide multiple representations of complex issues. For example, Lawless and Brown and Sherry
reported that the nature of the subject should define the linearity or non-linearity of the module

design. Subjects like history, with an ill-defined regimen should use a non-linear method for
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allowing students to explore concepts. Thiswould allow students to explore multiple
perspectives often common with the discipline. On the other hand, in subjects that are well
structured, such as math, students should follow alinear pathway in the module, so that
important, fundamental information is not lost due to non-linearity of the module.

Y ang (1996) suggested ways the constructivist approach could be integrated into CAl.
She summarized attributes of “hypermedia’ in that it () includes networks of ideas created by
nodes and links, (b) creates a multimedia information environment, (¢) supplies non-linear access
to information, (d) controls information through interactivity, and (e) integrates both format and
access into programs. Y ang also discussed both applications and properties of “constructive
hypermedia’, as well as the contribution of “constructive hypermedia’ to learning. She
concluded that the ability to link networks provides a multi-layered information base and allows
deeper processing. In addition, she stated that hypermedia alows both synchronous and
asynchronous conversations with resources within the learning community.

Bailey (1996) outlined six constructivist principles for designing instruction that have
been found in the literature. She reports that by using these principles with technology, students
and teachers can become involved in the process together, thereby stimulating further interest.
The six principles are:

1. Set the stage, but have the students generate the knowledge.

2. Anchor the knowledge in authentic situations and activities.

3. Usethe cognitive apprenticeship methods of modeling, scaffolding, fading, and

coaching to convey how to construct knowledge in authentic situations and activities.

4. Situate knowledge in multiple contexts to prepare for appropriate transfer to new

contexts.
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5. Create cognitive flexibility by ensuring that all knowledge is seen from multiple

perspectives.

6. Have the students collaborate in knowledge construction.

Lawless and Brown (1997) discussed using the constructivist’s approach and learner
control with CAl. Using this approach, the learner is able to explore and make connections
between content independently, and by increasing learner control, learner satisfaction and
interest also improves. Hsin and Brown (1995) suggested that |earner-controlled situations were
superior to program-controlled situations in improving, displaying a more positive attitude
toward, and feeling more confident in novel procedural task performance. Boling and Richardson
(1999) dso indicated that students using CAl that allows independent navigation (i.e. learner
control) were more satisfied with the lesson, however in this study, students did not perform as
well on awritten post-test.

Lawless and Brown (1997) point out the importance of background knowledge with
learner control. They gave specific examples of research where learner control mostly benefits
students who already have a good background of information in that area. Further, they report
that students with no background information may actually become confused with learner-
controlled approaches, and leave out important information. Gay (1986) al so reported that
students with low conceptual knowledge scored significantly lower in learner-controlled
situations. She suggests that students with low conceptual knowledge did not know which areas
to emphasize and had difficulty determining how much time to spend on various sections. In
addition, she concludes that students with low conceptual knowledge use poor sequencing

decisions in learner-controlled situations.



43

While authors have suggested that background knowledge influences learning in learner-
controlled situations, Hsin and Brown (1995) indicated no significant difference in performance
when comparing amount of prior knowledge and amount of learner control on asimilar but
different procedural task. Furthermore, Y oon (2000) reported that in low prior knowledge
situations, students who demonstrate field-independent qualities might be more successful in a
learner-controlled situation.

There seems to be conflicting evidence regarding background knowledge requirements
and the importance of using the constructivist, learner-control approach with CAl. Y oon (2000)
concluded that mixed results might be due to differences among student’s level of field
dependence (field-dependent or field-independent). Mixed results may aso be due to whether
achievement will be measured (viatask performance or through written exam), the type of
material presented, and the goal of the instruction. Some material may be better suited for a
learner-controlled approach than others. Therefore, teachers must consider the material, the goal

of the instruction, the type of assessment, and prior knowledge when selecting software.

A Theoretical Continuum

Sherry (1998) reported using a “theoretical continuum” as a framework for teaching
educators how to design instructional software (p. 3). This approach accounts for the entire
teaching-learning continuum. Sherry reported three phases of teaching software design. In the
first phase, subjects were exposed to basic concepts. This established foundational information
and allowed al learners to be at the same level regarding the topic. In phase two, “cognitivist
‘notions’ were integrated into the course through the use of amodified version of Reigeluth’s
Elaboration Theory” (p. 4). The elaboration theory is where students are given a simple concept

and then asked to elaborate on it with specific examples. In this phase, students analyzed



modules to discover applications of specific principles. Phase three included the constructivist
approach where the students became more integrated into the actual development process, and
students were also asked to reflect upon their work. This model was applied to a group of teacher
education students, and the results indicated that it effectively increased intellectual curiosity,
satisfaction, awareness of collaboration, and depth of understanding.

Existing research integrating learning theory, instructional design, and CAI focuses
largely on instructional software, such as CD-ROMSs, interactive videodiscs, and simulation
software. However, CAl can also include Internet activities, such asinteractive web pages and
online instruction. Some of the above learning theories and instructional design principles could

be applied to these Internet activities as well.

Evaluation of CAl

Evaluation of CAl hasincluded pre-post test designs, pre-post and del ayed-post test
designs, student attitude questionnaires, and teacher questionnaires. However, these summative
evaluation methods have not produced adequate evidence to support the efficacy of this type of
instruction, nor do they provide insight to the learning processes students undergo with CAl.
Further, these methods may not provide a gold standard for evaluation if (a) statistical and
research design flaws exist, (b) learner attributes are unaccounted for, or (c) thereislack of an
underlying learning theory or instructional design. In order for educators to prove CAl
effectiveness, there must be adequate eval uation methods.

Authors have reported that evaluation is a necessary component of CAl integration.
English, Harrison, and Hart (1998) reported that outcomes data must be used to support faculty
decisions regarding continuing, expanding, and modifying CAl initiatives. McNaught (1999)

indicated that evaluation should be an important part of the planning and teaching process. She
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also advocated for both formative and summative CAl evaluations that are constructed from a
variety of quantitative and qualitative sources. These sources include review by experts, student
observation, think aloud videos, investigation of options, review with educational
theories/models, reflection, application of total quality management principles, logging,
interviews, performance testing, and questionnaires. She reported a strong link between content,
design of CAl materials, and student learning, and therefore, evaluation should reflect these three
variables. McNaught reported on her experience using this type of evaluation process and
showed how data generated allowed for useful decision-making regarding CAl.

Kaufman and Lee (1993) aso reported that evaluation should be both formative and
summative. These authors advocated using Stake' s dimensions of evaluation classification:
formative or summative, product or process, descriptive or judgmental, preordained or
responsive, internal or external. Questions asked during the evaluation process reported by

McNaught (1999) and Kaufman and Lee are reported in Table 2.5.

Table 2.5 Questions Asked During Evaluation of CAI

Evaluation Questions

McNaught (1999) 1. How can the usability be improved?

2. How do the materials utilize the nature of the technology?

3. What instructional transactions or interactions are available to
learners?

4. What types of |earning outcomes are addressed?

5. To what extent does the design of the material reflect
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Table 2.5 Questions Asked During Evaluation of CAI

Evaluation Questions

articulation among objectives, instructional transactions, and
assessment?

6. How are materials used by different types of learnersin
different contexts?

7. What types of learning outcomes are accomplished by
different types of learners?

8. What are the attitudes express and approaches adopted by

different types of learners?

Kaufman and Lee (1993)

1. How well does the program meet its learning objectives?

2. What were the perceptions and opinions of students about the
following aspects of the program: content, presentation,
technical aspects, and support materials?

3. What were the students' experiences while working through
the program?

4. What were the perceptions and opinions about the program of
expertsin particular areas?

5. What improvements need to be made to various aspects of the

program, such as hardware, software, and design?
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Abdullah (1998) and Branch, Kim, and K oenecke (1999) suggested ways teachers could
evauate Internet resources. These evaluation criteria emphasize both instructional and web page
design, accuracy of information, bias, level for audience, relationship to purpose, depth and
breadth of content, gaps in content, activities of the site, sequence of information, links, and
references. It is however interesting to point out that these existing evaluation criteria do not
include the type of learning (factual, understanding, or application), learning strategies

(memorization, rehearsal, etc.), or learning theory (behaviorism, cognitive, etc).

Computer-Based Testing

Over the last five to ten years, more disciplines have started using computerized licensing
exams. Advantages to this method include increased access to testing centers, immediate
feedback, decreased costs related to scoring, improved test items through the addition of
graphics, and increased flexibility by allowing testing at various times of the day and days of the
week. Data can a so be gathered from computerized tests not available on paper tests. For
example, the time it takes an examinee to answer a question and the number of times returned to
an item can both be monitored via computerized testing. Also, establishing and updating
databases can readily be accomplished through computer-based testing.

Both equivalency and computer anxiety have been examined when comparing
computerized exams to paper exams (Wise & Plake, 1990; Dillon & Clyman, 1992; Bugbee,
1996). Dillon and Clyman compared traditional multiple-choice questions with computer-based
multiple-choice questions among medical students in obstetrics and surgery. They found a high
correlation in students' scores for the paper and computerized tests (.99). However, they also
found alarge difference between mean test scores when comparing paper and computerized

results. A statistical test was not performed to determine whether a significant difference existed
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between means. Regardless of the high correlation, these authors report that because of the large
mean difference in scores, computer and paper-based tests should not be viewed as equivalent.
Wise and Plake also indicated computer and paper-based should not be viewed as equivalent
unless certain psychometric properties exist. They suggested that rank orders of scores, means,
dispersions, and shapes of score distributions should closely approximate one another.

Computer anxiety and test performance have also been studied. Thereis conflicting
evidence regarding the relationship between test and computer anxiety, student computer use,
and success on computerized exams. Wise and Plake (1990) reported there is no evidence to
suggest that either variable influences the others. More recently, aliterature review by Bugbee
(1996) indicated a higher level of anxiety with the computer-based method than the paper-based
method. Also, Bugbee reported that students with more computer experience had aless negative
attitude toward computer-based testing. However, more experience did not increase the
likelihood that a student would select a computer-based test over a paper-based test. He
concluded that test anxiety, computer anxiety, and computer experience might all affect the test
taker. Bugbee went on to say that:

As the world becomes more computer-oriented, so does testing. It is not unreasonable to

expect that although test anxiety will never disappear, computer (based) test anxiety

could become extinct in the near future with increased computer knowledge and
comfort...Computerized testing isin ascendancy, especialy in distance education,
certification, and licensure, and will probably eclipse paper-and-pencil testing in the near

future (p. 289).

Studies reported here are from a time when computer use was not as well accepted asit is

today, and there is no recent research in any allied health profession that examines the



49

relationship between computer anxiety and performance on the computer-based licensing exam.
In physical therapy, most states have aformal, licensing examination process for both physical
therapists and physical therapist assistants. Of these, many offer the exam via computer. These
licensing exams will become more advanced as technology improves. For example, in the next
one to two years, graphics, including photographs, videos, and motion clips will be integrated
where computerized exams are given. Regardless of these innovations with the licensing exam,
there is no evidence that physical therapy education provides students with strategies to be more

comfortable with computers, in turn decreasing anxiety associated with this mode of testing.

Summary

There has been an extensive amount of research done regarding uses of CAl inthe allied
health professions and in other disciplines as well. Authors have evaluated CAl in terms of
achievement, retention, and attitudes with mixed results. Furthermore, authors have attempted to
determine the effects of CAI when combined with other variables like learning style and
aptitude. Models for CAI design that are based on learning theories have been introduced, and
evaluation procedures have been suggested. Finally, advantages of computer-based testing are
well documented, yet anxiety with this mode of testing might interfere with performance.
Information obtained and synthesized in this literature review has important implications for
implementation of CAl. Several conclusions can be drawn based on current research, including
the following points:

1. Students have shown favorable attitudes toward CAI.

2. CAI can be an effective supplement to TI.

3. CAI has amore positive effect on achievement when combined with and presented

after TI.
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4. Because of interactions found when comparing CAl and T1 with varying types of
instruction, learning style, and aptitude, it is obvious that CAl may not be appropriate
for al students, and therefore, CAl should not be the only form of instruction used.

5. Integration of CAl hasthe potential to increase comfort with computers and decrease

computer anxiety during testing.
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CHAPTER THREE: METHODS

Review of Purpose

The primary purpose of this study was to compare and contrast types and uses of CAl in
physical therapist (PT) and physical therapist assistant (PTA) education. Additional aspects of
CAI were also examined, and therefore secondary purposes were:

1. describing faculty perceptions of: positive and negative aspects of CAl; the type of
learning that occurs; learning style; aptitude; and the overall impact of CAl on
physical therapy education;

2. describing how faculty select and evaluate CAl; and finally

3. determining if computer-based licensing exams have influenced faculty decisions to

integrate CAL.

Procedures

Questionnaire

A questionnaire to determine the types and uses of CAl in physical therapy education was
developed based on the available literature. An expert in testing and measurement procedures,
one PT program director, and one PTA program director reviewed the questionnaire. To further
assure content validity, the questionnaire was pilot tested during the spring of 2001 with an
additional 25 PT and 25 PTA programs. The questionnaire included a statement asking for
feedback on unclear items and format. Committee members further reviewed the questionnaire at
the Prospectus Defense, and changes were made to reflect feedback from all individuals. The
final questionnaire can be found in Appendix A.

The questionnaire was used to collect the following data:
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types of CAl used (i.e. internet, CD-ROM)

content area where CAl isused (i.e. Anatomy, Procedures)
uses of CAl (i.e. tutorials, testing)

perceptions of positive and negative aspects of CAl
number of faculty using CAl

recent software purchases

faculty designing CAl

selection criteria and methods of evaluation

faculty continuing education in the area of CAl development and implementation

10. institutional incentive for CAl development and implementation

11. computer prerequisite courses

12. formal computer instruction provided within the program

13. ownership policies

14. perception of CAl in relation to learning styles and aptitude

15. perceptions of the relationship between CAl and the computer-based licensing exam

16. strategies used to overcome barriers associated with CAl

17. the overall impact of CAl on physical therapy curriculum

18. licensure exam pass rate

Both open and closed-ended questions were used on the questionnaire. Closed-ended

guestioning uses a deductive approach based on answers the researcher thinks the respondent

might give according to preconceived theories or evidence found in the literature. Closed-ended

guestions included six multiple-choice items and ten yes-no items. Closed-ended questions

elicited information regarding how CAI isbeing used, positive and negative aspects, number of
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faculty integrating, recent software purchases, development of CAl materials, CAl continuing
education courses, institutional incentive, formal computer instruction, ownership policies,
student learning styles and aptitude, and board exam influence. The questionnaire also contained
atable that alowed the respondents to match the type of CAl with the content area of physical
therapy education where it is being used.

Open-ended questioning was also used. Open-ended questions were particularly
important because data that emerged from open-ended questions may not have been captured in
closed-ended questioning, thus losing potential effects of the research. These were developed
based on the qualitative paradigm, as described by Patton (1990). The ten yes-no itemsincluded
aline where the participant could explain his or her answer. These yielded open-ended
explanations. An additional five open-ended items elicited information regarding the overall
impact of computers on PT and PTA education, selection and evaluation criteria, reasons for
integration, and how schools overcome barriers associated with CAl integration. See Table of
Specifications, Appendix B, for categorization of questionnaire item by research question.

The schools and names of program directors for PT and PTA programs, accredited by the
Commission on Accreditation in Physical Therapy Education (CAPTE), were taken from the
American Physical Therapy Association’s website (Juww.apta.org). Program directors were
selected because of their knowledge of CAl in their respective programs. Each questionnaire was
coded with a number, and the researcher kept a master list that matched the school with the
number. Three hundred and eighty-nine surveys were mailed (PT = 162; PTA = 227).
Respondents were given four weeks to respond, and then a second mailing occurred for PT

programs only to increase the return rate. All participants were informed that the nature of this
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research was not to evaluate existing CAl programs, but it was to describe and compare current

uses of CAl in PT and PTA education.

| nterviews

An interview protocol was developed based on the qualitative paradigm in order to elicit
data detailing individual experiences with and perceptions of CAl. The interview protocol served
as aguide to ensure repeatability across interviews. It was pilot tested with one PTA program
director, one PT program director, and one PT faculty member during the summer of 2001. At
the conclusion of the interview, each participant was asked to comment on interview length,
content, format, and wording of questions. Committee members also provided feedback at the
Prospectus Defense. Changes were made to the interview protocol to reflect feedback from all
individuals. The final interview protocol can be found in Appendix C.

As questionnaires were returned, a purposive sample of six PT and five PTA program
directors or faculty members was sel ected to participate in follow-up open-ended, semi-
structured interviews. This subset was selected based on (@) the uses of CAl asindicated by
responses on the mailed questionnaire, (b) the type of institution as classified by the Carnegie
Classification of Ingtitutions of Higher Education, (c) gender, (d) location, and (€) willingness to
participate. Once a participant was selected to participate in the interview, he or she was
contacted viae-mail, and an interview day and time were established. At the onset of the call, the
participants were read the script for interview, and then, open-ended, semi-structured interviews
were conducted based on the interview protocol (Appendix C). Field notes, and when permitted
audiotapes, were used to record interview data. These interviews also solicited specific case

examples of CAl in PT and PTA programs.
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Document Submission

Interview participants were asked to submit documents related to the use of CAl in their
program. A document analysis checklist was used to ensure repeatability across documents. The
document analysis checklist was also pilot tested during the summer of 2001 using documents
submitted by participants in the pilot phase.

Final drafts of the questionnaire, interview protocol, and document analysis checklist
were submitted and approved by the West Virginia University Institutional Review Board for
Protection of Human Subjects. The questionnaire cover letter was stamped with the approval

prior to being mailed.

Participants

Overview of Questionnaire Respondents

Questionnaires were mailed to program directors of CAPTE accredited PT and PTA
programs. Program directors might have passed the questionnaire to a faculty member with more
interest in CAl, and in those cases, faculty members responded. One hundred and seventy-four
guestionnaires were returned after the first mailing. After the second mailing, an additional 27
guestionnaires were returned; therefore the total return was 201 questionnaires (return rate 52%).
Thisincluded 85 PT Programs (52%) and 116 PTA Programs (51%). Of the PT program
respondents, 79.5% were program directors, 19.2% were full-time faculty members, and 1.3%
was classified as other. Twenty percent of the PT program respondents represented institutions
classified by the Carnegie Classification of Institutions for Higher Education as Doctoral
Extensive, 22.5% were Doctoral Intensive, 36.3% were Master’s Colleges and Universities|,

17.6% were classified as Specialized Institutions, and 3.8% were classified as Baccalaureate
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Libera Arts or Baccalaureate General. Fifty-four percent were public institutions and 46% were
private institutions. Seventy-eight percent of PT programs responding offer a master’s degree
and 22% offer an entry-level doctorate degree.

Of the PTA program respondents, 95% were program directors and 4.8% were full-time
faculty members. Of these institutions, 78.4% were classified by the Carnegie Classification of
Institutions for Higher Education as Associate’ s Colleges, 2.9% were Doctoral Intensive, 7.8%
were Master’s Colleges and Universities |, 2.0% were Baccalaureate Colleges-Liberal Arts, 3.9%
were Baccalaureate Colleges-General, 2.0% were Baccal aureate Colleges-Associates. One
hundred percent of PTA programs offer an associate’ s degree. Respondents of both PT and PTA

programs represented a wide geographical distribution.

Overview of | nterview Respondents

A description of subjects who participated in the follow-up interviews can be found in
Tables 3.1 and 3.2. Interview participants were labeled as PT1-6 and PTA1-5 according to the

order the interview took place.



Table 3.1 PT Program Interview Participants

L ocation Gender Carnegie Classification Position

Midwest Female Doctoral Extensive Faculty Member

Northeast Female Master’s Colleges and Program Director
Universities|

Mid-Atlantic Mae Master’s Colleges and Program Director
Universities |

Midwest Male Master’s Colleges and Program Director
Universities|

Southwest Female Specialized Institutions Program Director

Medical Schools and

Medical Centers

Mid-Atlantic Female Doctora Extensive Faculty Member

Table 3.2 PTA Program Interview Participants

L ocation Gender Carnegie Classification Position
Northeast Female Associate’s Colleges Program Director
West Female Associate’' s Colleges Program Director
Mid-Atlantic Female Baccaaureate College- Program Director
Genera
Southwest Female Associate’ s Colleges Program Director

Northeast Mae Associates Colleges Program Director
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Overview of Documents Submitted

The following describes types of documents submitted by interview participants:

Document 1: A list of general computer abilities classified as pre-requisite, entry-level, or
advanced used in aPT program, submitted via e-mail

Documents 2 and 3: Faculty-designed web pages, accessed viathe Internet (PT)

Document 4: Web sites created by students, accessed viathe Internet (PT)

Document 5: Student handbook, accessed viathe Internet (PT)

Document 6: Internet search assignments, accessed viathe Internet (PT)

Document 7: Course home pages devel oped using course management software, accessed
viathe Internet (PTA)

Document 8: Sample online quizzes, accessed viathe Internet (PTA)

Document 9: Article written by a participant describing his rationale for integrating CAl,
submitted viae-mail (PTA)

Document 10: Slide presentations done by a participant used to teach his approach for

designing online instruction (PTA)

Resear ch Design

This research can be classified as a mixed-method design because both quantitative and
gualitative methods were used. The quantitative portion of this study was descriptive in that
current uses of CAl in PT and PTA education were described. In addition, there was a
component that compared certain aspects of PT and PTA programs; therefore, this contains a

post-test only comparison of existing groups. For the qualitative portion, an inductive analysis of
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data gathered from questionnaires, interviews, and documents was used to generate and verify
concepts about CAl that emerged from the data.

Patton (1990) describes weaknesses and strengths of using a mixed-method paradigm.
Proponents of methodological purity criticize mixed models based on theideathat it is
impossible to test a hypothesis while still being open to what emerges from the qualitative data.
However, other researchers argue that a mixed-method paradigm can be effective (Patton, 1990).
The quantitative portion can be used to produce valid findings that are potentially generalizable
to the population under study; whereas qualitative results can provide vivid descriptions of the
phenomenon under study, while allowing the researcher to be open to new concepts that emerge

from data.

Data Analysis

All quantitative data were taken from the closed-ended questionnaire items. Qualitative
data were from open-ended questionnaire responses, interviews, and document analysis. Each
research question includes variables that were analyzed using both quantitative and qualitative
methods. Tables 3.3- 3.6 summarizes quantitative and qualitative data analysis for each research

guestion, respectively.
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Table 3.3 Resear ch Question #1 Data Analysis

Variables under investigation

Quantitative Data

Qualitative Data

Amount of CAl

Closed-ended item #2
(course matched by type)
Frequency, Mean, Independent t-test

Types, courses, and uses of CAl

Closed-ended item #2 and #3
(multiple choice)
Frequencies, Percentages, and Mode

Interview Data
Document Analysis

Faculty integrating CAl

Closed-ended item #6 (multiple choice),
Frequencies, Percentages, and Mode

Faculty taking continuing education courses

Closed-ended item #9 (yes-no),
Frequencies and Percentages

Open-ended explanation accompanying
closed-ended item #9

Institutional incentive

Closed-ended item #11 (yes-no),
Frequencies and Percentages

Open-ended explanation accompanying
closed-ended item #11

Interview Data

Document Analysis

Formal instruction in computer use

Closed-ended item #12 (yes-no),
Frequencies and Percentages

Open-ended explanation accompanying
closed-ended item #12
Interview Data

Computer prerequisites

Closed-ended item #13 (yes-no),
Frequencies and Percentages

Open-ended explanation accompanying
closed-ended item #13
Interview Data

Mandatory computer ownership

Closed-ended item #14 (yes-no),
Frequencies and Percentages

Open-ended explanation accompanying
closed-ended item #14

Interview Data

Document Analysis
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Table 3.4 Resear ch Question #2 Data Analysis

Variables under investigation

Quantitative Data

Qualitative Data

Positive aspects of CAI

Closed-ended item #4
(multiple choice)
Frequencies, Percentages, and Mode

Open-ended questionnaire item #4
Interview Data
Document Analysis

Negative aspects of CAl

Closed-ended item #5
(multiple choice)
Frequencies, Percentages, and Mode

Open-ended gquestionnaire item #5
Interview Data

Type of learning that occurs with CAl

Closed-ended items #4 and 5 (multiple
choice)
Frequencies, Percentages, and Mode

Interview Data
Document Analysis

Learning style and aptitude

Closed-ended items #16 (multiple choice)
Frequencies, Percentages, and Mode

Perceived impact

Open-ended questionnaire item #1
Interview Data
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Table 3.5 Resear ch Question #3 Data Analysis

Variables under investigation

Quantitative Data

Qualitative Data

Recent purchase of instructional software

Closed-ended item #7
(yes-no)
Frequencies and Percentages

Recent discontinuation of instructional software |Closed-ended item #8

(yes-no)
Frequencies and Percentages

Faculty designing CAl

Closed-ended item #10
(yes-no)
Frequencies and Percentages

Sdlection criteria

Open-ended questionnaire item #2

Evaluation Criteria

Open-ended questionnaire item #3
Document Analysis
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Table 3.6 Resear ch Question #4 Data Analysis

Variables under investigation

Quantitative Data

Qualitative Data

Program prepares students for computerized
licensing exam

Closed-ended item #17
(yes-no)
Frequencies and Percentages

Open-ended explanation accompanying
guestionnaire item #17

Computerized licensing exam has influenced
decision to integrate CAl

Closed-ended item #18
(yes-no)
Frequencies and Percentages

Open-ended explanation accompanying
guestionnaire item #18

Relationship between amount of CAl and average

first-time pass rate

Closed-ended item #19

self-reported first time pass rate
Correlated with amount of CAI using
Pearson-product moment correlation
coefficient (r)

Correlated with whether or not computer-
based testing used in program using Point-
biserial correlation coefficient (rpn)




Quantitative Data

Research Question #1
What arethe similarities and differencesin types and uses of CAl between physical therapist
and physical therapist assistant education programs?

PT and PTA programs were compared in the following areas:

1. amount of CAl being used

N

types of CAl being used

3. content areawhere CAl isbeing used

4. usesof CAl

5. amount of faculty integrating computers

6. faculty taking continuing education

7. institutional incentive for CAl

8. formal instruction in computer use

9. whether or not the program has a computer prerequisite

10. whether or not the program has a mandatory ownership policy

The amount of CAl used was taken from the table on the questionnaire that allowed
respondents to match the type of CAl with the content area of physical therapy education where
it is being used. Responses were counted for each program, and the mean amount of CAl was
determined for each respondent, and then for PT and PTA programs. The mean amount of CAl
between PT and PTA programs was compared using an Independent samplest-test. The alpha
level was set at p < .01. SPSS® for Windows® 10.0 (SPSS, Inc. Chicago, IL) was used for all
analyses. All other quantitative data were analyzed using frequencies and percentages, and then

PT and PTA programs were compared on each item.
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Research Question #2

What are faculty’ s perceptions of: positive aspects, negative aspects, type of learning that
occurs, learning style, aptitude, and the overall impact of computers on physical therapy
education?

The quantitative data, which included positive aspects, negative aspects, faculty
perceptions of learning style and aptitude were analyzed by determining the frequency,
percentage, and mode of responses for each item. These were a'so compared between PT and
PTA programs. Positive and negative aspects were further analyzed to determine faculty
perceptions of type of learning that occurred with CAl (i.e. problem solving skills and
psychomotor skills). Results were analyzed by determining the percentage of responses for each
group.

Research Question #3
How are faculty selecting and evaluating CAI?

These data were taken from questionnaire yes-no items asking if (a) they had recently
purchased any instructional software programs, (b) they had recently discontinued use of any
software, and (c) if they were working to design their own instructional software materias. Y es-
no responses were counted and percentages were tabulated. Examples given under the
description of the yes-no itemsfor (), recent purchases of instructional software, were listed and
tabulated by the frequency of responses for PT and PTA programs.

Research Question #4
Do computer-based licensing examsinfluence faculty decisions to integrate CAI?
Quantitative data were taken from questionnaire yes-no items asking if () computer use

in their program adequately prepared students for the computer-based licensing exam and (b) if
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the computer-based licensing exam had influenced their decision to integrate CAl. Data were
tabulated according to frequency and percentages were reported. In addition, a Pearson product-
moment correlation coefficient (r) was used to determine the magnitude and direction of the
relationship between the amount of CAl being used and licensing exam pass rate. In addition, a
Point-biserial correlation coefficient (r,n) Was used to determine if arelationship existed between

integration of computer-based testing and licensing exam scores.

Qualitative Data

Qualitative data were taken from the questionnaire (open-ended explanations following
yes-no items and open-ended items), interviews, and document analysis. These data were
analyzed using the qualitative research paradigm through naturalistic inquiry, case analysis, and
inductive analysis, as described by Denzin and Lincoln (1998). Naturalistic inquiry is the study
of real-world situations, without manipulation of the variables under study (Patton, 1990). The
case method was used to describe specific case examples and to capture details from individual
programs. Inductive analysis, or the grounded theory approach, is when the researcher generates,
verifies, and confirms theories about a particular topic as they emerge from the data (Patton).

Field notes and interview data were transcribed and coded according to concepts that
appeared. A concept can be defined as an idea, or understanding, that is derived from a set of
experiences. Concepts in the data were identified by key phrases and examples given by
participants. These are also known as indigenous concepts (Patton, 1990).

Concepts in the data were clustered and counted. General concepts subsumed more
particular ones, and the result was emergent concepts used to describe perceptions of CAl in
physical therapy education. Concepts emerged from the datain that as data were collected and

analyzed, key concepts appeared, or came into view. Their emergent nature was such that
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openness and flexibility to new concepts remained as data collection and analysis continued
(Patton, 1990).

Research Question #1

What are the similarities and differences in types and uses of CAl between physical therapist
and physical therapist assistant education programs?

Open-ended explanations that accompanied guestionnaire yes-no items 9, 11, 12, 13, and
14 provided data to answer research question #1. Additional qualitative data were provided
through interviews and document analysis. Case studies provided in-depth examples of types of
CAI being used, courses whereit is being used, as well as computer literacy and ownership
policies. Data were analyzed as described above, using inductive analysis.

Research Question #2

What are faculty’ s perceptions of: positive aspects, negative aspects, type of learning that
occurs, learning style, aptitude, and the overall impact of computers on physical therapy
education?

Open-ended questionnaire items #1, 4, and 5, interview data, and document analysis
provided data to answer this research question. Case examples elicited from the interviews and
document analysis provided additional data. Data were analyzed as described above, using
inductive analysis.

Research Questions #3
#3 How are faculty selecting and evaluating CAI?

Qualitative data were taken from open-ended questionnaire items #2 and 3 and document

anaysis. Data were coded according to responses provided by individuals completing the

guestionnaire. Responses were then categorized, counted, and described.
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Research Question #4

Do computer-based licensing examsinfluence faculty decisions to integrate CAI?
Open-ended explanations that accompanied questionnaire yes-no items#17 and 18 were

used to answer this research question. Data were coded according to responses provided by

individual s completing the questionnaire. Responses were then categorized, counted, and

described.

Triangulation

Triangulation allows the researcher to validate and cross check data, increasing credibility of
the research (Patton, 1990). Patton further described triangulation as “a process by which a
researcher can guard against the accusation that a study’ s findings are ssmply an artifact of a
single method, a single source, or asingle investigator’s biases” (p. 470). Methodological
triangulation was used in this study. Methodological triangulation is away to strengthen a study
by employing multiple methods (questionnaires, interviews, document analysis) to study the
same phenomenon. Stake (1995) indicated that the use of multiple methods within a single study
could illuminate or nullify extraneous variables. Patton reported that a mixed-method approach
(quantitative and qualitative) could also be an effective form of methodological triangulation.

Methodological triangulation occurred through the use of different methods of data
collection, or measurement: the questionnaire' s open-ended items, interviews, and document
analysis. Methodological triangulation was used to verify emergent concepts. If a concept
emerged from the open-ended questionnaire items, it was substantiated in the interviews and
document analysis. Further, if a new theme emerged during the interviews, it too was

substantiated in other aspects of the data. Emergent concepts were “key interpretations’ of the



gualitative data and therefore, according to Stake (1995) needed extra effort toward

confirmation.
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CHAPTER FOUR: RESULTS
The results section provides quantitative and qualitative data for each research question.
Specific case examples are also presented for research questions #1 and #2. The qualitative data
are further divided into questionnaire, interview, and document analysis data. A summary of

results for each research question is also provided. An outline of resultsis provided in Appendix

E.
Resear ch Question #1
What are the similarities and differencesin types and uses of CAl between PT and PTA
Programs?
Quantitative Data
Amount of CAI

Results of closed-ended questionnaire responses indicated that PT programs use a mean
of nine different types of CAIl (SD =7.79, range = 0 —46) and PTA programs use eight different
types (SD = 8.7, range = 0 — 46). For the Independent samples t-test, assumptions for normality,
equality of variances, and independent observations were all satisfied. Results of this t-test
indicated no significant difference between the amount of CAl used in PT and PTA programs (t
=1.107, p=.270) (Appendix F).

Types and Usesfor CAl

Seventy-seven percent of PT and 78% of PTA programs reported using instructional CD-
ROMs. Eighty percent of PT and 43% of PTA programs reported using web pages. Forty percent
of PT and 12.6% of PTA programs reported using chat rooms designed with course management

software. Thirty-seven percent of PT and 22% of PTA programs reported using online quizzes.
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PT programs reported using CAl most frequently in anatomy, kinesiology, and research
courses. PTA programs reported using CAl most frequently in procedures, kinesiology, and
therapeutic exercise courses. The most frequently reported types of CAl matched by content area
for PT programs were (@) CD-ROMSs for anatomy and (b) web pages for research. For PTA
programs, the most frequently reported types of CAl matched by content area were (a) CD-
ROMs for procedures and (b) CD-ROMs for anatomy. All types of CAl matched by content area
for PT and PTA programs can be found in Appendix G.

Usesfor CAl, reported by PT and PTA programs can be found in Figures 4.1a and b.
Both PT and PTA respondents reported the most common use of CAIl was for optional tutorials.
Faculty Integrating CAl

Average size of faculty for PT programs responding was 12 members, and for PTA
programs, average size faculty was 4 members. Of the PT programs responding, 8% reported
that all faculty members are integrating CAl. Eighteen percent reported 1-2, 35.5% reported 3-4,
and 35.5% reported 5 or more (but not all) faculty members are integrating CAl. Three percent
of PT programsindicated that no faculty members are integrating CAI.

Of the PTA programs responding, 34.7% reported that all faculty members were
integrating CAl. Forty-six percent reported 1-2, 10.2% reported 3-4, and 3.1% reported that 5 or
more (but not all) faculty members are integrating CAl. Six percent of PTA programs indicated

that no faculty members are integrating CAL.



Figure 4.1 Uses of CAl Reported PT and PTA Respondents
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Continuing Education Courses

Seventy-six percent of PT and 59% of PTA program respondents indicated taking
continuing education courses related to CAl.
Institutional Incentive

Twenty percent of PT programs and 27% of PTA programs are being offered incentive
from the institution for developing and integrating CAl. Among the institutions where incentive
isbeing provided (PT and PTA combined) there is a mean amount of eight (SD = 7.37,range=0
—32) different types of CAIl being used. In institutions where incentive is not being provided,
there is a mean amount of nine (8D = 9.0, range = 0 — 46) different types of CAl being used.
Formal Computer Instruction and Ownership

Fifty-seven percent of PT and 33% of PTA programs indicated they are providing formal
computer instruction to students within their programs. Forty-six percent of PT and 47% of PTA
programs indicated they have a computer prerequisite course. Finally, 9% of PT and none of

PTA programs indicated they have a mandatory computer ownership policy.

Qualitative Data

Types and Uses of CAl

Instructional CD-ROMSs (I nterview Data).

PT Data. Intheinterviews, PT2, 3, 4, 5, and 6 reported using instructional CD-ROMs for
anatomy courses. PT2 and 4 both indicated using the CD-ROMs in place of traditional cadaver
dissection, although both participants indicated prosected cadavers were available. PT4 indicated
both positive and negative aspects of using software in place of traditional dissection. He said,
“In traditional cadaver anatomy courses, alarge proportion of time is spent digging and scraping

and there is asmaller estimated time on identification of relationships.” However, with the
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software, all the timeis spent on identification. PT4 went on to say that traditional lab practical
exams are identification, so when using the cadaver, the instructional strategy is not consi stent
with the assessment; whereas with software use, the two methods are consistent. A negative
aspect (of replacing traditional dissection with CD-ROMSs) reported by PT4 was that students
have turned down their program because it did not have traditional dissection. PT4 has found that
schools offering traditional cadaver dissection will actually point out to applicants that his
program does not use traditional dissection, but uses computer software instead. Another
negative aspect of replacing dissection with CAl includes students not being able to handle the
body tissues, see structure variations in people, or see joint movement, ligaments, neuromuscul ar
termination, or nerve branching. Therefore, PT4 reports supplementing instruction with
prosections to integrate these experiences.

PT4 indicated that he wrote a dissector to correspond with A.D.A.M.® anatomy software
that is comparable to Grant’s Dissector®. (Grant’s Dissector® is a textbook to use when
performing traditional cadaver dissection). The CD-ROM dissector is used to allow studentsto
develop spatial relationships, primarily depth, and to use as a study guide. It aso includes
sections on maneuvering through the software and how to use the mouse. PT4 reported that the
quality study guide enhances the lab experience. He indicated his observations of student
learning during labs now are the same as when he taught cadaver dissection at another
institution. Finally, he stated that the accrediting agency for physical therapy education, CAPTE,
found the software to be a strength of the program.

Besides anatomy, other types of CD-ROMs were reported in the interviews. PT3 reported
recently purchasing LXR® testing software, which according to this participant helped increase

the program’ s licensure exam pass rate. PT1 indicated using avariety of CD-ROMs including
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procedures, therapeutic exercise, modalities, kinesiology, and patient evaluation. PT1 indicated
these materials are placed in the library for student use and are assigned as required reading
material, although she indicated they do not check to seeif the students useit. PT6 indicated
having cardiopulmonary and neurology CD-ROMs available for student checkout. PT6 reported
that when CD-ROM material istoo advanced for entry-level students, she usesit during lecture
instead of allowing students to access it independently.

PTA Data. PTA1, 2, 3, and 4 indicated using CD-ROMs for procedures courses (PTA5S
reported he was not using any instructional CD-ROMS). These CD-ROMs included goniometry
(PTAL, 2, 4), manual muscletesting (PTAL, 2, 4), gait analysis (PTA1, 2), and modalities
(PTA3). These are being used in severa ways.

PTA1 and 4 indicated using the software during classroom lecture. PTA1 reported that
where they used to use videotapes, now they use CD-ROMs. PTA1 and 4 also reported placing
the software on reserve in the computer lab, so students can access it during free time for
tutorials or to supplement class instruction. PTA3 reported a problem with placing material in
computer labs for optional tutorials. PTA3 stated, “Unless you require it, the students will not do
it.” She went on to say that it might be good for some students, but integration of instructional
CD-ROM s needs to be beyond “Hereitis.”

PTA2 and 3 indicated that students can use the CDs to get the theory, or facts, but both
participants indicated the instructor must be the one to provide the higher-level skills. PTA2
went on to say students “can use the CD-ROM until they are blue in the face and they will still
not be able to apply the information.” PTA?2 stated the instructor gives the “how to” and the
“how to problem solve’. Therefore, it isthe responsibility of the instructor to pull the

information together for the student after they access the software.
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PTAZ2 reported two problems encountered with instructional CD-ROMs. She indicated
there are often differencesin “what they teach and what is demonstrated on the software” or
sometimes software demonstrations differ from those presented in class, causing confusion
among students. PTA2 indicated that some software shows a variety of ways to perform one
skill. She went on to say that students have lost points on practical exams because they perform
the skill in away provided on the CD, but not wanted for the practical exam. Students do this
after she specifically tells them the way she wants the skill to be performed for the practical
exam. She recommends the instructor should be proactive in explaining differences between the
software and classroom instruction. PTA2 also feels that these instructional CD-ROMs are better
when they include avariety of media, rather than just text. She reported that recently published
software has been nothing more than a reproduction of the textbook.

The Internet (Interview Data).

PT Data. PT interview participants described many aspects of the Internet that could be
used for instruction, including web pages, chat rooms, and online quizzes. All PT interview
participants indicated using web pages designed with course management software. PT1, 3, 4, 5,
and 6 described using these web pages for communicating with students. Web pages included
assignment answer keys (PT1), syllabi (PT4, 5, and 6), and lab practical schedules (PT4). PT1, 5,
and 6 also reported they are integrating links to external web sites. PT1, 5, and 6 described
placing additional course content on web pages such as pictures and videos. These included
pictures of different wheelchairs and video gait analysis (PT1) and Quick Time® movies for
pediatrics, gait analysis, and normal development (PT5).

PT 5 and 6 added faculty members are placing class notes on their web pages. PT5 stated

that in the first year of the program, students print class notes and bring them to class for
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traditional note taking, however, by the third year, PT5 stated that students bring their laptops to
class and take notes directly on their computers. She added that an Internet hook-up is provided
at each seat in the classroom. PT5 claimed note taking directly on the computer served a
particularly important purpose for students on clinical affiliations. She reported when students
use their laptops to take notes, they do not have to take textbooks to their clinic sites but instead
students take their laptops, and they have all of their class notes with them. PT6 reported students
print notes during all three years of the program, but in those classrooms, Internet hook-ups are
not provided at every seat, only along the wall.

Further interview datarevealed PT1-6 using the Internet for research activities. PT5
reported students use sites like PubMed, Grateful Med, Merck, Medscape, and many others for
research and reference. PT1 indicated using the web for evidence-based projects where part of
the student’ s score is dependent upon their description of the search procedure. PT6 stated that
students have the ability to get their hands on a variety of resources, and because of this, they are
becoming more skeptical with information obtained from the Internet.

PT6 reported using the Internet to replace a portion of traditional classroom meetings by
placing content on the web, and allowing students access it at their convenience. She indicated
that 60% of a pathology course is taught this way, and only 40% of the course is taught using
traditional methods. PT6 stated that students have access to a variety of images available over the
web, and she uses tutorial quizzes as a guide for directing their learning. She reported that
students have less contact hours in the classroom, and “ They love the flexibility.”

Instruction that is entirely web-based, or web-based instruction (WBI) is also being used
in PT programs. For example, PT5 indicated using this format for delivering advanced electives

to third-year PT students who are participating in clinical affiliations. Examples of these
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advanced elective courses include: pharmacol ogy, pediatric orthopedics, advanced anatomy and
physiology of the vestibular system, administration, nutrition, sports physical therapy, strength
and conditioning, and advanced foot and ankle. Web CT® is used as the delivery platform, and
students have required readings, questions to answer, and then application projects under each
topic. Students can access the course at their convenience, but they have deadlines for submitting
assignments. Assessment in these advanced elective courses is accomplished through portfolio
and project evaluation.

PT1, 3, 4,5, and 6 reported using chat or bulletin boards. PT3 reported using chat during
clinical affiliations to encourage dialogue between students. PT3 also stated that chat is being
used in amanagement course. PT5 reported chat is being used in an advanced elective course,
Sports Physical Therapy. However, PT5 stated that chat, or synchronous communication, was
difficult due to individual time constraints and differing schedul es, especially when students are
on their clinical affiliations. Therefore, they have started using the bulletin board, or
asynchronous communication, more frequently. PT5 also indicated that bulletin boards were
better than real-time chat, because bulletin boards allowed students to post information at their
convenience, thus allowing more refl ective thought.

PT3, 5 and 6 reported using online quizzes. PT3 reported these are being used in the
management course, PT5 stated they are being used in almost every course, and PT6 indicated
using online quizzes in sections that have larger numbers of students. These three participants
indicated that quizzes are linked to course management software. PT5 indicated that they once
tried e-mailing quizzes, but there was no test security. Students were downloading the quizzes
and saving copies. Now with the instructional packages, there is alot more security. These

participants were asked about students taking quizzes in uncontrolled settings, such as at home,
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or in an unmonitored computer lab. PT5 reported that quizzes were timed so students can’t |ook
up the questions. She added, “1f you are writing questions that can be looked up that quickly you
deserve to be cheated on.” Otherwise, PT5 indicated that professional ethics prevents cheating,
and she has students sign aform indicating they did not cheat on the exam. When exams need
stricter monitoring, students bring their laptops to class and complete the exam in a monitored
classroom environment (PT5). In a program where an Internet connection is not provided at
every seat, exams are held in monitored computer labs (PT6).

PTA Data. All PTA interview participants indicated placing class material on the Internet
and using it as atool for communication. PTA1 reported using e-mail and PTA2 and 5 indicated
posting syllabi, schedules, required readings, and course information. None of the PTA interview
participants indicated placing notes on course web pages. PTA1L, 2, and 5 reported they were
using the Internet for information gathering.

PTAL, 3, and 5 reported they were using the Internet to replace a portion of traditional
classroom meetings. At the time of the data collection, PTA1 was working on a course web site
to integrate physics, anatomy, and physiology content. The site will contain content, videos,
assignments, and testing. For the 15-week semester, the class will have five traditional meetings.
PTAS isusing this format for the Physical Agents course and Introduction to Physical Therapy
course. He indicated that each week, reading material (in the form of sides) was placed on the
course web site. The students must access the information, review it, and then take the online
quiz. PTAS reported that this method allowed for areduction in the number of on-campus
meetings, which is beneficial for students who work and for commuters. In addition, this allowed
for in-class time to be spent pulling the facts together and practicing skills at a higher level

through case study applications.
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Further interview dataindicated PTA2 and 4 using WBI. PTA2 reported two medical
ethics courses and a licensure review preparation course being offered through WBI. PTA4
indicated that courses like medical terminology, pathology, and human body structures are being
offered as 100% online courses. She added that at their institution, students have an option to
take all general education courses through WBI. PTA4 reported these courses have helped with
enrolling students who work full-time. PTA4 aso provided an ideathat she has, which isto
develop an expansion program where al lecture material is online, and students only come to
campus for lab experiences.

PTAZ2 and 5 reported using online chat or bulletin boards. PTA2 reported she preferred
bulletin boards because of students misspelling words. However she reported she haslittle time
to use thisfeature. PTAS described using bulletin boards during clinical affiliations. He stated
the clinical coordinator posts questions on the bulletin board and students must answer them. If
students get the questions wrong, then a pop-up screen appears suggesting they meet with their
clinical instructors about the content.

PTA1-5 reported using online quizzes. PTA1, 2, 3, and 5 reported using Web CT® for
delivering the quizzes. Both PTA3 and 5 described their uses of the online quizzes. In both cases,
students are required to compl ete the quizzes prior to attending classes. PTA3 and 5 indicated
that if students know the facts prior to class, then higher-level concepts could be practiced in the
classroom. PTA3 and 4 agree that this process allows students to get more repetitions and have a
better understanding of the material. PTA4 added that online quizzes allow underachieving
students multiple opportunities to raise self-esteem. PTA3 stated these quizzes help students
become more organized and self-directed. PTA3 reported using a weekly self-assessment for

students to identify whether they were developing these skills.
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PTA3 and 5 reported limitations with online quizzes. First, these PTA participants
utilizing online quizzes were a so concerned about cheating. PTA3 and 5 indicated that quizzes
are timed so students are unable to look up the correct answers. PTA3 reported giving 2 minutes
for a 10-item multiple choice quiz. Second, PTA3 indicated her biggest concern regarding online
guizzes was related to instructional technology including slow dial-up connections that become
frustrating to students. PTA3 added that computer labs are faster, but that takes away the
convenience.

The Internet (Document Analysis).

PT Data. Document 2 included web pages used to enhance traditional instruction for a
Case Conference course and a Medical Management course. For both, there were still traditional
class meetings, but the Internet was used as a supplement. Material posted included the syllabus,
course objectives, schedules, assignments, lecture notes, discussion questions for that week’s
class meeting, links to external sites, study questions, and self-study units. Courses were used to
pull together severa areas of physical therapy, including basic and clinical sciences aswell as
rehabilitation interventions. Review of the Medical Management course web site included
weekly discussion questions on autonomous PT practice and direct access, injury prevention and
screening, PT responsibilities, and PT diagnoses. Students were given an assignment to
incorporate severa physical therapy related readings, including the Guide to Physical Therapist
Practice and readings from the professional association’s web site.

The Case Conferenceis a course for both occupational and physical therapist students.
The course web site included a sample patient case presented to students via Power Point® that
reviewed patient evaluations performed by an occupational therapist and a physical therapist.

Students were provided with treatments and the patient’s weekly progress. The patient was given
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anew diagnosisin week three. Students were aso provided with the occupational and physical

therapists adaptive equipment recommendations. Students were to review the case prior to class

and complete awritten report on the following:

1.

2.

8.

0.

Primary diagnosis

Preexisting problems

Similarities and differences in evaluation and treatment approaches
Treatment techniques/ approaches

Patient changes during treatment

Treatment adaptations by therapist after change in status
Transdisciplinary issues

Other professions referred to in the case

Benefit to patient related to transdisciplinary approach

Review of Document 6 revealed two different ways the Internet is being used for research

in aPT program. First, using course web pages, students are presented with a patient case that

included pictures and short video clips. Students must determine impairments and interventions

for that patient, and use the Internet to provide evidence that supports the identified treatment.

Document 3 included students comparing Internet sites on their usefulness to provide patients

and PTswith information.

PTA Data. Document 7 demonstrated two PTA course web sites using Web CT® asa

delivery platform, with factual, or knowledge level materia being presented on slides. The

information was taken from students’ textbooks, and they were given definitions, concepts, and

additional factual information related to the topics. Unit objectives, graphics, clip art, guiding
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guestions, supplemental reading assignments, external links for obtaining additional information,
and homework activities were also posted on the course web site.

Document 9 included online quizzes, using Web CT® as the delivery platform. Questions
were in multiple-choice format and were being asked at the recall level. The instructor was
allowing as many as 15 minutes to answer 10 multiple-choice questions at the recall level.
Faculty Continuing Education

Questionnaire #9.

Of the faculty taking continuing education courses related to CAl, open-ended
guestionnaire explanations indicated 25 PT and 18 PTA respondents taking courses for designing
WBI. Six PT and 12 PTA respondents indicated taking courses offered by the physical therapy
professional association. Thirteen PT and 19 PTA respondents indicated using on-campus
computer courses offered through the institution’ s technology department.

Institutional Incentive

Questionnaire #11.

Of the faculty being offered incentive for CAl development, open-ended questionnaire
explanations indicated one PT and eight PTA questionnaire respondents being offered monetary
incentive. Thisincluded grant funding, overload pay, and monetary stipends. An additional one
PT and seven PTA respondents reported receiving an adjusted workload. Five PT and one PTA
respondent reported that CAl development and integration are evaluated either as course
development or scholarship activities.

I nterview Data.

In aninterview, PTA1 offered an example of an incentive program being offered in her

area. Thereisagroup called “ Teaching with Technology Fellows.” The faculty member submits
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an instructional technology project to the group, and then they are considered for acceptance into
“The Fellows.” Once accepted, the faculty member gets $1,000 to purchase items for the
computer lab and take a course on integrating software. “...and the course is great,” she added.
PTA1 reported that no one takes advantage of this program.

Formal Computer Instruction

Formal Instruction Provided by Program.

Questionnaire #12. For formal instruction provided to students by the programs, open-
ended questionnaire explanations indicated that five PT and one PTA respondent provide formal
computer instruction at orientation. Thisincluded orientation to library resources and university
technology centers. In addition, PT respondents indicated providing alarger variety of computer
skillsto students including Internet searches, statistical software, database management,
electronic mail, spreadsheet development, word processing, and slide fabrication. PTA
respondents indicated only providing instruction for Internet searches and word processing. In
programs (PT and PTA) where formal instruction is not provided, 11 PT and 3 PTA respondents
indicated that formal computer instruction is available through on-campus resources but is not
formally provided by the program.

I nterview Data. Interview datarevealed PT1 using alist of 83 computer skills classified
as prerequisite, entry-level, or advanced. Thelist is sent out to new students, and then during the
first week of class, students rank themselves on each item, and faculty use the list to identify
weaknesses. Weaknesses are provided to the university’s medical library staff who then holds
sessions to assist students improve their computer skills. She reported, “ Faculty members tell
students what they need but do not necessarily teach it. All faculty incorporate elements of

technology into what is meaningful for that particular course.” PTA1 also reported teaching what
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can be done in the context of the class, but otherwise she directs students toward a support
person in thelibrary or Learning Resources Center.

Document Analysis. Document 1 analysis reveaed the 10 general computer abilities used
by PT1. These are further divided into 26 prerequisite, 29 entry-level, and 28 advanced skills.
The general abilities include knowledge of basic computer operations, word processing,
information searching, communication tools, data security, environmental computer threats,
spreadsheets, presentations, database management, and el ectronic patient management systems.
It isused to evaluate the students' perceptions of their computer skills. The skills are written in
both behavioral and cognitive terms, and it includes basic and advanced applications of various
software programs and the Internet.

Computer Prerequisite.

Questionnaire #13. Of both PT and PTA programs requiring a formal computer
prerequisite, open-ended questionnaire explanations indicated 15 PT and 19 PTA respondents
reported this was a basic computer literacy course.

I nterview Data. In the interviews, PTA4 indicated the general education computer
requirement allows students to have the basic skills, and they do not have to use class time once
students are in the PTA program. PTA2 reported the institution has a computer graduation
requirement called “Tech Tools.” “Tech Tool” skillsinclude statistics, word processing,
spreadsheets, and Internet searches. Students must either complete a computer proficiency course
that teaches these skills, or test out of it. PTA2 reports they are working to formally incorporate
al necessary “Tech Tool” components into their program so that upon completion of the PTA

program, students will have satisfied the college’ s computer graduation requirement.
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Mandatory Ownership

Questionnaire #14.

Open-ended questionnaire responses indicated that an additional four PT and three PTA
programs have mandatory computer access policies. Two PT respondents indicated that
computer ownership was highly recommended. One PTA program respondent indicated they
were considering a mandatory ownership policy.

I nterview Data.

Two interview participants (PT5 and 6) indicated having mandatory computer ownership
or leasing policies. PT5 reported that mandatory laptop ownership is accomplished through
providing students with alist of specifications required in their admissions letter and students
agree to comply by signing their acceptance letter. Minimum specifications are in place so that
material, assignments, software, and projects can be run on each student’ s machine. Students are
required to purchase the computer independently. PT5 reported the university does provide
students with minimal technical support, but students must seek out more complex technical
support needs. This mandatory ownership policy isrequired for all university students.

PT6 indicated using a mandatory laptop lease program. This program is used throughout
all medical and allied health programs at the university. The computers are issued to the students
by the university. A positive aspect of this lease program isthat computers are given more
technical support by the institution, and faculty can determine software installations before
computers are issued to students. PT6 indicated that students have raised questions about the
cost, because they could purchase a more powerful machine at less cost, but then students would

not have access to software licenses, university technical support, or the university network.
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Document Analysis.

Review of Document 5 indicated minimum specifications for computer ownership given

by PT5. For Windows-based systems, they were:

1.

2.

Pentium 111, or better

Ethernet/M odem adapter

128 MB RAM

20 GB hard disk

CD-ROM

Windows 98 or newer

Office 97 or 2000 (Word, Power Point, Excel)
Microsoft Internet Explorer

Internet access via personal Internet Service Provider

Resear ch Question #2

What are faculty’ s perceptions regarding: positive aspects, negative aspects, type of

learning that occurs, learning style, aptitude, and the overall impact of computers on physical

therapy education?

Quantitative Data

Positive and Negative Aspects of CAl

Positive aspects of CAl are reported in Table 4.1. Positive aspects most often reported by

both groups included improved knowledge of technology and improved independence with

information gathering. Negative aspects of CAl are reported in Table 4.2. Negative aspects most

often reported by both groups included cost and lack of time for devel opment.



Table 4.1 Positive Aspects of CAI
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PT PTA
I mproves knowledge of technology 63.8% 66.0%
I mproves student/faculty communication 56.3 23.6
Allows individualized instruction 33.8 34.0
I ncreases inter activity among subjects 30.0 20.8
I mproves student independence with 73.8 60.4

information gathering

Allowsfaster learning 8.8 7.50
Provides review sessions 48.8 53.8
Allows mor e effective use of classtime 51.3 40.6
I mproves problem solving skills 375 29.2
I mproves psychomotor skills 3.80 7.50

indicates most frequently

indicates second most
reported frequently reported

reported

indicates third most frequently




Table 4.2 Negative Aspects of CAI
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PT PTA
Cost 52.5% 60.4%
Rapid obsolescence 45.0 43.4
Lack of research on it’s effectiveness 222 22.6
No gold standard to evaluate 18.8 27.4
Lack of production of quality items 21.3 25.5
Lack of timefor development 76.3 61.3
Lack of timefor integration 40.0 47.2
Lack of student interest 10.0 9.4
Lack of faculty interest 225 94
Littleto no faculty incentive 43.8 151
Difficult to use 17.9 14.9
Does not improve problem solving skills 115 6.90
Does not improve psychomotor skills 154 9.90

indicates most frequently reported

indicates second
most frequently
reported

indicates third most
frequently reported
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Type of Learning that Occurswith CAl

Questionnaire data from the positive and negative aspect questions (multiple choice #4
and #5) were further examined to determine perceptions of the relationships between CAl,
problem-solving, and psychomotor skills. Thirty-seven percent of PT and 29% of PTA
respondents indicated that a positive aspect of CAl was that it improved problem-solving skills.
Eleven percent of PT respondents and 6.9% of PTA respondents indicated that a negative aspect
of CAl wasthat it did not improve problem-solving skills. Three percent of PT respondents and
7.5% of PTA respondents indicated that a positive aspect of CAl wasthat it improved
psychomotor skills. Fifteen percent of PT respondents and 10% of PTA respondents indicated
that a negative aspect of CAl was that it did not improve psychomotor skills.
Learning Style and Aptitude

Of the PT program respondents, 50% indicated they were unsure of the predominant
learning style among their students. Other PT respondents reported the predominant style was
kinesthetic (23.9%), followed by visual (22.4%), and then auditory (3.0%). Of the PTA
respondents, 48.4% reported the predominant learning style among their students was
kinesthetic. Others indicated the predominant style was visual (25.3%) or auditory (5.3%).
Twenty-one percent of PTA program respondents reported they were unsure of the predominant
learning style among their students.

Perceptions of the relationship between learning style and CAl for PT and PTA
respondents are illustrated in Figure 4.2. Sixty (60.8) percent of PT and 49% of PTA respondents
indicated they were unsure as to what type of learning style benefits most from CAl. Perceptions

of the relationship between student aptitude and CAl areillustrated in Figure 4.3.



Figure 4.2 Perceptions of Learning Styles That Benefit Most Using CAlI
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Figure 4.3 Perceptions of Student Aptitude and Benefit of Using CAI
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Seventy percent of PT and 54% of PTA respondents indicated they were unsure as to whether

high or low aptitude students benefit more by using CAI.

Qualitative Data

Positive Aspects of CAI

Questionnaire #4.

When asked what was the most important reason to integrate computers, 11 PT and 11
PTA questionnaire respondents indicated that computer skills are needed for the future. An
additional 17 PT and 27 PTA respondents indicated that students must know how to use
computers for accessing information, to promote lifelong learning, or to improve clinical
practice. PT respondents wrote: The computer’s ability “to access information and application
within our society will continue to increase in the future,” and “ Technology is here to stay and
will only further become part of our lives.” Another PT respondent wrote, “Computer skills
facilitate lifelong learning and individual responsibility for continued development, as a person
and professional.” Comments from PTA respondents included “ Society demandsit,” “ Students
demand it,” “ Technology is part of the global world,” and “Independent learning is fostered.”

Another positive aspect identified by 11 PT and 16 PTA questionnaire respondents was
the computer’ s ability to be used as an educational tool that provides avariety of learning
experiences. Examples of written responses from both PT and PTA programs included, CAl

increases learning opportunities,

“offers multiple modalities, captures students with different
needs,” “adds diversity to the learning environment,” and allows “another medium for student
learning.”

An additional twelve PT and 11 PTA questionnaire respondents indicated the most

important reason to integrate computers was to enhance or improve learning. Additional
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comments provided by these respondents were: (a) computers supplement learning and reinforce
the ability to review with guidance when not on site (PT); (b) CAI alows development of
fundamental concepts and knowledge for integration into advanced courses (PT); and (c) CAl
allows repetition of material (PTA). One PT questionnaire respondent added computers offer
“opportunities...to optimize education.”

Finally, an additional six PT and three PTA guestionnaire respondents indicated CAl
provides more effective use of classroom time. Examples of written responses related to this
from both PT and PTA programs were, CAl “provides better use of classroom time,” “may alter
percent of time spent on content,” and “allows more efficient delivery of learning.”

I nterview Data.

Interview data suggested three positive aspects of CAl. First, students likeit. PT3 and 6
reported students are enjoying the flexibility associated with CAl. PT2, 3, 5, and PTA3 indicated
that students enjoy using CAl. PT5 stated, “ Students are loving it,” and PT2 indicated, “ Students
find the computer work intriguing.”

Second, participants identified better computing skills since CAl has been used. PT1, 2,5
and PTAL, 2, 3, and 5 indicated students were becoming more computer savvy since
opportunities for computer use have increased. PT3 stated students are “ not intimidated by
computers,” and PTA1 reported students show “decreased computer anxiety.” In fact, PTA1
added that last year the licensure exam pass rate was 100%, and she believed they did not change
anything else, nor were the students any different than previous years.

Third, computers provide another way for students to learn. PTAS stated that computers
provide another avenue of learning. PTA1, 3, and 4 indicated CAl allowed students more review.

PTA3 added that students get more repetitions with CAl, alowing more exposure to difficult
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material. PTAS reported that each year since CAl has been integrated, the program has met its
compuiter literacy goal. No PT interview participants reported “review” to be a positive aspect of
CAl.

Document Analysis.

Document analysis revealed positive aspects of CAl aswell. Documents submitted by a
PT program (Document 4) indicated students devel oping sophisticated knowledge of computers
and multimedia technology. Third year students do terminal projects that can be an educational
web site. For example, there was an extensive Neuroanatomy Atlas designed for the Internet. It
included slides of brain cross-sections in multiple views, and there were labeled and un-labeled
pictures that allowed review. Another example included a site for gait analysis that included
normal gait, video clips, and EMG data. This site included examples of pathological gait aswell.
Another example was on Cardiac Rehabilitation. This site included advanced graphics, and a
pre-test and post-test.

Document 9 included a participant’s rational for integrating CAl. In this document, he
indicated positive aspects of using partial online courses. These were providing immediate
feedback, providing hyperlinks to outside educational resources, increasing communication
through bulletin boards and e-mail, and improving student’s comfort level with the Internet.

Document 10 included reasons why a participant uses WBI. Reasons were:

1. provides aportal to outstanding resources

2. enhances students responsibility for their learning

3. savestime

4. prepares studentsto participate in, and learn from, the Internet
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5. alows participant to use “feedback lectures,” lectures that surround case studies and

foster application

6. accessibility

This document also included the following statement: “When you offer internet-based
learning activities you have the opportunity to provide learning that is not place- or time-bound.”
Also, it asked, “ Are people more likely to participate in learning activities when this type of
flexibility is available?”

Negative Aspects of CAl

I nterview Data.

PT1-4 offered limitations to courses taught through WBI in physical therapy. PT1 and 4
agree that it would be easier for a post-professional program or transitional Doctorate of Physical
Therapy (DPT) program to use WBI, rather than entry-level students. A transitional DPT is
designed to bridge a Master’ s Degree in Physical Therapy to a DPT. PT1 indicated WBI would
be better for post-professiona students due to timing and convenience, alowing these students to
work full-timeinaclinical setting. PT1, 2, 3, and 4 indicated that successful integration of WBI
in physical therapy would depend upon the material being taught. PT1 offered that it would be
harder with entry-level courses because of certain skills that are taught, such as the hands-on,
patient care skills. PT2 agreed that you would have to get together for labs, and the WBI should
be reserved for more independent work. PT1, 2, and 3 reported that communication and
interpersonal skills are lost with WBI. PT1 added that she “has a hard time with entire courses
being offered online.” PT2 added that interaction and discussion among instructors and students
islost, and it “can’'t possibly be the same” as traditional instruction. Finally PT3 indicated that

WBI misses out on the ability to have everyone in the room at the same time, hearing the
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discussion. He added that he is reluctant to give up the traditional approach because “ Students
need to experience the materia verbally.” Nevertheless, PT1 admitted reluctantly, that more
WBI might be the future of PT education because of declining enrollment.

The PTA participants offered similar limitations to using WBI in physical therapy.
PTA1-4 reported that al material should not be taught over the Internet. PTA1 stated that a
course like medical terminology could safely be taught viaWBI, but PTA1, 2, 3, and 4 agree that
psychomotor skills cannot be taught using this method, and they stated they had to have labs.
PTAS expressed concern about the type of information given with WBI, being mostly factual.
PTA3 and 4 noted concern about loss of the face-to-face interaction that occurs with this
instructional method. PTA4 added that some students need access to alive person. Finally, PTA3
indicated there is still no evidence that WBI enhances learning, “So why do it?’

Additional negative aspects identified in the interview dataincluded: lack of research on
effectiveness (PT3 and PTA3) and no guarantee of additional learning taking place (PT3, PTA2,
and 5). Other negative aspects identified included time and cost (PT3 and 4), and PT4 indicated
that he did not know how to overcome the “lack of time” factor. Furthermore, PTAS, 4, and 5
reported negative aspects associated with lack of technical support and lack of institutional
support. PTAS stated, “ Institutions need to fully appreciate the (faculty’s) commitment by
protecting (them) with policies and support services. There is nothing worse than having a course
fall apart. They (institutions) are already asking faculty to be content experts, educational

experts, and now technology experts. We can’t be all three.”



97

Overcoming Barriers Related to CAI

Questionnaire | tem #5.

When asked to describe how respondents were overcoming negative aspects of CAl, five
PT and 13 PTA questionnaire respondents indicated using slow, strategic planning to incorporate
CAl. Of these, two PT and nine PTA respondents indicated they were, “slowly acquiring
resources,” and “slowly integrating.” The others reported using deliberate planning, problem
solving, and planned integration.

More specific responses were related to how programs overcome cost and time factors.
Two PTA questionnaire respondents indicated cost as the biggest problem to overcome. Nine PT
and seven PTA program respondents reported acquiring funding by applying for grants. Three
PT and three PTA respondents stated they were sharing costs with other programs. One PT and
seven PTA respondents indicated allocating more of the program’ s budget to technology. Three
PTA program respondents indicated seeking out donations. Finally, one PTA respondent wrote,
“You find money if it'simportant.”

Three PT and five PTA questionnaire respondents wrote timing was the most difficult
aspect of CAl to overcome. One of these PT respondents noted, “The time problem pervades all
aspects of higher education.” A PTA respondent wrote, “ The biggest problems are lack of time
to familiarize (myself) with CAl and lack of time to develop our own.”

Five PT and two PTA respondents reported being granted release time for CAl
development. Four PT and nine PTA respondents reported having to use their persona time.
These PT and PTA respondents wrote, they were “putting in extra hours,” *“doing volunteer
work,” and “working longer, and harder.” Two PT and one PTA respondent reported hiring a

tech person, utilizing graduate assistants, or hiring work-study students to assist with CAl.
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Finally, six PTA respondents indicated they were just “making time.” These respondents added,
“We just accept it takes more time (and) effort but feel the benefits to students are worth it,” and
“ Staying positive and motivated myself (helps).” Another added, “ CAl is a supplement to
instruction and enhances PT/PTA education-it does not provide all the answers-keeping
perspective eliminates the negativity.”

Six PT and four PTA questionnaire respondents reported taking advantage of on-campus
learning resources and trying to become more knowledgeable in technology and CAI. Two
additional PT respondents indicated incorporating CAl into individual goals and professional
development plans. Finally, two PT and three PTA program respondents indicated requesting
support from the university administration.

While both PT and PTA programs noted strategies to overcome barriers of cost and time,
six PT and ten PTA respondents indicated they have been unable to proceed with CAl
integration because of these barriers. Two PTA respondents indicated they were “ Struggling to
keep up.” Two additional PTA respondents indicated they were struggling with declining
enrollment and one added, “Asthe quality of students decreases, we spend so much time on
basic skills, that time to develop CAl doesn’t exist.”

Type of Learning that Occurs

I nterview Data.

PT1, 3,5, and PTA2, 4, and 5 all agree that CAl provides factual information, and PT3
added that a component of learning is missing with CAI. PT5 and PTA2, 4, and 5 all provided
additional information though. PTA2 stated, “ The instructor is the key!” She went on to say that
instructors should give students assignments requiring them to use information at a higher level,

such as choosing exercises from a software package. PTA4 added that although CAI presents
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mostly factual information, the instructor could provide more examples, cases, changes in patient
status, and life examples. PTAS stated, “ Y ou can't effectively design CAl that moves beyond the
knowledge level,” but he went on to say that for analysis and application skills, the faculty must
establish amodel for student practice. PTAS then provided details of how he uses CAl: “We use
CAI to get out the facts, low on Bloom’s Taxonomy. We then use class time to do the higher-
level thinking skills.” All of these respondents agree that CAl can promote factual information,
however, it isthe instructor’ s role to help students develop higher-level skills. PT5 noted that any
course can be taught at alow level. The computer is only the mode for delivering the content.
She gave specific accounts of advanced el ective courses being taught via WBI, and how these
courses, in her opinion, allow development of higher-level thinking skills. The two examples
were Pharmacology and Pediatric Orthopedics. For the Pharmacology course, students write
essays on (a) whether or not PTs should have prescriptive authority and (b) the role of the PT in
providing over-the-counter drug recommendations. Students also interview a pharmacist and
research the Joint Commission on Accreditation of Healthcare Organization's (JCAHO)
requirements for pain control. Students use all thisinformation to write strategies for a PT
department for dealing with medications. The other example included a course on Pediatric
Orthopedics. For this course, students have assigned readings, but students must also do
observation hours, report on three pediatric case studies they find, and do videotapes of treatment
techniques. PT5 believes that in these advanced WBI courses, higher-level thinking skills are
being used merely by the way the instructor designed the learning experiences.

Document Analysis.

Review of Document 3, an advanced el ective course web site for the Pharmacol ogy

course offered by PT5 verified factual information being taught in the form of reading materials
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and study questions. However, as PT5 noted, there were assignments to integrate higher-level
thinking strategies. There were also uses of affective skills identified in these assignments.
Assignment #1 asked students about PTs having autonomous practice and what were legal and
ethical responsibilities for PTs counseling patients on medications. For assignment #2, students
had to do a medication history for a patient that included patient’s diagnosis, treatment plan,
prescription drugs, over-the-counter drugs, vitamins, implications for the PT, and implications of
drug knowledge on clinical practice. Assignment #3 asked students to determine of which drugs
PTs should be aware. For assignment #4, students were required to evaluate web-based drug
resources and whether they were appropriate for PTs. They had to “compare and contrast the
information presented and available for use by you.” They were to determine if these web
resources were sufficient or useful.

Document 9 revealed arationale for using WBI based on Bloom’s Taxonomy. It
indicated the goal of the instruction was for students to gain skills at the application level of
Bloom’ s Taxonomy (cognitive domain). In the document, application skills were defined as the
ability to relate and apply general ideas, procedures, principles, or theories to unique situations.
The teaching strategy he uses requires him to teach using activities that match this level of
learning. Using this method, lecture and passivity are de-emphasized and both active learning
and problem solving are emphasized. This approach came about after realizing that students
rarely, if ever, perform assigned readings before class, and they rely heavily on the instructor to

give them necessary content.
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The Perceived | mpact of CAl on Physical Therapy Education

Questionnaire #5.

When asked how do you think computers have influenced PT/PTA curriculum, 17 PT
and 18 PTA program questionnaire respondents indicated that computers have had a positive
impact on curriculum because of their ability to allow fast, easy access to information and
Internet resources. One PT program respondent indicated that computers probably have “very
little impact on content, but (they) have potential to revolutionize the way PT is practiced.
Evidence-based practice is grounded in computing. They will fundamentally change the way PT
is constructed.” Other PT responses included: Computers “increase access to research and
literature,” they allow “advanced evidence-based concepts and ease information access,” and
they alow “ease of accessing volumes of information.” PTA responses included computers have
“broadened access to knowledge,” “allowed access to more information outside of class,”
“provided opportunities for expanded information available to students,” and have been great for
patient education. Nevertheless, one PTA respondent indicated that the impact of computers has
mostly been in PT, rather than PTA because of evidence-based practice, although PTA students
may benefit by developing lifelong learning skills.

Fifteen PT and 15 PTA guestionnaire respondents indicated that computers have
improved faculty content delivery and teaching effectiveness. PT responses included: the
computer “increases visuals,” “alows enhanced teaching,” and “provides alternative ways to
present material.” PTA written responses were similar to those provided by PT respondents. Four
PTA respondents indicated that computers provide better visuals, and one PTA respondent
suggested that computers have expanded the capabilities for teaching and learning, kept

education exciting, and provided new tools for students.
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Nine PT and one PTA respondent indicated that computers have enhanced
communication between students and faculty. One of these PT respondents added that computer-
based communication has also enhanced student-faculty discussions and explanations that may
be individualized. The PTA respondent indicated electronic communication has also decreased
the paper trail.

PTA respondents shared two additional points. First, 12 PTA respondents indicated the
influence of computers may be just beginning in PTA programs. One reason for this was the
amount of non-traditional studentsin PTA programs. Second, three PTA respondents indicated
computers have forced students to learn computer and Internet search skills.

Eight PT and three PTA respondents provided more skeptical responses when asked
about the impact of computers. One PT respondent warned against the overwhelming amount of
information available to entry-level students on the Internet. She wrote, “1t becomes our job to
assist the student to understand the information in a stepwise and organized way.” Another PT
respondent noted that students are lesslikely to use the library now that information can be easily
accessed viathe Internet. In addition, three of these respondents indicated the computer is an
instructional tool and just like any instructional tool, “must be used wisely,” and “is only as good
astheinstructor using it.” This viewpoint is shared by one PTA respondent who indicated,
“Computers are just another tool that we have available.” Another PTA respondent indicated,
“We al think we should use them, even if there is no evidence that they aid in student learning.”
Another PT respondent wrote, Computers should be “used in moderation. | believe they are a
useful adjunct. Students still need teachers in their presence. Overuse of computer instruction is

dangerous to good learning.”
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I nterview Data.

Instructional Tool. All PT and PTA participants described ways the computer is being
used as an instructional tool in their programs. These examples have been described in detail for
Research Question #1, and are summarized in the following list:

PT1: Instructional software provided as required reading assignments, 4-5 Black Board® courses.

PT2: CD-ROM for supplemental instruction in Human Anatomy and Neuroanatomy courses,
supplementing coursework with online resources.

PT3: Black Board® site for clinical courses, chat for Management course, and computer-based
testing with LXR® testing software.

PT4. CD-ROM for supplemental instruction in Human Anatomy and faculty-designed web pages
linked for communicating schedules, syllabi, and a bulletin board.

PT5: Advanced electives taught viaWBI; online quizzes; patient simulations for gait analysis,
pediatrics, and normal development via presentation of video clips; faculty web pages
providing course information. Reported using e-mail for students to submit all
assignments.

PT6: Delivery of partial course content for Pathology course, instructional software for
neurology and cardiopulmonary content, online quizzes, anatomy software.

PTAL: Software used for in-class demonstrations, patient simulations such as gait analysis,
Internet searches, and delivery of partial course content.

PTAZ2: Internet to provide extra assignments, delivery of three entirely web-based courses (two
medical ethics, licensure review course), CD-ROM to get across factual information.

PTAS3: Online quizzes to test factual information.
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PTA4: Coursesin medical terminology, pathology, and human body structures offered viaWBI,
CD-ROMs in the classroom and then provided to students as an option.

PTAG: Partial on-line coursesin an Introductory course and Physical Agents course.

Respondents reported their perceptions of using the computer as an instructional tool.
PT4 reported that computers provide atool for instruction by enhancing learning, matching the
teaching and learning strategies, and allowing identification of relationships. PTA respondents
indicated it individualizes instruction (PTA4) and provides a better understanding (PTA3) of
material. Nevertheless, two respondents indicated caveats with using the computer as an
instructional tool. PT5 stated, “ The computer is only an adjunct, and it has not changed the
environment.” PTA3 added that computers must be integrated appropriately.

Developing Computing Skills. Participants described their perception of improved
computer skillsin students and how these skills are important for clinical practice. PT1 and
PTA2 responded students needed to be more computer savvy for clinical practice. PT5, PTAL,
and 5 emphasized the need for students to be able to use web-based resources and CAl allows
them to get these. PTAS reported that computers help develop computing skills we want for the
profession as well as skills we want learners to have.

Accreditation. Additional interview data reveal ed participants perceptions of integrating
CALl into accreditation standards. PT and PTA data are presented separately. PT2 and 5
responded that computer technology should be integrated into our accreditation standards. PT5
stated, “ It prepares students in knowledge...and provides a source of keeping up to date. We
have an obligation to incorporate.” PT1 indicated that perhaps parts of CAl could be integrated

into accreditation standards, but not whole scale. PT4 reported that he was not opposed to it, but
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perspective needs to be considered. He went on that we should not force a teaching strategy; we
must trust that faculty members determine appropriate strategies, and thoughtful curriculum
evaluation should suggest need for change. PT4 also added, that we should change within the
mission and philosophy, and if we are doing what we are supposed to be, then (CAI integration)
would be a natural progression. Lastly, PT3 urged that CAl mandated by accreditation might not
be viewed as being a positive thing because design and devel opment should be left to individual
programs. He stated, “| would hate for this to be prescriptive.”

PTAL, 2, 4, and 5 suggested it should not be mandatory because some schools may not
have adequate resources. PTA1 stated, “We just can’t expect it,” because students who don’t
have access are the ones who typically struggle. PTA2 asserted that some programs do not have
access, faculty, or student knowledge, and they should not be penalized for this. PTAS reported
that instructional methods should not be “prescriptive’, and how standards are met should
depend on institutional needs. Finally, PTA3 reported it should not be mandated, because we
simply don’t have enough evidence that saysit’s a good thing, and she added that we may just be

“Jumping on the bandwagon.”

Resear ch Question #3

How are faculty selecting and evaluating CAI1?
Selection
Quantitative Data
Sixty-five percent of PT and 52% of PTA reported recently purchasing new software.
Of those who purchased software, anatomy software (such as A.D.A.M.®, Primal®, and Netter’s
Atlas of Anatomy®) was purchased most frequently for both PT and PTA programs. For PT

programs, there were no other recognizable patterns. For PTA respondents, other frequently
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reported software programs purchased were procedural, including goniometry, manual muscle

testing, modalities, and therapeutic exercise (Table 4.3).

Table 4.3 Types of Softwar e Purchased for PT and PTA Programs

Softwar e purchased PT (n=55) PTA (n=60)
Anatomy 19 (34.5%) 21 (35%)
Manual Muscle Testing 4 (7%) 17 (28%)
Goniometry 6 (11%) 17 (28%)
Therapeutic Exercise 1(2%) 16 (27%)
Electrical M odalities 2 (4%) 9 (15%)

Ten percent of PT and PTA programs reported that they had stopped using software they
had previously purchased. Sixty-five percent of the PT programs reported designing their own
CAIl materials compared to 54% of PTA programs.

Qualitative Data

Data for this aspect of the research question came from Questionnaire open-ended item
#2, “ Please describe the criteria that you or other faculty are using to select instructional
software, or other multimediaitems?’ Responses are listed in Table 4.4.

PT and PTA program questionnaire respondents indicated using practicality, content, and
faculty opinions for selecting CAl. For example, both PT and PTA respondents reported using
cost, ease of use, and compatibility with current hardware and software as criteriafor software
selection. Selection criteriarelated to content including accuracy, appropriate level for students,

fit with course, and fit with curriculum. One PTA respondent reported that software had to match
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the level of learning for a PTA, rather than a PT. Finally, both PT and PTA respondents indicated

that the faculty members' opinions about the software were considered important when

determining whether or not software would be purchased.

Table 4.4 Instructional Software Selection Criteriafor PT and PTA Programsand

Frequency of Responses

PT

PTA

*Utility/Ease of use (14)

*Fits with course content (24)

Cost (12) Cost (18)
None (12) Utility/Ease of use (18)
Faculty review (11) None (16)

Fits with course content (10)

Faculty review (14)

Evidence-based (accurate) materia (7)

Appropriate to level of students (8)

Written software reviews or word of mouth (6)

Student needs (6)

Compatible with hardware (4)

Faculty review (5)

Appropriate to level of the students (3)

Allowed by the university (5)

Curriculum fit (3)

Written software reviews or word of mouth (4)

Instructional design (1)

Instructional design (0)

* These are listed in order of occurrence for each program, beginning with the one that occurred

most often.

One respondent indicated using an instructional design strategy. This respondent wrote,

“(Software) must meet instructional design criteriawe set.” Nevertheless, there were PT and
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PTA respondents who indicated not using any selection criteria. One PT respondent indicated not

using any criteria other than personal interest.

Evaluation

Qualitative Data

Questionnaire Data.

Data for this aspect of the research question came from Questionnaire open-ended item
#3, “ Please describe how you or other faculty are evaluating the effectiveness of CAl in your
program?’ Responses are listed in Table 4.5.

Both PT and PTA programs indicated using avariety of methods for evaluating CA.
Respondents from both groups indicated using student performance outcomes such as exams,
clinical performance, and student assignments. Also, both groups indicated examining program
outcome assessments, such as employer and graduate surveys. Both PT and PTA respondents
indicated using formal and informal instructor and student feedback, during discussions, course
reviews, and exit interviews. One PTA respondent indicated that technology evaluation had been
incorporated into an overall institution technology assessment plan.

Members from both groups reported not using any formal evaluation process for CAl.
One PTA respondent indicated evaluating all aspects of the program, but not necessarily
focusing on CAl materials. In addition, one PT respondent indicated they “do not evaluate CAl

anymore than (they evaluate) the use of transparencies—It isonly atool.”
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Table 4.5 CAI Evaluation Proceduresfor PT and PTA Programs and Frequency of

Responses
PT PTA
*None (21) * Student feedback (28)
Exam scores (12) None (19)
Student feedback (11) Instructor feedback (14)

Course evaluations (10)

Exam scores (13)

Instructor feedback (7)

Program outcome assessment tools (10)

Program outcome assessment tools (5)

Course evaluations (9)

Student use (3)

Evaluating quality if student work (3)

Clinical performance (3)

Campus plan (2)

* These are listed in order of occurrence for each program, beginning with the one that occurred

most often.

Document Analysis.

Document 10 provided examples for “evaluating and improving your course” web sites.

Strategies listed included were (a) the constructivists approach to learning, (b) Perry’ s positions

of intellectual development, (¢) Bloom’'s Taxonomy, and (d) Bandura' s perspectives on self-

efficacy. Explanations of the approaches were provided.
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Resear ch Question #4

Do computer-based licensing exams influence faculty decisions to integrate CAI?

Quantitative Data

Sixty-four percent of PT and 56% of PTA educators responded that CAl usein their
program adequately prepares students for the computer-based licensing exam. Thirty-four
percent of PT and 40% of PTA educators reported that the computer-based licensing exam had
influenced their decision to incorporate CAl.

Results of the Pearson product-moment correlation coefficient indicated no correlation (r
=.088) between the amount of CAI used and licensing exam pass rate. Also, results of the point-
biserial correlation coefficient indicated no correlation between pass rate and whether or not the

program integrated computer-based testing (ro, = .097).

Qualitative Data

These qualitative data were taken from the questionnaire open-ended explanations that
accompanied questions #17 and #18.
Questionnaire #17

Respondents were asked to explain their rationale for why computer use in their program
adequately prepares students for the computer-based licensing exam. Of the respondents who
answered yes, computer use adequately prepares students, reasons given included: similar
software helps increase comfort (10 PT, 25 PTA), increase familiarity with this type of testing (1
PT, 7 PTA), and decrease anxiety (3 PT, 5 PTA). Of the respondents who answered no, 6 PT and
5 PTA respondents indicated that minimal computer skills are required to take the exam and that

using the computer for the exam isarelatively simple skill. One of these respondents reported,
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“ Anyone can do the computer-based licensing exam, the tutorial prepares the applicant at the
beginning...(l) don't think thisis the reason for the CAI.” Also, 2 PT respondents indicated they
have heard little complaints from students about the delivery of the exam. Finally, 1 PTA
respondent indicated students still have computer phobia when taking the test, no matter what.
Questionnaire #18

Respondents were asked to explain why (or why not) incorporation of the computer-
based licensing exam had encouraged them to integrate more technology. Of the respondents
who indicated that computer-based testing influenced their decision, four PT and nine PTA
respondents explained that CAl allowed the students to be better prepared. Two additional PT
and four PTA respondentsindicated CAl allows students to have less anxiety about the test. One
PTA respondent indicated the computer-based test had influenced her decision to integrate CAl
because students have reported feeling lost on the exam. Another PTA respondent indicated,
“ Students have reported on graduate surveys that lack of computer skills affected their ability to
answer questions on the national exam.”

Of the respondents who reported computer-based testing did not influence their decision
to integrate, reasons given included: They were aready integrating computers before the exam
went to a computer based mode (3 PT and 7 PTA), students were already familiar enough with

computers (3 PTA), and there is no correlation between the two (3 PT and 1 PTA).
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Summary of Results

Research Question #1

What are the similarities and differencesin types and uses of CAl between PT and PTA
Programs?
Quantitative Data
An overview of quantitative datais provided in Table 4.6.
Qualitative Data

Qualitative data revealed similarities and differences between PT and PTA programs.
Differencesincluded PT participants’ descriptions of in-depth anatomy software use and PTA
participants described in-depth procedural software use. Also, PT participants reported using the
Internet for in-depth, structured research activities. For institutional incentive for CAl
development, PTA programs reported having monetary incentive and rel ease time granted, and
PT programs indicated having it evaluated as course development or as a scholarship activity.
Also, PT students receive formal computer instruction that includes awider variety of computer
skillsthan PTA students.

Data also indicated similarities between the PT and PTA participants. Both groups
reported using web pages for communicating course information. Also, both groups indicated
using web-enhanced instruction and WBI. Both PT and PTA respondents indicated using online
quizzes, and they had similar solutions for preventing cheating. Finally, both groups reported
using synchronous and asynchronous communication, but PT and PTA respondents preferred the
asynchronous method, via bulletin boards, rather than chat. Of the programs requiring a
computer prerequisite, respondents from both groups reported using a basic computer literacy

course.
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Table 4.6 Overview of Quantitative Resultsfor Research Question #1

Indicates I ndicates PT PTA
similarity difference

A €5 G No significant difference

Using instructional CD- 77% 78%
ROMs

Web pages 80% 43%
Chat rooms 40% 12.6%
Online quizzes 37% 22%

Uses of CAI

Optional Tutorials (55%)

Optional Tutorials (56%)

Content areawhere CAl is

being used

1. Anatomy
2. Kinesiology
3. Research

1. Procedures
2. Kinesiology

3. Therapeutic Exercise

Type of CAl matched by

1. CD-ROMsfor Anatomy

1. CD-ROMsfor Procedures

content area 2. Web pages for Research 2. CD-ROMsfor Anatomy

Faculty Using CAI All: 8% All: 34.7%
5 or more: 35.5% 5 or more: 3.1%
3-4 35.5% 3-4: 10.2%
1-2: 18.4% 1-2: 45.9
None: 3% None: 6%

Faculty taking continuing 76% 59%

education cour ses

Receiving incentive from the | 20% 27%

institution

Provide formal computer 57% 33%

instruction within the

program

Computer prerequisite 47% 48%

Mandatory owner ship or 9% 0

lease
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Finally, both groups demonstrated deliberate planning for incorporating CAl materials.
This included well-planned instructional methods, such as guided discovery, reflection, portfolio

assessment, project method, case studies, and part-to-whole learning.

Research Question #2
What are faculty’ s perceptions regarding: positive aspects, negative aspects, type of learning that
occurs, learning style, aptitude, and the overall impact of computers on physical therapy
education?
Quantitative Data

Positive aspects of CAl most frequently reported by both PT and PTA respondents
included improved knowledge of technology and improved independence with information
gathering. PT respondents also reported improved communication between students and faculty,
whereas PTA program respondents selected providing review sessions more frequently than
improved communication.

Negative aspects of CAl most frequently reported by both groups included cost and lack
of time for development. PT respondents also indicated that rapid obsolescence of hard/software
was a negative aspect, but PTA respondents reported lack of time for integration more frequently
than rapid obsolescence. Furthermore, PT respondents reported lack of faculty incentive more
frequently than lack of time for integration.

One-third of PT and PTA educators indicated that CAl could improve problem-solving
skills. Also, 3% of PT and 7.5% of PTA respondents reported that CAI could not effectively
improve psychomotor skills. Both PT and PTA respondents indicated they were unsure asto

what types of students benefit most from CAI (learning style and aptitude).
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Qualitative Data

Positive Aspects of CAl.

Qualitative datarevealed student’ s development of computer skills as one positive aspect
of CAl. This knowledge includes improved independence with information gathering and
development of skills needed for clinical practice. An additional positive aspect was that CAl
can be an effective educational tool. It can be used as atool for traditional teaching by allowing
better visual aides, or graphics. Or, CAl can be used for an alternative content delivery method,
such as through a CD-ROM, or the Internet. In addition, the computer’ s use as an educational
tool provides students with a variety of learning experiences. Other positive aspects included:
more effective use of classtime, student enjoyment, ability to provide immediate feedback,
ability to provide hyperlinks, increased communication, ability to foster independent student
work, and accessibility. Positive aspects of CAl were consistent for PT and PTA data.

Negative Aspects of CAI.

Qualitative datareveaed cost and time to be negative aspects of CAl. Both cost and time
were reported as being difficult to overcome. Additional negative aspects included lack of
research on its effectiveness, lack of ability to develop psychomotor skills, and lack of
institutional support. Also, both PT and PTA participants offered the same limitations for WBI in
physical therapy education; these included its inability to develop psychomotor skills, and its
inability to provide face-to-face interaction among students and faculty.

Programs provided information on how they are overcoming these negative aspects.
These included: acquiring grant funding, sharing costs with other programs, allocating budget
money, and seeking out donations. Strategies identified to overcome the time factor included:

negotiating release time, using personal time, acquiring a graduate assistant or work-study
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student, or just keeping perspective. Negative aspects were consistent between PT and PTA
respondents. Two PTA respondents indicated having problems related to declining enrollment
and student quality that supersede those related to CAl.

Type of Learning that Occurs.

The perception of PT and PTA program respondentsis that CAIl can and does provide
factual information. However, both PT and PTA respondents indicated that CAl can be used as
an adjunct in attaining higher-level skills. This requires the instructor to design learning
experiences effectively incorporating CAl with opportunities for students to achieve higher-level
skills. Here, these learning opportunities were being provided through integration of case studies
in class, web-based cases requiring viewing of real or smulated patients, and use of action
research by developing strategies for addressing medicationsin a PT department.

The Perceived | mpact of Computerson PT/PTA Education.

Qualitative data revealed both PT and PTA educators perceptions of the overall impact
of computers on physical therapy education. First, data suggest that computer skills are needed
S0 students can access information quickly and easily. PT respondents specifically indicated
accessing information for evidence-based practice, whereas PTA respondents did not. Second,
computers have improved content delivery and provide aternative methods for content delivery.
Third, both PT and PTA respondents offered skeptical views of the impact of CAI, suggesting
the CAl isonly atool, and should be used wisely.

PT and PTA interview participants offered dissimilar responses when asked if CAl
should be incorporated into accreditation criteria. PTA participants reported that some PTA

students might lack adequate resources to warrant this type of experience. Two PT interview
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participants indicated being in favor of incorporating CAl into accreditation standards, where

three others were more skeptical.

Research Question #3

How are programs selecting and evaluating CAI?
Selection

Quantitative Data.

Sixty-four percent of PT and 52% of PTA reported recently purchasing new software. Of
those who purchased software, both PT and PTA programs indicated that anatomy software was
purchased most frequently. Ten percent of PT and PTA programs reported that they had stopped
using software. Sixty-five percent of PT and 54% of PTA programs reported designing their own
CAIl materials.

Qualitative Data.

Both PT and PTA program respondents indicated using practicality, content, and faculty
opinions for selecting instructional software materials, although 12 PT respondents and 16 PTA
respondents reported they were not using any selection criteria. One PT respondent indicated
using an instructional design strategy.

Evaluation

Qualitative Data.

Both PT and PTA programs indicated using avariety of methods for evaluating CAL.
These included student performance outcomes, program outcome assessments, and instructor and
student feedback. There were, however, members from both groups who reported not using any
formal evaluation process for CAl. One reason given for this was the computer is only atool for

the delivery and does not need to be evaluated.
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Research Question #4

Do computer-based licensing exams influence faculty decisions to integrate CAI?
Quantitative Data

Sixty-four percent of PT and 56% of PTA educators responded that CAl usein their
program adequately prepares students for the computer-based licensing exam. Thirty-four
percent of PT and 40% of PTA educators reported that the computer-based licensing exam had
influenced their decision to incorporate CAl. Results indicated no correlation (r = .088) between
amount of CAI used and the licensing exam pass rate. Also, results indicated no correlation
between pass rate and whether or not the program integrated computer-based testing (r = .095).
Qualitative Data

Respondents were asked to respond to why computer use in their program does or does
not prepare students for the computer-based licensing exam. Of those who reported computer use
adequately prepares students, reasons given were that CAl increases comfort, increases
familiarity with this type of testing, and decreases anxiety. A reason given for why computer use
does not prepare students was that minimal computer skills are required to take the exam.

Reasons given by respondents who indicated computer-based testing influenced their
decision to use CAl were to improve student preparation and decrease anxiety. Reasons given by
respondents who indicated computer-based testing did not influence their decision to use CAl
were: They were already integrating computers before the exam went to a computer based mode,
students were already familiar enough with computers, and there is no correlation between the

two.
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CHAPTER FIVE: INDUCTIVE ANALYSISAND DISCUSSION
The purpose of this chapter is to present the emergent concepts from the qualitative data.
Methodological triangulation of these conceptsis also described and illustrated. This section
includes adiscussion of al results, quantitative and qualitative, answering the four research

guestions. Results are then compared with current literature on CAL.

Inductive Analysis

Qualitative data were transcribed and coded according to concepts that appeared. A
concept can be defined as an idea, or understanding, that is derived from a set of experiences.
Conceptsin the data were identified by key phrases and examples given by participants. These
are also known as indigenous concepts (Patton, 1990).

Concepts in the data were clustered and counted. General concepts subsumed more
particular ones, and the result was emergent concepts used to describe perceptions of CAl in
physical therapy education. Concepts emerged from the datain that as data were collected and
analyzed, key concepts appeared, or came into view. Their emergent nature was such that
openness and flexibility to new concepts remained as data collection and analysis continued

(Patton, 1990).

Emer gent Concepts from Qualitative Data

The following concepts emerged from the qualitative data to describe perceptions of CAl

for participants in this study.

CAI can help students develop computer skills

Questionnaires, interviews, and document analysis suggest that CAl has provided

students with improved computer skills. Interview participants noted that students have become



Table 5.1 Frequency of Appearance of Major Conceptsin all Qualitative Data
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CAl isaninstructional tool 20
Improves communication 20
Does not develop psychomotor skills 14
CAIl alowsfactua information while the instructor should incorporateitina | 11
way that higher-level skills are achieved

Institutional support must be considered 9
CAI helps develop computer skills needed for the future 8
PTA students may lack adequate access 8
Lack of research on its effectiveness 7
Computers alow access to information 6
CAI viewed with skepticism 6




Table 5.2 Particular Concepts Subsumed by More General Ones

121

General

Particular

. CAl isan instructional tool

. CAI helps students develop computer

sKkills

Computers allow students to access

information

. Context

Institutional support must be considered

PTA students may lack adequate access

. CAIl allowsfactual information while

theinstructor should incorporateit
in away that higher-level skillsare

achieved

I mproves communication

Limitations of CAI (CAI viewed with

skepticism)

Lack of research on its effectiveness

WABI does not develop psychomotor skills
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more computer “savvy” since opportunities for computer use have increased. Students will need
these computer skills for clinical practice, especialy searching the Internet to access current
information. One respondent indicated, “ Computers have potential to revolutionize the way PT
is practiced. Evidence-based practice is grounded in computing. They will fundamentally change
the way PT is constructed.” Document analysis revealed students using the Internet for seeking
out patient treatment information and for devel oping advanced educational web sites.
Questionnaire respondents indicated that “ Technology is hereto stay” and students need to
become familiar with its use. Additiona questionnaire dataindicated that we have an obligation

to students to prepare them for the future, and that includes computer use.

The computer can be an instructional tool

All interview respondents indicated how they are using the computer as an instructional
tool. Participants indicated using the computer to provide better “visuals’ through integration of
QuickTime® movies and enhanced graphics during lecture. Also, participantsindicated using the
computer to deliver content through web pages. In these cases, the amount of web-based content
varied. There were programs using the web to provide a portion of content, via web-enhanced
instruction; whereas other programs noted delivering al of a course's content via web-based
instruction, or WBI. There were also participants using instructional CD-ROMs to provide
enhanced visua aides to students. These CD-ROMs were also used for students to access outside
of classto review content and view psychomotor skills. Participants also described using the
computer for administration of online quizzes. Review of items submitted by participants
substantiated their claims that the computer is being used as an instructional tool. Questionnaire

data further indicated that the computer is another tool we have available.
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Questionnaire data also indicated that the computer has the ability to be used as an
instructional tool that provides a variety of learning experiences. Examples of written responses
include that it “ offers multiple modalities,” “increases learning opportunities, “captures students
with different needs, “adds diversity to the learning environment”, and “ provides another

medium for student learning.”

CAl allows factual information while the instructor should incorporateit in a way that higher-

level skills are achieved.

Respondents agree that CAI can be used to present factual information. Definitions,
concepts, and facts can be easily posted for student access. Y et interviews, document analysis,
and questionnaire data indicate, “ The instructor is the key” for incorporating activities that allow
students to engage in higher-level thinking activities and go beyond the factual level. Case
examples indicate that course web pages can be designed to provide assignments requiring
application, analysis, and evaluation of material. These examples also show how students are
using the discovery method to answer guiding questions provided by the instructor. Finally, other
cases include students accessing CAl to get the factual information, and then during traditional
class meetings, the instructor presents case studies, requiring students to apply the information.
So, whether it is through designing the CAl itself, or through application during class time, the

instructor’ s responsibility isto assure that higher-level learning experiences are provided.

Computers have improved communication among students and faculty

Qualitative dataindicate that both PT and PTA program faculty are placing course
information on web sites for students to access at their convenience. This includes copies of

syllabi, lab schedules, practical schedules, and class announcements. Course material is aso
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being placed on these web sites. Lecture notes, discussion guestions, assignments, and answer
keys are among materials being posted for both PT and PTA students.

Also, five PT and two PTA interview respondents indicated using chat rooms or bulletin
boards while students are on their clinical affiliations to encourage discussion among students
and faculty. Faculty members are posting questions, and the students must respond based on their

experiences at the clinical site. Students respond not only to the instructor, but also to each other.

The context of the program should be considered when choosing to incorporate CAl

The setting of the educational experience isimportant and requires consideration before
integrating CAl. One PTA interview participant offered the following, “Institutions need to fully
appreciate the (faculty’ s) commitment by protecting them with policies and support services.”
This may be happening more in some institutions than others. For example, participants
indicated taking continuing education courses, on and off-campus, receiving funding or release
time, adding money to the program budget, sharing costs, and having a variety of on-campus
support services. These may not be offered in all settings and must be considered before
integrating CAL.

Also, some PT or PTA programs may have computer course requirements because of
ingtitutional demands. Also, some schools may have more developed computer policies than
others, such as mandatory ownership policies or |aptop leasing programs. Because of this, use of
CA\I in these schools may be more widespread.

The types of students must also be considered when integrating CAl. Interview
respondents suggest teaching strategies should not be forced, but should evolve from an ongoing
program review process. If strategies are forced, some students may not benefit because they

may be limited in their resources, or access to technology. Also, PT and PTA students require
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different learning experiences, and strategies should be geared toward needs of the group.
Furthermore, if students already have good computer skills upon entering the program, then
instructors may not feel the need to incorporate CAl. Finally, two PTA programsindicated
struggling with decreasing student quality, and one indicated having to spend alot of time on
basic information. Therefore, because of these differences, student-related issues should be

considered when deciding to use CAl.

CAl haslimitations

Although many positive aspects of CAl were indicated in the qualitative data, both
interview participants and questionnaire respondents indicated that CAl has limitations. Many
specific examples of these limitations were provided in the qualitative data. A discussion of these
CAl limitationsis provided here. First, there may be differences in what we teach and what is on
the software. PTA2 indicated that some software shows a variety of ways to perform askill. She
went on that students have lost points on practical exams because they perform the skill in away
provided on the CD, but not wanted for the practical exam. Students do this after she specifically
tells them the way she wants the skill to be performed for the practical exam. She addsthisis
confusing for some students.

Both PT and PTA programs reported placing instructional software in the computer lab
for students to access. Y et, PTA3 reported that unlessit is mandatory, students would not use it.
She reported that integration of computer-assisted instructional materials should be beyond
“Hereitis”

Another limitation of CAl is dueto the fact that physical therapy practice requires a
considerable amount of hands-on, or psychomotor skills. PT1, 2, 3, and 4 aswell asPTAL, 2, 3,

and 4 agree that students cannot develop necessary psychomotor skills in courses taught entirely
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online. PT1 suggested that it would be too difficult to teach entry-level courses through atotal
web-based format, such as WBI, because of these hands-on skills. PT2 and PTA 1, 2, 3, and 4
added that students and faculty have to get together for lab work.

Furthermore, qualitative data indicated that instruction offered entirely over the web
causes students and faculty miss out on face-to-face discussions. Both PT and PTA interview
participants indicated that students should be exposed to interaction and discussion that take
place during traditional classroom meetings. These respondents are reluctant to give up the
traditional approach because of the lack of professional level interaction in aweb-based
classroom.

Another example of a CAl limitation is the lack of evidence that it provides superior
learning experiences. PTA3 posed the following question, “If there is no evidence that it
enhances learning, then why use it?’ Other interview participants indicated that there is no
guarantee that additional learning istaking place. Finally, one questionnaire respondent reported,
“We all think we should use (computers), even if there is no evidence that they aid in student
learning.”

Additional limitations of CAl include the cost of the materials and time required for
integration. Questionnaire and interview data indicated that cost and time factors have limited
use in some schools. PT4 reported that he did not know how to overcome the “lack of time

factor.” Other questionnaire respondents indicated they were “struggling to keep up.”

Methodological Triangulation of the Emergent Concepts

The six emergent concepts that have been identified and described above were verified
through methodological triangulation (Table 5.3). Methodol ogical triangulation occurred through

the use of different methods of data collection, the questionnaire’ s open-ended items, interviews,
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and document analysis. If a concept emerged from the open-ended questionnaire items, it was

substantiated in the interviews and document analysis. Further, if a new theme emerged during

the interviews, it too was substantiated in other aspects of the data.

Table 5.3 Methodological Triangulation
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Discussion of Results

Research Question #1

What are the similarities and differences in amount and uses of CAl in PT and PTA programs?

Similarities

Thisisthefirst study to describe and compare CAl usein PT and PTA programs.
Quantitative data indicate no significant difference in the amount of CAIl being used between PT
and PTA programs. Also, the number of programs using instructional CD-ROMs (77% PT, 78%
PTA) and online quizzes (37% PT, 22% PTA) is comparable between PT and PTA programs.
Both groups are also using CAl most frequently for optional tutorials (55% PT, 56% PTA).
Other similarities include the percentages of faculty members taking continuing education
courses (76% PT, 59% PTA) and receiving institutional incentive (20% PT, 27% PTA). The
percentages of programs that have a computer prerequisite are also similar (47% PT, 48% PTA).

It isinteresting to note that PT and PTA schools offering incentive to faculty use an
average amount of eight (SD = 7.37, range = 0 — 32) different types of CAl. Also, where
incentive is not being provided, there is a mean amount of nine (SD = 9.0, range = 0 — 46)
different types of CAl being used. There were no statistical analyses done to determine
significance, although it is unlikely based on the large standard deviations and ranges of CAl
reported. Nevertheless, this still isinteresting because of the financial and time commitments
required for integration of CAI.

Only 9% of PT and no PTA programs require students to own a computer. A study by
McAuley in 1998 indicated that 10% of the nation’s medical schools were requiring students to
have computers. Results of this study suggest the importance of the context of the program, in

that the institution may dictate whether or not a program has mandatory ownership or access.
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Mandatory ownership may be more feasible in institutions where (a) computers are required, (b)
network accessis available, (c) software is standardized, (d) technical support is provided, and
(e) when amajority of course material is provided viathe web.

Qualitative dataindicated similar concepts emerged for both PT and PTA participants.
All six of the emergent concepts reported previously appeared in the data for both groups. These
include that CAl helps develop computer skills, the computer is an instructional tool, one role of
the instructor is to incorporate higher-level learning, computers have improved communication,
the context of the program is important, and that CAl has limitations for physical therapy
education.

Differences

Quantitative data indicated differences between PT and PTA programs including use of
web pages (80% PT, 43% PTA) and use of chat rooms (40% PT, 12.6% PTA). PT programs
reported using CAl most frequently in anatomy, kinesiology, and research; whereas PTA
programs most frequently reported content areas were procedures, kinesiology, and therapeutic
exercise. Types of CAl matched by content areafor PT programs were (2) CD-ROMs for
anatomy and (b) web pages for research, and for PTA programs were (a) CD-ROMs for
procedures and (b) CD-ROMSs for anatomy. More PT programs are providing formal instruction
in computer use than PTA programs (57% PT, 33% PTA).

These differences are expected due to different contexts and goals of PT and PTA
programs. PT programs are more focused on research and evidence-based practice, and the
reason (why) to carry out physical therapy procedures. Therefore, PT programs use the Internet
more frequently to carry out this research. Also, PTA programs are more likely to be focused on

how to carry out physical therapy procedures, and are more likely to use procedural -type
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software. Furthermore, PTA programs are more likely to be community college based and enroll
more non-traditional students who may be more intimidated by computers. These non-traditional
students may be less likely to access the Internet when searching for information. Results suggest
more PT programs are providing formal computer instruction than PTA programs. This finding
may also be due to differences of the two programs. First, in addition to physical therapy related
content, PT students are exposed to research methods, statistical packages, and presentation
skills, so these computer skills may be provided in PT programs that are not provided in PTA
programs. Also, the length of time spent in PT programs is considerably longer than PTA
programs, and therefore PTA programs may not have enough time for these additional learning

experiences.

Research Question #2

What are faculty’ s perceptions regarding: positive aspects, negative aspects, type of learning that

occurs, learning style, aptitude, and the overall impact of computers on physical therapy

education?
Positive Aspects of CAI
Quantitative data indicated the two most frequently reported positive aspects of CAl were

improved independence with information gathering (73.8% PT, 60.4% PTA) and improved
knowledge of technology (63.8% PT, 66.0% PTA). Thiswas consistent for both PT and PTA
programs. Qualitative data (PT and PTA) also suggested that CAl allows students to develop
computer skills needed to access information. In addition, qualitative data suggested that
computers provide educators with another instructional tool. The ability of the computer to be
used as “an instructional tool” was not provided as a choice for positive aspects on the

guestionnaire. The computer can be used as atool for traditional teaching by allowing better
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video clips, graphics, and links to external sites. It can also be used as an alternative delivery
method. Furthermore, the computer can provide students with multiple mediums for learning,
create diversity in the learning environment, and increase opportunities for learning.

Other positive aspects reported by PT and PTA respondents warrant further discussion.
First, 56.3% of PT and only 23.6% of PTA respondents indicated that increased communication
was a positive aspect of CAl. Contextual differences between PT and PTA programs may
account for this difference. PT programs have more faculty members and students, perhaps
requiring additional means of communication. Also, PT studentstypically travel further and
spend more timein clinical education, away from the faculty and the institution, again requiring
additional means of communication. This combination may be a reason for additional
communication needs for PT programs, thus accounting for the higher communication response
in this group.

For communication, there was discrepancy between quantitative and qualitative data.
While quantitative data indicated a higher communication response for PT programs, qualitative
data suggested that computers have improved communication among faculty and students for
both PT and PTA programs. It is possible that athough computers have improved
communication for both PT and PTA, PTA questionnaire respondents might see other aspects of
CAI being more important than communication. For example, 53.8% of PTA indicated the
ability to provide review sessions was a positive aspect of CAl. Perhapsin PTA programs, the
need for review sessions surpasses the need for better communication. Also, PTA programs are
shorter and may not have enough time for providing students with formal review sessions.

Therefore, faculty members use CAl to provide additional needed review.
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Thisisthefirst study to examine perceptions of CAl’s positive aspects in physica
therapy education. However, results are consistent with positive aspects reported elsewherein
the literature. Henry (1990) and Osheroff (1997) indicated that computers afford students with
ways to access relevant and timely information. Griffin and Schumm (1992) and Mangrulker,
Whelan, and Williams (1999) reported CAIl improves students’ information search abilities.
Cohen (1995) reported CAl offers better visualization, student interest, clarity, and ability to
review. Chodorow (1996) reported that better communication between faculty and students and
review sessions were positive aspects of CAl. Finaly, Hoffman and Ritchie (1997) reported the
computer could be used as atool for improving learning, especially in delivering case studies to
students because of opportunities with graphics, animation, still images, video, and audio. They
reported the computer could provide patient case information salient to the students
understanding that is not available through paper-based cases. Hoffman and Ritchie also reported
that computers could be used to allow studentsto seereal life situations, enhancing the fidelity of
the scenario. Using CAI to deliver patient cases would be appropriate for both PT and PTA
students.

Negative Aspects of CAl

Both PT and PTA respondents most frequently reported cost (52.5% PT, 60.4% PTA)
and lack of time for development (73.6% PT, 61.3% PTA) as negative aspects of CAl.
Qualitative data also indicated that cost and time are limitations associated with CAl. Cost and
time constraints associated with CAl have aso been reported in the literature (Chin & Horton,
1993; Christie, 1990; Chodorow, 1996; Coggan, Hoppe & Hadac, 1984; Friedman, 1996; Hoffer,

1986; Muma & Mayta, 1998; Piemme, 1988; Rizzolo, 1990; Weiss, 1990).
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Qualitative data suggested additional limitations of CAl. For example, both PT and PTA
participants agree that interaction and discussion, or “face-to-face interaction,” among instructors
and studentsislost with this method, and some “ students still need teachersin their presence.”
Lack of face-to-face interaction with CAl was not provided as a choice on the questionnaire
under negative aspects. Thislimitation (lack of face-to-face interaction) that emerged from
qualitative data is consistent with findings from Faux and Hughes (2000) who reported on
students' comments after reading material posted on a course web site and completing a
worksheet. Comments provided included lack of interaction, feedback, and auditory stimulation
with the Internet assignment. These findings have important implications for allied health
educators in that we must consider the importance of human relations and interactions needed for
our professions, and this must be considered when designing, selecting, or implementing CAI.

There were discrepancies between CAl limitations given in qualitative data and negative
aspects of CAl indicated in the quantitative data. First, interview participants agreed that
instruction that is entirely web-based does not allow students to devel op necessary psychomotor
skills. The inability for CAl to develop psychomotor skills was listed as a negative aspect by
only 15% of PT and 9.9% of PTA questionnaire respondents. In addition, qualitative data
indicated that alimitation of CAl isthelack of research on its effectiveness. Twenty-two percent
of PT and PTA questionnaire respondents indicated that lack of research was a negative aspect of
CAl.

Results indicate that both PT and PTA programs are exploring solutions to overcome
barriers associated with CAl integration. These strategies include detailed strategic planning,
acquisition of grant funding, slow integration occurring each year, acquisition of donations,

increasing budget money allotted for CAl, and sharing with other programs. These strategies are
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consistent with those reported in the literature for overcoming barriers associated with CAl (Chin
& Horton, 1993; Hoffer, 1986; Muma & Mayta, 1998; Rizzolo, 1990; Weliss, 1990). Other
strategies reported in the literature include schools providing continuing education, release time,
and areward system (Chin & Horton).

Type of Learning that Occurswith CAl

Problem Solving Skills.

In 1997, an evaluation of instructional software indicated that most software offers just
the facts, using a*transmission model” without showing students how to make sense of the
information. Also, it suggested that software had a high entertainment value, but little
educational value (Fenmore, as cited in Educationa Software gets a Failing Grade. Bioscience,
1997). Qualitative results in this research indicate that factual information can easily be taught
via CAl. However, in this study, 37% of PT and 29% of PTA program respondents indicated that
a benefit of CAl wasthat it improving problem-solving skills. Nevertheless, these questionnaire
respondents may have had different definitions for problem-solving skills, and the questionnaire
did not elicit or give information regarding these definitions.

Qualitative data suggest that the role of the instructor isto integrate CAl so that higher-
level thinking skills, like problem solving, are embedded into courses with the CAl. The
instructor must integrate CAl to meet a specific educational goal, and this goal might be
presentation of facts. If so, qualitative data suggest that it isthe role of the instructor to determine
how the student will use the facts to achieve higher-level thinking skills. PT5, PTAS5, and 6
indicated that CAIl, when appropriately designed, could provide students with these experiences.
For example, one respondent indicated presenting facts via CAl and then using classtime to

review case studies. Another respondent indicated using CAl for students to take online quizzes
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to be sure the facts were known and then, using class time to integrate higher-level skills. Others
suggested presenting cases with video and audio clips, presenting cases where the patient’ s status
changes, providing students with guided discovery guestions, or requiring assignments that
encourage higher-level thinking skills.

Other research suggests that individuals have started to design CAl that might allow
students to develop higher-level thinking skills. Boyle (1991) suggests that computer-based
patient simulations that incorporate factual information, simulation projects, and testing can
alow studentsto develop skills for gathering and interpreting information. Hooper, O’ Connor,
and Cheesmar (1996) also reported development of a prototype software program using
interactive clinical cases that allows students to make diagnoses and informs students of the
results of their actions. However, neither of these software programs has been formally
evauated. Frear and Hirschbuhl (1999) reported that a CAl module, where the students assume
the role of an investigator and are then forced to make critical decisions about data presented,
improved problem solving skills. These latter authors suggest that it isimportant for the CAl to
be interactive and engage the students. This was the only study that formally tested development
of higher-level thinking skillswith CAl.

Psychomotor Skills.

Three (3.8) percent of PT and 7.5% of PTA respondents indicated that a positive aspect
of CAl wasthat it improved psychomotor skills. Fifteen (15.4) percent of PT and 9.9% of PTA
respondents indicated that a negative aspect of CAl wasthat it cannot improve psychomotor
skills. PT and PTA interview participants agree that students cannot develop necessary
psychomotor skillsin courses taught entirely online. Both groups also agree that these skills

should be taught viatraditional laboratory format. By integrating psychomotor skillsin a
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traditional format, students gain the hands-on experience under direct supervision of an

instructor who can provide them with immediate feedback. Immediate feedback is necessary
when students are practicing psychomotor skillsin order to correct hand placement, speed or
direction of movement, patient position, or other necessary components of physical therapy
procedures. While the student can access the visual demonstration of a skill, via CD-ROM or the
Internet, these means of transmission do not provide students with necessary feedback needed for
skill development.

In PTA programs, procedural software (goniometry and manual muscle testing),
kinesiology, and therapeutic exercise were reported to be the most popular content areas where
CAl isbeing used. Thisisinteresting given the previous discussion on the perception of
psychomotor skill acquisition. Although, video clips and graphics used in instructional software
can provide students with areview of the actual laboratory session. Students can use CAI
materias to review, practice, and reinforce psychomotor skills when the instructor is not
available. Y et no matter how beneficial these software items may be, during these practice
experiences students are still not provided with feedback from an expert for technique correction.
Thisrequires the instructor to design adequate traditional laboratory and practice experiences for
students so that feedback is provided at necessary intervalsin their learning.

According to Dowding (1994), using CAl as the only format to teach psychomotor skills
could result in students learning incorrect techniques. Dowding argues that if psychomotor skills
are learned wrong and practiced wrong, then later correction of that skill could cause confusion
and possibly hinder retention. More importantly, he urges that learning these skillsincorrectly

could result in harm to a patient.
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Learning Style and Aptitude

Previous research suggests that CAI might appeal more to visual learners (Halloran,
1995), that student’ s learning style (inductive or deductive) should be matched with the type of
instruction (Carlson, 1991), and that field-dependence should be determined in order to match
the students with program or learner-controlled situations (Khine, 1996; Y oon, 2000). Other
research suggests that students benefit when there is a combination of learning styles
incorporated into the software (MacDonald & Caverly, 1999; Levin, 2000; Washington &
Parnianpour, 1997). Results of this study indicate that 60% of PT and 49% of PTA respondents
are unsure as to what type of learning style (auditory, visual, or kinesthetic) benefits most from
CAIl; while 29.7% of PT and 40.8% of PTA indicated that the kinesthetic learning style benefits
most. Thisisinteresting given the previous discussion of psychomotor skills and the ability of
the computer to enhance the visual experience. It seems as though the visual learner would
benefit most with this type of instruction, and the kinesthetic learner would benefit least because
of their need to perform the skill. More research on learning style and CAl is needed to
determine if one style benefits more with this type of instruction. In addition, results indicate that
70% of PT and 54% of PTA educators are unsure as to whether aptitude influences learning with
CAl. Datafrom the qualitative aspect suggest that CAl offers many different possibilities for
learning, and therefore might appeal to avariety of learners.
Perceived I mpact of CAl on Physical Therapy Education

Thisisthefirst research to assess the percelved impact of computers on physical therapy
education. Emergent concepts from qualitative data provide several perceptions related to the
impact of computers. First, some respondents indicated that thereis little impact on content, but

computers allow students to develop computer skills needed for accessing information. Also,
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they can serve as effective tools for instruction, and they have improved communication among
faculty and students.

More skeptical respondents however indicated limitations associated with CAl. For
example, one respondent indicated that the wealth of information available on the Internet might
be overwhelming to entry-level students, and faculty need to make sure students understand it in
a " stepwise and organized way.” Kuriloff (2000) also urges that we need to guide students when
using the Internet, teach them to think critically, and analyze information. Then with our help,
students can learn to gather appropriate information and reach thoughtful conclusions. Roschelle
(1994) also reports that creating, discovering, and negotiating are far more important than just
“accessing information.” Therefore, both PT and PTA instructors should help students develop
skills not only to access important information but aso to determine what information is
important for physical therapy practice. This provides further evidence that the instructor must
design appropriate learning experiences.

Furthermore, computer use in PT and PTA education should be context-based; PT and
PTA students require different computer skills based on their scopes of practice. Finally, there
was discrepancy between PT and PTA interview participants regarding their opinion of CAl in
accreditation standards. PT responses varied from “We have an obligation to incorporate,” to
“This may not be viewed as a positive thing.” However, all PTA participants indicated that some

PTA programs might lack adequate resources needed for thistype of experience.
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Research Question #3

How are faculty selecting and evaluating CAI1?
Selection Criteria

Results indicate that 65% of PT and 52% of PTA programs have purchased instructional
software. Thisincluded anatomy software for PT and PTA programs, as well as procedural and
exercise software for PTA programs. Qualitative results indicated only one respondent using
instructional design for software selection. These results point out that selection is based more on
practical issues such as cost, ease of use, and compatibility with current operating systems.
Results further suggest that selection is aso based upon the content of the CAl materials and
faculty interest.

Authors have reported the need for both alearning theory and instructional design
embedded into CAl (Koller and Frankenfeld, 2000). Other authors have suggested using
behaviorism and cognition when selecting or designing CAl (Bailey, 1996; Hardin, 1997,
Hartley, 1999; Lawless & Brown, 1997; Lee & Boling, 1999; Shellnut, Knowlton, & Savage,
1999; Sherry, 1998; Sponder & Hilengfeld, 1994; Y ang, 1996). Therefore, faculty members must
consider the goal of the instruction when reviewing CAl materials. It isthe role of the instructor
to determine the appropriate level of learning, and then select or design CAl using the
appropriate theoretical foundation. Thiswill allow educators to determine whether CAl materials
are consistent with the desired educational outcome.

Evaluation Criteria

Qualitative dataindicate both PT and PTA programs using various methods for

evaluating CAl. These included use of student performance outcomes, program outcomes data,

student feedback, and instructor’ s feedback. Other authors have reported on the importance of
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having both formative and summative evaluation procedures that include quantitative and
gualitative methods (Kaufman & Lee, 1993; McNaught, 1999). Table 2.5 describes the questions

asked during the evaluation processes reported by these authors.

Research Question #4

Do computer-based licensing exams influence faculty decisions to integrate CAI?
Programs Providing Adequate Preparation

Sixty-four percent of PT and 57% of PTA educators responded that CAl usein their
program adequately prepares students for the computer based licensing exam. Of these,
respondents indicated that computer use decreases anxiety associated with the exam and allows
testing under the same conditions. These results are consistent with those of Bugbee (1996), who
reported that computer anxiety might affect the test taker. He also reported that students with
more computer experience had a less negative attitude toward computer-based testing. Given
these results, one might suggest that programs have aresponsibility to prepare students for this
kind of testing medium when students have computer anxiety. Regardless, there were still
respondents who indicated that computer-based testing is arelatively ssmple skill not requiring
much preparation.
The Decision to I ntegrate Computers

Thirty-four percent of PT and 41% of PTA educators reported that the computer-based
licensing exam had influenced their decision to incorporate CAl. Reasons given by these
respondents included increasing student comfort and decreasing anxiety. However, quantitative
results indicate no correlation (r = .088) between the amount of CAl used in PT or PTA
programs and licensing exam pass rate. Also, there was no correlation between licensing exam

pass rate and whether or not the program uses computer-based testing (rp, = .097).
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Of those who reported the licensing exam had not influenced their decision indicated they
were already using CAl before the exam went to a computer-based mode, that students were
aready familiar enough with computers, and that there is no correlation between the two. One
must consider the context of the program, and if students are already computer savvy, thenit is
likely that programs will not have to spend time preparing students for this type of testing.
However, if computers intimidate students, then programs may have to spend more time on

preparing students for computer-based testing.
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CHAPTER SIX: IMPLICATIONS, FUTURE RESEARCH, AND CONCLUSIONS
This chapter outlines important implications this research has for physical therapy
education. Also, areas for future research on CAl in physical therapy are provided. Finally,

conclusions are made regarding the perceived impact of CAl in physical therapy.

Implicationsfor Physical Therapy Education

Results of this research have important implications for physical therapy educators.
Consideration must be given to the six emergent concepts when designing instruction that
includes CAl. Consideration must also be given to learning theories and instructional design
when selecting and designing software. Finally, we need to perform an adequate eval uation to be

sure that this method is superior to cheaper, traditional instructional methods

The Emergent Concepts

CAl can help students develop computer skills

We should identify computer skills needed for clinical practice and skills students need
for the future. The requirement for PTs and PTAs to use computers in the clinical setting
increases each year. As the need for evidence-based practice expands, clinicians will have to
justify their actions using current information that is readily available. Also, moreclinics are
using computerized documentation and billing packages, therapeutic exercise programs, and
computerized equipment. Busy clinicians need to be comfortable and efficient with technology
to keep pace with the rapidly changing environment.
The computer can be an instructional tool

We should recognize the possibilities available with the computer and its abilities to meet

needs of different students. The computer can be used to enhance traditional instruction by
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providing students with better visual aides. Also, it can be used for review outside of class and as
ameans of delivering course content. Nevertheless, instructors must keep perspective that the
computer isonly atool for delivery, and we should not make our instructional goalsto fit the
computer, but the CAI should fit with the instructional goals. We need to determine if content
delivery is more effective with the computer than with traditional methods, and we need to ask
ourselves, “What is it about the computer that provides a better learning experience?” We also
need to be aware of the limitations associated with using a computer as an instructional tool.
CAl allows factual information while the instructor should incorporateit in a way that higher-
level skills are achieved

CAI should be incorporated in away that allows students to learn the factual information
and apply the facts using higher-level thinking skills. Case examples provide us with examples
from the field of instruction being designed to incorporate factual and higher-level thinking.
They need to determine the best mode of delivery to accomplish their goals and design learning
experiences that are authentic, and simulate the clinical setting.
Computers have improved communication among students and faculty

Examples for using the computer to improve communication among students and faculty
have been provided. These include the use of web pages to communicate course information and
content, and use of synchronous and asynchronous communication during clinical rotations.
Differences in quantitative and qualitative results suggest that different programs might have
different communication needs. Therefore, we should not only be aware of ways computers
improve communication, but also determine if these computerized methods could be integrated

into existing programs in a meaningful way.
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The context of the program should be considered when choosing to incorporate CAl

When deciding to incorporate CAl, we should identify all resources available, including
technical support, financial support, continuing education opportunities, and time required and
alotted for development. Also, we should be aware of students’ needs, program goals, program
strengths and weaknesses, and current teaching strategies. Understanding the setting in which we
operate will allow usto know what resources we have available, what our limitations are, and
what learning experiences would be appropriate for the students and feasible for the setting.
CAl haslimitations

Many limitations have been identified for CAl, and examples have been given. We need
to adequately review software to determine learning opportunitiesit provides. Consistency
between what is on the software and what is taught in the courses is important. We aso need to
decideif the CAl materials will be mandatory or optional and how we will have student access it.
It has been proposed that unlessit is mandatory, students will not use it. In addition, we need to
design instruction so that skills not developed with CAl can be implemented using other
methods. For example, participants agree that students cannot develop necessary psychomotor
skillsin courses taught entirely online. Instructional design should allow the computer to
enhance traditional methods. Also, when using procedural software, students do not get adequate
feedback that they would in atraditional format, from an instructor. Finaly, with CAl, students
miss out on face-to-face interaction. Developing human relations are vital to students because of

the nature of our profession.

Selection, Learning Theory, and I nstructional Design

Participants in this study indicated largely using practicality for selecting CAl materials.

When faculty members select or design CAl materials, they must be aware of where the



145

instructional goalsfall on the teaching-learning continuum. The teaching-learning continuum
encompasses factual learning, inquiry, and guided discovery. With factual learning, students are
introduced to facts, information dissemination is emphasized, materia is presented in asimple to
complex manner, and retention occurs through drill and practice, rehearsal, programmed
instruction, or mastery learning. Using this approach, instruction is designed so that objectives
are clearly defined and hierarchical, as they have been seen in Bloom'’s Taxonomy and Gagne's
Levelsof Learning (Jacka, 1985; Joyce, Well, & Calhoun, 2000; Ornstein & Hunkins, 1998).
Some authors have advocated using this approach with CAl (Hardin, 1997; Sponder &
Hilgenfeld, 1994). Results of this study indicate that some CAl used in physical therapy
education lies at thislevel. Learning at thislevel is appropriate for some material given the
amount of factual information students need for clinical practice.

At the other end of the teaching-learning continuum is inquiry. The inquiry method of
teaching emphasizes the process entirely, not facts. Using the inquiry method, instruction is
designed so that students engage in opportunities that allow them to define a hypothesis, interpret
data, and develop constructs. Once students have created meaning for their experiment, students
work together to share their meanings with each other. Students engaged in inquiry exercises
collaborate, theorize, problem-solve, interact, and defend. Methods useful for incorporation of
inquiry include the scientific method, creative thinking, reflective exercises, and critical thinking.
(Joyce, Well, & Calhoun, 2000). Inquiry involves the constructivist learning theories, and severd
authors have advocated implementing constructivism into CAl (Bailey, 1996; Burgess, 1996;
Lawless & Brown, 1997; Sherry, 1998; Y ang, 1996; Koller & Frankenfeld, 2000). These authors
agree that CAl can alow interactivity, exploration, non-linear approaches to information

gathering, learner control, and collaboration. Results presented here indicate that some CAl
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materials designed by physical therapy faculty memberslie at thislevel. Also, this approachis
similar to what physical therapists do when deciding on atreatment plan for patients. Therefore,
this approach would be beneficia in some situations.

Between factual learning and inquiry, is guided discovery. Using guided discovery, the
teacher designs instruction by providing a starting point, coordinating activities with students,
and then directing students toward salient points. Student experiences are coordinated with
predetermined goals and end points. Using guided discovery, the student’ s are presented with
realistic problems or questions, and their role isto actively seek out information to assist in
solving these problems (Joyce, Weil, & Cahoun, 2000). John Dewey (1944) emphasized the
need for linking education to these realistic experiences students will encounter in everyday life.
Using guided discovery, the student is taught how to think, rather than what to think (Ornstein &
Hunkins, 1998). Results of this study indicate several schools using CAl at thislevel. Both PT
and PTA students could benefit from CAl designed and integrated using guided discovery.

Physical therapy education requires skills from all aspects of the teaching-learning
continuum. Learning theory and instructional design are inherent within each aspect of the
continuum. Sherry (1998) advocated using a“theoretical continuum” in teaching aswell. In
phase one, a foundation of information is established. In phase two, students are given a concept
and must elaborate on it with specific examples, and for phase three, students become engaged in
concept development.

When selecting or designing CAl materials, we need to recognize where our instructional
goalsfall on the continuum and associate them with the type of instruction provided by CAI.
Once we recognize our goals, we need to have atheoretical framework that guides the

instructional design process and allows us to make intellectual decisions about CAl material
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selection. The theoretical framework allows us to determine what learning experiences are
provided with CAl and what experiences are missing. Croft (1993) suggested that we consider
the computer’s value in providing an educational experience. He goes on to say that unless the
computer increases effectiveness and enhances meaning better than less-expensive tools, then it
is “pointless to spend the money on it” (p. 302). Using an appropriate theoretical foundation, we
will recognize the experiences provided through the CAl and determine its ability to provide
meaning for our students. Finally, awareness of the instructional goals and the educational
experience provided with CAl alows thoughtful selection and design decisions based on a

theoretical framework, rather than practicality.

Evaluation

Through thorough evaluation processes, we can decide if CAl was beneficial and
improved the learning environment. Authors have reported on their experiences for evaluating
CAI incorporating both formative and summative evaluation and both quantitative and
gualitative methods (Kaufman & Lee, 1993; McNaught, 1999). In addition, Kaufman and Lee
advocated using Stake’ s Countenance Model as a framework for evaluating educational
software.

Stake (1967, 1983) provided a matrix (Table 6.1) for evaluating educational materials.
Stake (1967, 1983) reported that decisions regarding educational materials should be based upon
observing their use in action and discovering their purposes important to the group. Also, he
reported that the evaluation process should examine participants 1) before engaging with the
material (antecedents), 2) during the engagement (transactions), and 3) after their interaction
with the material (outcomes). Using this model, intents of the educational material are

determined, observations are made of students using the material, standards are applied to the
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descriptive data, and finally judgments are made. All four of these areas are evaluated before,

during, and after the engagement. This model allows the observer to evaluate the differences

between the intended and observed instruction as well as the strength of the observed outcomes

and the observed transactions (Stake 1983).

Table 6.1 Data to be Collected During Educational Evaluation

Rationale

Intents

Observations

Description Matrix

Antecedents

Transactions

Outcomes

Standards

Judgments

Judgment Matrix

Taken from: Stake, R. E. (1983). Program Evaluation, Particularly Response Evaluation. In

Maudus, G. F., Scirven, M., & Stufflebeam, D. L. (Eds.). Evaluation Models: Viewpoints on

educational and human service education. Boston, MA: Kluwer-Nijhoff Publishing.

Future Research

The goal of this research was to describe current perceptions and uses of CAl in physical

therapy education. It allows usto identify the “present state of affairs” while allowing usto
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examine areas for development and improvement within our own programs. It also has provided
strategies for integration, selection, and evaluation. Results of this study also provide aresearch
agenda so that we can decide if the computer provides appropriate experiences for physical
therapy education. These areas of future research include examining the effects of CAIl on
immediate recall, retention, higher-level thinking skills, and application of material to clinical
practice for PT and PTA students. In addition, a study is needed describing the effectiveness of
computer-based simulations, quizzes, case studies, and guided discovery questions on improving
entry-level students’ clinical problem-solving skills. Also, acomparison of CAl with traditiona
instruction (textbooks, handouts, discussion, lecture, etc) for PT and PTA studentsis also
warranted.

Further studies to examine learner attributes and CAl are also warranted so that we
understand ways CAl affects different students. For example, we need to understand the effects
of CAl on high and low aptitude students, and whether it functions differently across PT and
PTA students. A study is also needed to determine the effects of CAl on students with different
learning styles. Furthermore, because conflicting results were found between quantitative and
gualitative data concerning the computer-based licensing exam, it is necessary to examine
computer anxiety among students preparing for the computer-based licensing exam. Finally, it
would be interesting to repeat this study in five, and ten years so that we can identify trendsin

computer use within physical therapy.

Conclusion

In conclusion, the perceptions of CAl in physical therapy education have been listed and
strategies for using CAl have been provided through case studies. Thereis no differencein the

amount of CAI between PT and PTA programs, although uses vary due to the educational goals
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of the academic programs. More research needs to be done to determine if one type of student
benefits more than the other. Also, positive aspects of CAl, improved independence with
information gathering and improved knowledge of technology, are vital for the future of our
profession in terms of reimbursement and independent practice. Negative aspects, time and cost,
have aways been barriers for implementing new programsin all of higher education, and
through strategic planning and slow implementation, programs may be able to determine
solutions acceptable for their setting. What works in one setting, may not be appropriate for
others.

Furthermore, we need to be aware of the instructional goals, content, and learners when
selecting, designing, and using CAl. The teaching-learning continuum can provide educators
with atheoretical framework that allows intellectual decisions regarding software selection to be
made. Finally, the need for CAI should evolve from athorough evaluation of the program,

students, and clinical environment.
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|. Closed-ended items

1. Which of the following best describes your position?
Full-time Faculty

Program Director

Appendix A Questionnaire
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Part-time Faculty Other

2. Please match the computer-assisted instructional (CAI) material with the area of Physical Therapy Education
inwhich it is being used in your program. (Check all that apply. If you are not using any instructional
multimedia, go to question #4.)

CD-
ROM

Patient
Simulation

| nteractive
Tutorials

Web
Pages

Chat Online | Online Other
Rooms | Quizzes | Courses

Anatomy with cadaver

Anatomy without cadaver

Basic Sciences, i.e.
Physiology, Pathology

Procedures, i.e.
Goniometry, MMT

Therapeutic Exercise

Modalities

Kinesiology/Biomechanics

Psychosocial Aspects of
Patient Care/Ethics

Research

Patient Evaluation

Critical Thinking/
Problem Solving Skills

Integration of basic and
clinical sciences

Other (please describe):

3. How are you or other faculty using the CAl materials listed in Question #27? (check all that apply)
remediation
online degree
distance learning during clinicals
replacement of traditional classroom meetings

testing

optional tutorials
mandatory tutorials
extra credit

other (please describe)

4. Which of the following do you or other faculty consider to be benefits of CAI? (check all that apply)
improved knowledge of technology
improved student/faculty communication
individualization of instruction
increased interactivity among subjects
improved student independence with information gathering

other (please describe)

learning occurs faster with CAl

provides review sessions
more effective use of classtime

improves problem solving skills
improves psychomotor skills
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5. Which of the following do you or other faculty consider to be barriersto integrating CAI? (check all that apply)

cost students not interested

rapid obsolescence of hard/software faculty not interested

lack of research on its effectiveness little/no faculty incentive

no gold standard to eval uate software items difficult to use

lack of production of quality items does not improve problem solving skills
lack of time for devel opment does not improve psychomotor skill

lack of time for integration
other (please describe)

6. Including yourself, how many faculty members are there for your program? Part-time Full-time

Including yourself, how many faculty members integrate CAl into existing courses?
All faculty 1-2 faculty 3-4 faculty 5 or more faculty

7. Has your program purchased any instructional software programs that you or other faculty are currently using or plan to
start using soon?

No Yes, if so, what

8. Has your program purchased any instructional software programs that you or other faculty have stopped using or plan
to stop using?

No Yes, if so, what
Why will you stop using them?

9. Have you or any other faculty members attended continuing education courses to increase knowledge in instructional
software/technology and it’ s implementation?

No Yes, if so, please describe

10. Are you or any other faculty members working to design instructional software or web pages (either independently or
with a computer programmer/web designer)?

No Yes, if so, please describe

11. Isyour ingtitution providing incentive for instructional software/web page development equal to that of teaching,
research, and service?

No Yes, if so, please describe

12. Does your program provide students with formal instruction in computer use (i.e. word processing, slide fabrication)?

No Yes, if so, please describe:

13. Does your program have a computer prerequisite?

No Yes, if so, please describe:

14. Does your program require students to own a computer?

No Yes, if so, please describe policy
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15. Which of the following represents the predominant learning style among studentsin your program?

visual learner auditory learner kinesthetic learner unsure

16. Do you see certain types of students benefiting more from CAI? (check one from each category)

a. Learning Style: visual learner auditory learner kinesthetic |earner
All students benefit equally Unsureif one type of student benefits more than others
b. Aptitude: lower aptitude higher aptitude
All students benefit equally Unsure if onetype of student benefits more than others

17. Do you think computer use in your program adequately prepares students for the computer-based licensing exam?

No Yes  Why or why not?

18. Hasthe integration of the computer-based licensing exam encouraged you to integrate more technology into your
program?

No Yes Why or why not?

19. What is your average first-time licensing exam pass rate?

I1. Open-ended items.
1. How do you think computers have influenced PT/PTA curriculum?

2. Please describe the criteria that you or other faculty are using to select instructional software or instructional
multimediaitems.
3. Please describe how you or other faculty are evaluating the effectiveness of CAl in your program.

4. In your opinion, what is the most important reason to integrate CAl?

5. Describe how you are overcoming the negative aspects of CAl (costs, time, resources).

Would you beinterested in participating in additional telephone interview regarding the uses of computer-assisted instruction at your
institution and its implementation into PT/PTA education?

Yes No Maybe
If you would like to see results of this pilot study, please indicate how you would prefer these data sent:

reference list outline of results

Number Thank you again for your participation!
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December 1, 2001

Dear Program Director,

| am aPhysical Therapist and Doctoral Student at West Virginia University, and for my
dissertation, | am assessing the impact of computers on Physical Therapist and Physical
Therapist Assistant Education. Y ou have been selected to participate in this study that consists of
guestions regarding uses of computer-assisted instruction at your institution.

The questionnaire includes 19 closed-ended questions that will take aminimal amount of time to
complete. There are aso 5 open-ended items, which may require more time. Please feel freeto
keep your answers as short as necessary for your participation is valued It will take
approximately 10 to 15 minutes to complete.

Coding will be used to coordinate responses to specific programs. | will be the only one with
access to raw data provided, and tour responses will be kept anonymous and confidential. |
would like to identify “best practices” and write case studies regarding computer-assisted
instruction, but if your program is selected, the name will not be used. Y our participation is
voluntary, and you have the right to leave any item blank. Completing and returning this
guestionnaire will serve as your consent to participate.

Finally, | am seeking additional participants to discuss these and other areas of computer-assisted
instruction as they relate to PT and PTA education. If interested, just check yesin the space
provided. When finished, placein the envelope provided and return to me by February 1,
2002. Also | would be happy to provide you with information regarding my results, if interested,
check the box that corresponds to the way you prefer to receive thisinformation. If you have any
guestions, you can contact me by phone at (301) 784-5535 or by e-mail at
merickson@ac.cc.md.us.

Thank you in advance for your participation.

Respectfully,

MiaErickson, MS, PT, ATC
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Appendix B Table of Specifications

Table B.1 Research Question #1

What arethe similarities and differencesin types and uses of CAl between physical

therapist and physical therapist assistant education programs?

Questionnaire Items #2. Please match the computer assisted instructional (CAI)
material with the area of Physical Therapy Education in which it

is being used in your program.

#3. How are you or other faculty using the CAl materials listed

in Question #17?

#6. How many faulty members integrate CAl into existing

courses?

#9. Have you or any other faculty members attended continuing
education courses to increase knowledge in instructional

software/technology and it’ simplementation?

#12. Does your program provide students with formal instruction

in computer use? (i.e. word processing, slide fabrication)

#13. Does your programs have a computer prerequisite?

#14. Does your programs require students to own a computer?
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Table B.2 Resear ch Question #2

What ar e faculty perceptionsregarding positive and negative aspects of CAl; the
relationship between CAl and learner attributes such aslearning style and aptitude; and

the overall impact of CAl on physical therapy education?

Questionnaire Item | #4. Which of the following do you or other faculty consider to be

benefits of computer assisted instruction?

#5. Which of the following do you or other faculty consider to be

barriers to integrating computer-assisted instruction?

#16. Do you see certain types of students benefiting more from

computer-assisted instruction?

Open-ended Item #1. How do you think computers have influenced

PT/PTA curriculum?

Open-ended Item #4. In your opinion, what is the most important

reason to integrate CAI?

Open-ended Item #5. Describe how you are overcoming the negative

aspects of CAl (costs, time resources)?
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Table B.3 Resear ch Question #3

How are programs selecting and evaluating CAI?

Questionnaire Items

#7. Has your program purchased any instructional software programs

that you or other faculty are currently using or plan to start using soon?

#8. Has your program purchased any instructional software programs

that you or other faculty have stopped using or plan to stop using soon?

#9. Are you or any other faculty members working to design
instructional software or web pages (either independently or with a

computer programmer/web designer)?

Open-ended Item #2. Please describe the criteria that you are using to

sdlect instructional software or instructional multimedia items.

Open-ended Item #3. Please describe how are you evaluating the

effectiveness of computer-assisted instruction in your program.

Table B.4 Resear ch Question #4

Have computer-based licensing exams have influenced faculty decisionsto integrate CAI?

Questionnaire Items

#17. Do you think computer use in your program adequately prepares

students for the computer-based licensing exam?

#18. Has the integration of the computer-based licensing exam

encouraged you to integrate more technology into your program?

#19. What is your average first-time licensing exam pass rate?
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Appendix C Interview Protocol

Script for Interview

Good morning (afternoon, evening). Thank you for agreeing to participate in my research. The
goal of this project isto assess the perceived impact of computers on PT and PTA education. The
information gathered will be used to meet partial requirements for my doctoral dissertation and
to disseminate information to professional audiences.

| would like to advise you of the following:

1. Your participation is voluntary and you do not have to respond to every question.

2. Your responses will be maintained anonymous and confidentiality will be maintained at all
times during the study.

3. With your permission, | would like to audiotape our conversation. | would like to tell you that
blind coding will be used when storing and analyzing the audiotapes. All tapes will be destroyed
upon completion of the study.

4. Neither your professional status nor your job status will not be affected by refusing to
participate, refusal to answer a question, or voluntary withdrawal from the study.

| nterview Protocol

1. Describe how you are using CD-ROM? Web Pages? Patient Simulation Software?
2. How have faculty reacted to the increased use of technology and computer software?
3. How have students reacted to the increased use of technology and computer software?

4. Do you see your program moving toward more courses that are entirely web-based? degrees
that are entirely web-based? What about PT education in general ?

5. What things do you feel students gain from using the software or web page? What things do
you feel are lost with using software or web pages?

6. How do you feel about integration of CAl into the Evaluative Criteria or Normative Model?

7. What type of learning (rote, factual, application) do you believe occurs with CAI?



Appendix D Document Analysis Checklist

1. This example outlines
atype of instruction (Go to Question #2)
a school computer policy (Go to Question #12)
Types of Instruction:
2. Inthisexample CAl is being used for
testing
supplementing class instruction
atutorial
on line course
3. CAl inthisexampleis
mandatory
optional
4. How isit being explained to the students?
5. When isit being introduced?
6. Who are the students?
7. Isthere classtime given for use?
8. What is the content?
9. How do students access the CAI?

10. What is the learning theory?

11. What isthe instructional design?

Policies:

12. What is the policy?

13. How isit implemented?

14. Who does the policy affect?

15. Can atheory or instructional design be identified?
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16. Why was the policy started?

17. How did it come about?

18. Who isresponsible for writing the policy?

19. Who isresponsible for implementing the policy?
20. What effects does the policy have on the program?

21. Isthere a cost to anyone?
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Appendix E Outline of Results

Research Question #1
A. Quantitative Results
1. Amount of CAI
2. Types and uses of CAl
3. Faculty integrating CAl
4. Faculty taking continuing education courses
5. Institutional incentive
6. Formal computer instruction and ownership
B. Qualitative Results
1. Types and uses of CAI
a. Instructional CD-ROMs
i. Interview Data
b. The Internet
i. Interview Data
ii. Document Analysis
2. Faculty continuing education
a. Questionnaire
3. Institutional incentive
a. Questionnaire
b. Interview Data

4. Formal Computer Instruction
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a. Formal instruction provided by program
i. Questionnaire
ii. Interview Data
iii. Document Analysis
b. Computer prerequisite
i. Questionnaire
ii. Interview Data
c. Mandatory Ownership
i. Questionnaire
ii. Interview Data
iii. Document Analysis
I1. Research Question #2
A. Quantitative Results
1. Positive and Negative aspects of CAl
2. Type of learning that occurs with CAl
3. Learning style and aptitude
B. Qualitative Results
1. Positive aspects of CAI
i. Questionnaire
ii. Interview Data
iii. Document Analysis
2. Negative Aspects of CAl

i. Interview Data
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3. Overcoming barriers associated with CAl
i. Questionnaire Data
4. Type of learning that occurs with CAl
i. Interview Data
ii. Document Analysis
5. Perceived impact of computers
i. Questionnaire
ii. Interview Data
[11. Research Question #3
A. Selection
1. Quantitative Results
2. Qualitative Results
B. Evaluation
1. Qualitative Results
V. Research Question #4

A. Quantitative Results

1. Pearson product-moment correlation coefficient

2. Point biserial correlation coefficient
B. Qualitative Results

1. Questionnaire
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Appendix F Independent t-test
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Appendix F Amount of CAIl Used in PT and PTA Programs (t-test)

n M ean SD Range t-value df p-value
PT 85 9.46 7.79 0-46 1.107 181 270
PTA 116 8.09 8.68 0-46
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Appendix G Type of CAl Matched by Content Areafor PT and PTA Programs
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Table G.1 Courses Matched with Type of CAl used in PT Programs (n = 85)

Patient Interactive Web Chat Online Online
CD-ROM | Simulation | Tutorials Pages Rooms | Quizzes | Courses | Other | Total
Anatomy with cadaver 47 2 11 17 3 6 1 87
Anatomy without cadaver 8 1 7 4 1 1 1 23
Basic Sciences 19 2 7 23 4 5 7 67
Procedur es 19 11 8 14 1 6 1 1 61
Therapeutic Exercise 16 11 4 15 1 4 2 53
Modalities 11 11 6 15 1 4 48
Kinesiology 10 6 12 24 8 14 5 1 80
Psychosocial/Ethics 3 2 3 17 4 2 2 33
Resear ch 5 1 8 35 6 6 6 3 70
Patient Evaluation 11 15 6 17 2 4 3 1 59
Critical Thinking/PS 5 9 11 20 5 7 4 1 62
Integration of BS/ICS 5 9 6 15 5 8 5 53
Radiology 1 1
M anagement 1 2 5 3 17
Clinical Education 3 2 11
Medical Terminology 2 2
Phar macology 2 1 1 4
Basic Skill/Prof I ssues 1 1 1 1 1 1 2 8
Cardiac Care 1 1 1 3
M anipulation/Mob 2 1 3
ProstheticsOrthotics 1 1 2
Orthopedics 1 1 2
Neuro Rehab 1 1
Total 166 81 92 231 53 73 45 750
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Table G.2 Courses Matched with Type of CAl used in PTA Programs (n = 116)

Patient | Interactive| Web | Chat | Online | Online

CD-ROM |Simulation| Tutorials | Pages | Rooms | Quizzes |Courses| Other [Total
Anatomy with cadaver 19 3 8 3 1 2 36
Anatomy without cadaver 44 6 14 13 1 6 4 5 93
Basic Sciences 31 8 10 15 3 9 9 3 88
Procedures 47 22 19 12 2 7 2 5 112
Therapeutic Exercise 29 19 16 15 4 8 4 6 98
M odalities 26 21 16 11 2 8 4 5 93
Kinesiology 28 19 18 17 4 9 5 6 106
Psychosocial/Ethics 2 10 5 11 3 4 4 6 44
Resear ch 1 2 2 16 1 2 6 30
Patient Evaluation 7 6 5 7 2 1 2 4 34
Critical Thinking/PS 2 14 5 10 5 5 2 8 ol
Integration of BS/CS 9 9 6 11 3 4 3 4 49
Exam prep 6 1 3 1 1 12
Documentation 1 1
M anagement 1 1 1 3
Clinical Education 2 1 1 4
M edical Ter minology 2 1 1 2 6
Intro Course 1 1 3 3)
Total 253 142 129 141 32 64 45 62 865
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