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ABSTRACT OF THE THESIS
Enhancing Physical Therapy Students' Attitudes Toward

Telecommunication Technology by Using a Demonstration Model

by

Steven R. Bernstein
Florida International University, 1993
Miami, Florida

Professor Leonard Elbaum, Major Professor

The purpose of this study was to assess and enhance the
attitudes and knowledge of physical therapy students toward
telecommunication technology.

A questionnaire was given to appraise the attitudes and
knowledge of 156 physical therapy students toward
telecommunication technology. The intervention was a one
hour presentation on applications relevant to physical
therapy practice.

The majority of students expressed interest in
telecommunication before the presentation, and felt that
expanded use of telecommunication was important to the
profession. However, only a minority of students
demonstrated knowledge about specific medical

telecommunication applications.



The post-intervention questionnaire showed the
presentation to be effective in changing students' attitudes
toward telecommunication, and increasing their knowledge
relevant to the practice of physical therapy. If physical
therapy curricula were to include exposure to
telecommunication, perhaps physical therapists will be more

inclined to use the technology in the future.
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Introduction

The use of the personal computer has increased since
the 1970's. Today it is part of almost everyone's lifestyle.
Utilizing the computer within the medical sciences is no
exception to technology explosion.

Telecommunication contributes to the practice of
physical therapy in many ways. Some examples are education,
research, billing, new product information, legislation,
medical records, and providing independence for the
physically impaired.

Physical Therapy education is ongoing and must continue
after graduation. Continuing education needs are generally
met through journals, colleague experiences, and formal
classes. Since the number of journals published and articles
written are numerous, keeping up with journal reading is
difficult. Narrowing this selection of literature to read is
more critical then ever before. The personal computer and
telecommunications make journal searching and research
manageable. With abstracts and full text articles readily
available, it is not an exaggeration to say the library can
be right in your home or office.

Billing, medical records are transferred thousands of
miles accurately and within seconds with this technology.

Information on legislation and sharing colleaque ideas and



clinical solutions are remarkably efficient with
telecommunication. The convenience of home shopping,
banking, and entertainment with voice activated keyboards
contributes so much to the physically impaired.

The review of literature is scarce on
telecommunications for physical therapists. But, a lot is
written about online medical data bases and their
applications. The literature, however, suggests a strong
need for telecommunication awareness and training. The
medical and health care universities have been criticized
for not providing medical telecommunication training
(Albright, p 249-256, 1988).

This study determined student attitudes, provided input
on the value of formal telecommunication education and
enlightened students to telecommunication technology.

Statement of the Problem

The problem is student attitudes and opinions
concerning the applications of telecommunication technology
for physical therapists are unknown. If these student
opinions and attitudes were to be known, it may contribute
to the development of courses, and units in
telecommunication for the physical therapist student.

Three categories of attitudes were assessed. They were
(1) respondents' feelings about technology, (2) opinions
regarding the value of telecommunication in education, and
(3) attitudes toward specific telecommunication

applications.



Purpose of Study

The purpose of this investigation was to study student
physical therapists' attitudes toward computer
telecommunication. A questionnaire determined
telecommunication attitudes and opinions before and
following the presentation of a model introductory

demonstration program.

Definitions for Purposes of this Study

Telecommunication - the procedure of connecting

computers via phone lines to share medical information.

Personal Computer - a computer that is affordable and
used in office or home (as opposed to a larger

institutional mainframe computer).

Modem - an electrical device or computer accessory
that allows computer data to transfer between distant

computers through phone lines.

Software - a set of written computer instructions that
allow the computer to carry out the operator's
commands. Example: To use a modem, you need

communication software.



Online - data that is available to modem callers

after computers have connected.

Database - a collection of information particular to a
subject. Example: A journal database may have journal

abstracts of 150 medical journals.

Bulletin Board or BBS - computers that allow modem
callers to access online databases and the sharing of

computer information.

Electronic Mail - sharing of information via

computer from one caller to another via stored

message(s) .

Menu driven - a list of options which the caller
chooses to navigate the different features of the

computer system.

Baud - the rate of speed capability that the modem has
capable for exchanging data, generally seen as 1200,

2400, 9600 to 38,400 bits per second.

Download - the process of receiving data to a file area

that you request.



Upload - the process of sending data from a file area

to another computer.

File Area - a location of stored files that are

available to modem callers to download or upload.

Capture - a procedure that records or copies all

information displayed on the screen to a file area.

Review of lLiterature

History of Telecommunications

The Greek defined the meaning of "Tele" as far off or
distant. The term "phone" meant sound or speech, and "graph"
was described as writing. The common terms television
(seeing at a distance), telephone (speaking at a distance)
and telegraph (writing at a distance) then emerged into our
vocabulary. In 1875 Alexander Graham Bell developed a theory
to electronically transmit sound waves thus creating the
beginning of the modern day telephone (Academic American
Encyclopedia, 1991). In the 1940's the first electronic
computers were developed (Francis, 1987). But, it was not
until 1958 that the Bell system started marketing modems
(Bingham, 1988). The telephone, modem and mainframe computer
were linked at this point in history. Although it was not
until the late 1970's, that personal computers were

introduced (Academic American Encyclopedia, 1991).
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General Telecommunication Services

General telecommunication services are online services
that offer a large variety of informational subjects and
topics that appeal to the general public. However, specific
areas of interest that pertain to that business,
professionals and educators are available. Today, the major
online services are CompuServe!, Prodigy’, GEnie?, America
Online*, Delphi’, and Byte information exchange®. The
online industry is a so-called "hot" industry. The online
industry revenues reached 9 billion dollars in 1990. These
1990 figures show 4.2 million online subscribers, an 88 per
cent increase from 1985, and this does not include the
smaller and free online users. In Just one year, there were
800,000 new customers in 1990. 1In addition, it was reported
there are over 12,000 bulletin boards categorized to include
400 different subject groups (K. McCabe, 1992; Weisman,
1992).

Banks (1992, p. 123) had this to say, "personal
computers have become an integral element in the daily lives

of almost everyone in the U.S. and most other industrial

! CompuServe is a registered trademark of CompuServe, Inc
2 Prodigy is a trademark of Prodigy Services Company
3 GEnie is a trademark of General Electric Company

4 America Online is a trademark of Quantum Computer
Services

5 Delphi is a trademark of General Videotex Corporation
¢ Byte is a trademark of Information Exchange Bix
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nations, on-line services promises to touch almost
everyone". During the 1970's and early 1980's the only
people who used online services were the technically
oriented and researches. The big databases and information
retrieval services were the major services.

Today, modem callers access many on-line services.
These include: shopping, banking, newswires, job searching,
the stock market and educational information. Online
callers may even file a flight plan with the FAA, receive
travel information, weather forecasts, make airlines
reservations, and obtain automobile related services.
Entertainment is also a popular area; there are
online games, inter-user chatting, and computer software
programs that are readily available.

Legal services, patent information, business services,
government access, credit information, real estate data,
census data, environmental and private corporation
information are available online to almost anyone with a
modem and computer. The number of computers one can access
is growing daily as is the number of modem users (Banks,
1992; Delfino, 1992; K. McCabe, 1992; and Oster, 1989).

Medical Telecommunication Services

Oster (1989) wants to convince the medical and health
care professionals that this is the information age and the
world of telecommunication. He describes telecommunication
as the window to the outside, allowing your computer to link

to commercial and noncommercial databases. The important



telecommunication benefits to the general medical
profession are medical databases, sharing information with
distance colleagues and accessing hospital computers (Oster,
1989). The major databases are the National Library of
Medicine, Dialog, BRS Information Technologies, The Mead
Corporation and US Healthlink.

Continuing education is one of the most obvious
advantages of medical telecommunication. Wagner and Wagner
(1992) report on the importance of validating clinical
procedures and journal reading. Health professionals are
finding it much more difficult to remain up-to-date in
medical literature with the increase in the number of
journals and articles written. In the 1990 Cumulated Index
Medicus, Wagner found 98 different ‘journals that pertain to
head and neck surgery. This only included English-language
journals related to plastic surgery, dentistry,
otolaryngology and anesthesia. Wagner and Wagner (1992, p.
163) concluded "If each journal contained fifteen articles,
and the clinician reviewed two articles per day, in twelve
months he/she would fall 24 years behind!" The preferred
choice of continuing education lists journals above other
means including textbooks, clinical rounds, continuing

education courses, newsletters and college conversation.



Medical databases.

The following are descriptions of medical databases in
use today.
National Library of Medicine: one of the first major
medical applications of telecommunications started in
1971 with the National Library of Medicine. Remember,
at this time the personal computer was not yet
financially affordable. At first, these online services
were restricted to larger institutions like libraries.
It was required that online users completed mandatory
training prior to use. It was not until 1986 that
mandatory training was removed, allowing use by the

public sector (Albright, 1988).

Dialog: another large medical database that originated
in 1972. Like the National Library of Medicine it

was mainly for trained librarians and the experienced

until about 1987. Health care professionals then began
to use it efficiently without the complexities that

were previously present (Albright, 1988).

BRS Information Technologies: began its commercial
service in 1977. It differed slightly from the others
by offering some full-text journals, textbooks, an Aids
database, and a bulletin board. In 1987 BRS initiated,

the first service to offer a menu driven system for

9



medical information, as a joint venture with W.B.

Saunders, publishing company (Albright, 1988).

Mead Data: a division of the Mead Corporation entered
the telecommunication information early in the 1970°'s.
They started offering a full text legal system called
Lexis. A competitor of Lexis called Westlaw from West
Publishing, had also entered the market in the mid
1980's. Mead Data offers Nexis, a full text library of
news related entities. Around 1982 Medis was introduced
for physicians and the allied health care
professionals. At that time they maintained an
exclusive agreement with the Journal of the American
Medical Association. Albright (1988) views Mead Data
as the Rolls Royce of electronic medical databases.
Yet, Mead Data is expensive and the full-text data base

is only for selected file areas.

US HealthLink: one of the newer major online medical
database services. Their President William Yasnoff, MD,
PhD. was the previous director of AMA/NET that was
formerly part of the American Medical Association
operations. US HealthLink differs from the other
medical online companies by offering several different

services.
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The following is a short list of some of these

extra services:

® A Fax clipping service tags and faxes articles
of interest.

® DXplain is a clinical message and answer board.

® Full text documents are also available through
EMPIRES, a clinical related database.

® Online continuing education credits

® Medication interaction section

® Coagqulation and hepatitis advisor.

(USHealthLink, 1992)

HealthCare InfoNet: went online June, 1992; this is an
electronic database with the potential of 10,000 health
care providers, which makes information and prices
available to the members about the health care
provider. They have physical therapy provider
information online, but mainly home health care
industry data at this time. The future plan is to
expand the database to doctors, rehabilitation, nursing
homes and hospitals. Searching the database, the
consumer and larger insurance companies would be
allowed to shop around for their best financial

arrangement (Garner, 1992; and R.McCabe, 1992).
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Black Bag Medical BBS: was established by Edward Del
Grosso M.D. He maintains a list of most national and
international medical bulletin board services. The list
specifies phone numbers and health care specialty. The
medical boards are called and verified periodically and

updated as needed (DelGrosso, 1992).

Medical computer/telecommunication associations.

Mattiello (1989) writes about the Computers in Medicine
committee that was established in Maryland. The purpose of
the committee is to learn how to best relate the influence
of computer technology on the medical and allied health care
profession. Some of their objectives are to introduce and
assist with new computer products, telecommunications,
electronic billing and medical software.

Another organization is the American Medical
Informatics Association. The association originated during
the 1950's. There main focus and to help with the

applications of computers to medicine (Collen, 1989).

Physical therapy telecommunication.

While the telecommunication field is rapidly growing,
the literature on online services directly related to
physical therapy is scarce. Telecommunication technology for
physical therapists is expanding in the 1990's. At the end
of 1991 the American Physical Therapy Association went

online with APTA-NET. This electronic mail/bulletin board

12



was not a new idea. It originally attempted the online
service three to four years ago; however, it was
discontinued. Presently the objectives of APTA-NET are to
electronically exchange information and to share knowledge
and interlink the state chapters, sections, assemblies, and
the national office. Now there are 52 component state
chapters, 17 special interest sections and two assemblies.
APTA-NET is in the process of researching and developing a
wide range of new online services for physical therapy
profession.

APTA-NET offers a wide variety of information and
databases from BRS. The databases include Medline,
Cumulative Index to Nursing, Allied Health, ERIC and many
more. The network is menu driven and the main menu areas

are:

e legislative alerts

e high priority issues

e state chapter legislation issues
e federal legislation issues

e federal grants

® association government affairs

® many other useful resources.

13



Differing from APTA-NET, PTON or Physical Therapy
Online is a private bulletin board which started in 1989 as
a service of Therasys, Inc. In 1990, Dennis Gyllenhaal, a
physical therapist started an improved program after further
research. Today PTON is very informative and dedicated to
online technology for practicing physical therapists.
Through this bulletin board practicing physical therapists
contribute to a message base and share information on many
topics. Some of the topics are pediatrics, reimbursement
issues, software review, distance education, industrial
medicine and marketing. The messages contain very practical
brain storming questions and answers directly related to
current practice issues that frequently occur and are too
recent to be published in literature.

PTON does not have access to the large databases like
APTA-NET at this time. Medline and the other large journal
databases are not present. However, there are two databases
available; literature searching and therapy resources. The
literature searching uses keyword searching and allows
abstract file downloading. The therapy resource database is
vendor oriented with keyword search features. Manufacture
and product information is displayed with address and phone
numbers.

PTON's file area is divided into sections like the
message areas. Clinical management, industrial medicine,
library resources, ADA, forms, shareware and computer tools

are some of the subject file categories. One file area

14



called demo programs has The Back Care Program’ by
Saunders, Marathon® physical therapy software, and PTEX®,
which contained computerized exercise programs. The demo
files are samples of the programs that are seen advertised
in many journals (Gyllenhaal, 1992).

An administrative feature of tclecommunication for
practitioners is electronic claims submission. This
paperless billing system saves money, speeds up claims
processing, and promotes faster payment. The money is
automatically deposited in the practice's bank account. No
mail, paper carbons, or hard copies are needed. At this time
electronic claims make up 25 percent of four billion dollars
of annual federal claims. About 70 per cent of the hospitals
and 20 per cent of the doctors file electronically with
Medicare. Medicaid is catching up, and six to eight per cent
of private carriers' claims are also electronically
submitted.

The claims system also permits two-way electronic
communication via the modem and computer. Questions about
eligibility, coverage, claims status and payment can be
settled in minutes or days, as opposed to the traditional

paper processing time of weeks. Telecommunication technology

"The Back Care Program: H. Duane Saunders, 7750 West 78th
Street, Minneapolis, Minnesota 55435

®Marathon: Precedent Systems, P.O. Box 75239, Seattle,
Washington 98125

’PTEX: Physical Therapy Exercise System, 211 Manchonis
Road, Wilbraham, MA 01095 1-800-334-5814.

15



may even be financially forced upon the leery, because there
is some talk that carriers in the future may charge a fee
for paper claims (Rice, 1992).

In addition to electronic claims, the exchange of
messages via telecommunication called electronic mail is
another useful service. There are variety of methods or
networks that pass these messages over long distances very
efficiently. Many networks offer reduced phone rates for
computer connections and data transfer (Francis, 1987).

Moran and Brimer (1991) write about distance online
education via these messages. In particular they refer to
these interaction possibilities with APTA-NET and PTON.
Their views suggest that message interaction can be an
active learning process, as contrasted to journal
reading, which is more passive learning.

There are other ways the physical therapist can use
telecommunication technology knowledge. Patients that are
mobility impaired can be taught how to use adaptive computer
equipment and learn telecommunication. The literature
suggests many vendors support computer use for the impaired
and some medical bulletin boards list these products and
distributors online. Telecommunication can even be voice
operated, so persons with disabilities can utilize banking,
shopping, and all the larger online service technology

(Kluck, 1992).

16



Telecommunication/Database Attitudes

Although some authors (Albright 1988; Bonham and Nelson
1988; Francis 1987; and K. McCabe 1992) elude to positive
benefits to online health care uses, little has been written
about the usefulness to the physical therapy profession. The
literature about physical therapy opinions and attitudes of
physical therapists toward professional telecommunication is
also non-existent.

However, there are several studies reflecting
general attitudes toward telecommunication and computer use.
These attitude studies include: business management,
students, practicing physicians, and medical students. Other
studies included: telecommunication fees, reasons for using
telecommunication, software systems for searching, and
satisfaction with services.

Bell, Martin, and Mehta (1989) investigated management
attitudes toward personal computer use and productivity. The
results indicated the personal computer was a valuable
management tool. Management felt their performance quality
and quantity increased and improved. They concluded personal
computer use should be encouraged, suggested in-house
education and not other educational settings.

Livieratos (1990) surveyed telecommunication students
and noted that students with demanding schedules and family
responsibilities find telecommunication classroom courses
popular. The students used VCRs to record the telecourse,

however, more than half showed an interest in using

17



modems to respond to instructors and take exams online. Yet,
less than 30 per cent had modems available for use.

A medical attitude survey on user fees and Medline use
was conducted by Haynes, Ramsden, McKibbon, and Walker
(1991). The quantity and quality of Medline searches using
Grateful Med software was studied. It was found that paying
users decreased the quantity of online time, when compared
to the no pay users. The quality of their searches were not
different among the pay or no pay user groups. It was
suggested that decreased user fees may increase the quantity
of Medline searches, as well as, insurance reimbursement for
online searches.

Medline is a common medical database on many electronic
access systems. Bader and Piemme (1991) studied four
different Medline search systems among faculty and medical
residents. The residents reported "patient care" reasons for
performing searches and the faculty listed "research" as
their primary reason for searching. A set of characteristics
for using a particular system was not determined.

Regardless of the type of system used, the study showed
expectations regarding the number of citations retrieved had
significant effects on user satisfaction. They suggested
training and knowledge of system use needs development. The
authors thought lack of equipment access raised questions
because personal computers are proliferating, but they are

useless unless access is available.
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Bonham and Nelson (1988) did a study to evaluate four
medical software systems for medical searching.
PaperChase!®’, Grateful Med'!, Med-Base!?, and Compact
Cambridge'® were evaluated for accessing Medline database.
Retrieval capability was the most important factor in
selecting a system. PaperChase performed the best. But, the
costs were greater than using Grateful Med. Compact
Cambridge was easiest, but due to high subscription fee it
was not a practical alternative. The authors found the
Grateful Med program was the best all around choice.

Abate, Shumway, Jacknowitz, and Sinclair (1989) studied
physician use of electronic access using general
communication software in lieu of Grateful Med, PaperChase
or another special program system. However, to make it
easier to use, it was set up for automatic dialing and
logon. The system worked well and was successfully used
without supervision.

Ludwig, Mixter, and Emanuele (1988) surveyed attitudes
of telecommunication callers. Five major reasons for

searching were helpfulness, convenience, time saving, rapid

"PaperChase: Division of Computer Medicine, Beth Israel
Hospital, 330 Brokline Avenue, Boston, MA

HGrateful Med: National Technical Information Services,
5285 Port Royal, Springfield, VA

?2Med Base: Online Research Systems, Inc., 2901 Broadway,
Suite 154, New York, NY

BCompact Cambridge: Cambridge Scientific Abstracts, 5161
River Road, Bethesda, MD

19



feedback, and presentation of information. The study showed
Medline database was preferred over full text choices.
Subjects' attitudes supported the need for searching
systems. Subjects with general computer knowledge without
telecommunication/database experience recognized the need
for education in system use. Even though the systems become
more user-friendly, online users will still need to be

taught retrieval techniques, and vocabulary in Medline.

Telecommunication Training Attitudes

Woolf and Benson (1989) showed that physicians were
enthusiastic about using computers in medicine. The subjects
recognized the potential usefulness of online retrieval and
24-hour convenience. However, many physicians who are aware
of online services were hesitant to give up manual
retrieval. Respondents were more likely to obtain
information from textbooks, colleagues or browsing journals.
Older physicians admitted to computer apprehension and lack
of formal computer training. The study also mentioned the
amount of learning time to use computers as a disadvantage.

The review of literature on attitudes shows training
and education are important issues for the online
telecommunication industry. Several authors indicated
training was needed to decrease computer apprehension and
promote user satisfaction (Abate et al. (1989); Bader and
Piemme (1991); Bonham and Nelson (1988); Haynes et al.

(1991); Ludwig et al. (1988); and Woolf and Benson, 1989).
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Training methodologies varied in these studies. Ludwig
et al. (1988) included a two hour Medis course Abate et al.
(1989) provided a one hour instructional review. Haynes et
al. (1991) provided a three hour training program. Bonham
and Nelson (1988) also supported the need for training.
Bader and Piemme (1991) suggest that no matter what system
is used, the searcher satisfaction is measured by his/her
expectation of retrieval. Initial training and additional
advance education will help maintain user satisfaction.

Shoenfelt (1991) studied ten training methods and their
effectiveness on six training objectives. The ten training
methods assessed were computer assisted instruction,
programmed instruction, lecture (with questions), movies, TV
lecture, sensitivity training, case study,
conference/discussion, role playing, and simulation/games.
The learning objectives were knowledge acquisition,
knowledge retention, attitude change, development of
interpersonal skills, development of problem solving skills,
and participant acceptance.

Attitude change was most effectively accomplished with
sensitivity training, less with role playing, conference,
simulation/games, case study, and least with computer
assisted instruction. Knowledge acquisition was assessed in
effectiveness and showed the following (in order of
importance): computer assisted instruction, programmed

instruction, conference, case study, and simulation/games.
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Dennis Gyllenhaal (1992), a physical therapist operator
of PTON writes, "The greatest barrier I face is education.
Few therapists know how to use their systems, and need a lot
of help getting started. Once they get started, things go
great."” It seems quite evident that telecommunication
training for higher education is a means to fill the
knowledge gap. A demonstration method with multi-media aides
and supplemental handouts is a sound technique to meet these

educational needs.

Statement of the Hypothesis

The literature on physical therapy attitudes toward
telecommunication is non-existent. The literature does,
however, suggest that education and training is important
in improving attitudes toward telecommunication. Therefore,
it is hypothesized that Dade County, Florida, physical
therapy students will initially exhibit little knowledge and
poor attitudes toward telecommunication which will favorably
change following a telecommunicatiorn knowledge and

information demonstration.
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Method

Subjects

The sample for this study was selected from the total
population of physical therapy students at Barry University,
Florida International University and the University of Miami
in Dade County, Florida. The subjects were volunteers and
represented both undergraduate and entry-level graduate
students. The total sample, a convenient cluster, consisted

of 156 students which made up one subject group.

Instrument

A twenty item questionnaire was developed and used as
the measuring instrument for this study (Appendix A). It
consisted of self-report items measuring attitudes and
knowledge that apply to computers and telecommunication. The
questionnaire ranked attitude and opinion choices in
gradations of responses from Strongly Agree to Strongly
Disagree (Likert scale: 5) with other nominal and
dichotomous choices. The last item was for written comments.

Since no standard instrument was available for this
specific type of data collection, the validity and
reliability of this instrument is unknown. However, the
questionnaire was examined for content validity, clarity and
problem identification by colleagues and found to be

acceptable for this specific study.
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Four subject areas were considered: (a) respondents'
characteristics, (b) respondents' feelings about computer
technology, (c) education attitudes and opinions, and (d)

specific online application opinions.

Respondents' Characteristics

The respondents' characteristics were obtained by
answers to four questions to ascertain their age, gender and
home computer accessories. The age responses were recorded

into five categories and described by groups.

Respondents®' Feelings about Computer Technoloqy

The respondents' feelings about computer technology
were assessed in four areas. The students gave their general
opinion on how comfortable they felt with computers.
Secondly, they expressed their feelings and opinions on the
use of online databases. Thirdly, students responded,
hypothetically, if they were willing to share online
information between their colleaques after they graduated.
Lastly, feelings were ascertained on student attitudes

regarding modem applications for the physically impaired.

Educational Attitudes and Opinions

The items regarding educational attitudes and opinions
gathered information on the use of computer technology and
telecommunication directly to assess students' needs.

Students were asked if they want to use a modem in

24



conjunction with their classroom assignments, tests,
professor communication, and continuing education. They also
commented on a computer course specifically for the physical

therapy curriculum.

Specific Online Application Opinions

This part of the survey measured the students'
knowledge, feelings, and familiarity with general, medical
and physical therapy online services. Specific local, state
and national online library databases were included in
survey. Students were also to express their attitudes
regarding their desire to use these services at present or
in the future.

The same instrument was administered before and after
the model demonstration. The testing time for it was

approximately 10 minutes.

Procedure

The three physical therapy programs were approached to
obtain permission to utilize their students for this study.
The faculty was given specific instructions regarding the
research project, purpose and significance, anonymity of
responses, and administrative procedure for questionnaire.

Each school provided a classroom for the survey and the
demonstration. The study was administered and repeated at

each universities in the same manner.
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The following is the one hour procedure:
® 0:00 - 0:10 Faculty administered pre-intervention
questionnaire to students
@ 0:10 - 0:50 Introduction and demonstration (Script
and Handouts Appendices B & C)
® 0:50 - 1:00 Administration of post-intervention

questionnaire.

The presentation was a 40 minute lecture and multi-
media presentation including 35mm slides and an online modem
demonstration which was projected on a screen. A video of
the online demonstration was utilized in lieu of the actual
modem demonstration at the University of Miami where
telephone lines were not available.

The subject matter of the presentation included a basic
model demonstration to familiarize subjects with
telecommunication as it relates to physical therapy.

The slides introduced online library services, medical
databases, and basic equipment needs. The online
demonstration introduced the APTA-NET online service, the
Grateful Med Software and ancillary educational uses of
telecommunication. The demonstration concluded with a review

of printed handouts and a short question and answer period.
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Results
The pre-and post-intervention questionnaires were
identical. The twenty item questionnaire was measured and
recorded. The results of the questionnaires are divided into
four main topics. The four main topics of the questionnaire
were (a) RESPONDENTS' CHARACTERISTICS, (b) RESPONDENTS'
FEELINGS ABOUT TECHNOLOGY, (c) EDUCATIONAL OPINIONS, and (d)

ATTITUDES TOWARD SPECIFIC ONLINE APPLICATIONS.

Respondents' Characteristics

The respondents' characteristics were obtained by
answers to four questions to ascertain subjects' age, gender
and home computer accessories. The age responses were
recorded into five categories and described by groups. Home
computer accessories indicated the number of subjects with
home computers and/or a modem.

The respondents were classified into five age
categories. The largest number of respondents were in the
20 through 25 age category (42.3%). The least number of
respondents were in the 40 and up category (3.2%) (Appendix
D, Table 1). It is interesting to note almost 75% were under
thirty years old.

The majority of the subjects 109 were females (69.9%);
males 47 represented less than a third (30.1%) of the

sample.
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Seventy-five students (48.1%) indicated that they had
personal computers. Twenty-one of those with computers had
modems (28.0%). The distribution of home personal computers
among the different age categories was similar, and a chi-
square statistical analysis revealed a non-significant
association between age and personal computer ownership

(P=.70) (Appendix D. Table 2).

Respondents' Feelings about Computer Technoloqgy

The results of the respondents' feelings about computer
technology were assessed in four areas: (a) The students
gave their general opinion on how comfortable they felt with
computers, (b) expressed their feelings and opinions on the
use of online databases, (c) responded if they were willing
to share online information with their colleagues after they
graduated, and (d) indicated attitudes regarding modem
applications for the physically impaired.

Are students comfortable using computers? Prior to the
demonstration over half of the students (59.6%) felt
comfortable with computers by responding with AGREE or
STRONGLY AGREE answers. About a third of the students
(32.1%) DISAGREE or STRONGLY DISAGREE with feeling

comfortable.
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After the demonstration slightly more students (61.4%)
indicated that they felt more comfortable by responding with
AGREE or STRONGLY AGREE responses. The DISAGREE or STRONGLY
DISAGREE answers decreased to (27.4%) (Appendix D, Table 3
and Figure 1).

Prior to the demonstration over one third of the
students (35.3%) responded with AGREE or STRONGLY AGREE to
the question "I do not feel comfortable accessing databases
via a modem". Many students had NO OPINION (43.5%) but those
comfortable represented 21.2% of the group.

After the demonstration there was a shift toward being
less uncomfortable. It was noticeablie in several areas.
Those with no opinion decreased (11.4%). There were fewer
students who STRONGLY AGREEd with being uncomfortable
(decrease of 11.5%) and more students indicated a higher
level of comfort by responding with DISAGREE (increase of
18.8%). (Appendix D, Table 4 and Figure 2).

In response to the question "When I graduate I will
exchange treatment protocols, share mail, messages, and
information with colleagues by modem", 52.6% of the students
had NO OPINION, 34.6% AGREEd or STRONGLY AGREEd that they
would use the technology, and 12.9% would not use the

technology.
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After the demonstration there was a major change in
attitude and more students were interested in using modem
applications. The significant changes were increased
STRONGLY AGREE and AGREE responses (30.1%) and decreased
NO OPINION responses (-25.1%) (Appendix D, Table 5 and
Figure 3).

In response to item 16, "I think our physically
impaired patients should be introduced to online
telecommunication, i.e. shopping, banking, disability
products, mail to Congress, friends, entertainment, and
computer products, etc.", prior to the demonstration many
students (91.0%) thought that physically impaired patients
should be introduced to online telecommunication. After the
demonstration there was a slight positive shift, increasing
the AGREE and STRONGLY AGREE to 94.7% (Appendix D, Table 6

and Figure 4).

Educational Attitudes and Opinions

The items in this section assessed the attitudes and
opinions on the use of computer technology and
telecommunication directly relating to the students’
educational needs. Students were to respond to items in the
use of a modems in conjunction with their classroom
assignments, tests, professor communication, and continuing
education. They were to express their opinion on the need
for a computer course specifically within the physical

therapy curriculum.
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Before the demonstration 60.7% of the students
responded with either AGREE or STRONGLY AGREE to the
statement "I would feel comfortable at my home, completing
classroom assignments, projects, and tests with a modem."
After the demonstration 76.5% of the students felt
comfortable completing school assignments via modem
(Appendix D, Table 7 and Figure 5).

Prior to the demonstration students were asked if they
would utilize a modem to discuss classroom matters with
their professors. Half the students (52.6%) responded with
either AGREE or STRONGLY AGREE. After the demonstration
73.8% returned AGREE or STRONGLY AGREE responses (Appendix
D, Table 8 and Figure 6).

In response to the item, "We need more educational
telecommunication involvement in the physical therapy
profession, i.e. the offering of continuing education and
classes online for modem use", 76.9% of students AGREEd or
STRONGLY AGREEd before the demonstration. After the
demonstration 89.5% AGREEd or STRONGLY AGREEd (Appendix D.
Table 9 and Figqure 7).

Prior to the demonstration a large number of students
82.7% felt there was a need for a computer course
specifically designed for the physical therapy curriculum.
After the demonstration there was not a major change. The
AGREE and STRONGLY AGREE increased to 86.2% (Appendix D,

Table 10 and Figure 8).
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Physical therapy students indicated an interest in
attending a telecommunication program that offers continuing
education contact hours. Prior to the demonstration a large
majority (85.2%) replied AGREE or STRONGLY AGREE. After the
demonstration the interest level increased to 87.2%

(Appendix D, Table 11 and Figure 9).

Specific Online Application Opinions about Knowledge,

Familiarity and Modem Applications.

Six items in the survey measured the students'
knowledge, feelings, and familiarity with general, medical,
and physical therapy online services. Even though specific
local, state, and national online library databases were
included in the survey, the specific local library databases
were naturally better known to some of the university
students.

Prior to the demonstration, respondents were asked to
circle only the terms that were familiar. The terms were not
defined but represented the names of general, medical and
physical therapy online telecommunication services. Medline
was the most familiar response 85.3%. All the other services
received less than a 30% familiar response. After the
demonstration familiarity increased dramatically
for all of the medically oriented services (>50% each). The
greatest changes were in the medical oriented services and
the increases were Grateful Med (74,6%), APTA-NET (63.7%)

and PTON (62.1%) (Appendix D, Table 12).
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Respondents were asked, "Assuming you have a modem,
please circle the services that you would use:" Prior to the
demonstration, the majority of the students indicated they
did not want to use these online services. Among the
services the students would use, Medline was ranked the
highest (41.0%): each of the other services followed with
less than a 20% response.

After the demonstration many opinions changed. The
Medline response was still the highest, increasing to
(70.6%). The other medical related services also increased;
their post-intervention responses were APTA-NET (66.7%),
PTON (45.8%), and the Grateful Med (61.4%) (Appendix D,
Table 13).

Prior to the demonstration 14.1% of the students did
not feel comfortable using the Grateful Med Software and
76.9% indicated NO OPINION. After the demonstration major
changes occurred, and greater than 60.0% of the students
felt comfortable using this software (Appendix D, Table 14
and Figure 10).

Prior to the demonstration 29.5% of the students were
pleased to know that APTA-NET and PTON services were
available and 69.2% of the students had NO OPINION.

After the demonstration 94.5% of the students AGREEd or

STRONGLY AGREEd (Appendix D, Table 15 and Figure 11).
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Prior to the demonstration 69.0% of the students
indicated NO OPINION on the item "I would not feel
comfortable using a modem with LUIS, ERIC or Caldernet
library services, 21.9% of the students felt comfortable.
After the demonstration 55.6% of the students felt
comfortable and responded with DISAGREE or STRONGLY DISAGREE
(Appendix D, Table 16 and Figure 12).

Prior to the demonstration a majority of students
(69.4%) felt comfortable using Medline by modem. After the
demonstration more students (75.2%) felt comfortable and
9.1% of the students felt uncomfortable using Medline by

modem (Appendix D, Table 17 and Figure 12).

Student Narrative Comments after the Demonstration

Item 20:
"Briefly add any additional comments on today's
demonstration."

The students had the opportunity to write a few
statements or comments concerning the demonstration. Most
comments were positive. The most frequent answers were that
the program was informative and interesting. Many students
expressed the desire to purchase a computer and modem. Some
students commented that they were unaware that these online
services were available or even existed. A few stated that

they wish this presentation was given earlier in their

curriculum.
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The negative comments were mostly financial. Some
students thought a computer was too expensive and they could
not afford one at this time. Similar expressions were noted
about the cost of the modem and online service charges. A
few students thought it was not for them, because they did
not understand computers. Some students ev