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GUEST

EDITORIAL

Computers and Information
Technology In Medical Education

early 50 years ago, the

University of

Pennsylvania, in conjunc-

tion with the U. 5. War
Department, announced the develop-
ment of ENIAC (Electronic Numeric
Integrator and Computor), the
world’s first electronic digital com-
puter. Legend has it that the lights of
Philadelphia dimmed when ENIAC’s
1,700 vacuum tubes were switched
on. In reality, this did not occur, but
ENIAC's introduction did signal an
important change by blazing the way
for modern computing. The subse-
quent use of computers in medicine
and medical education is but one of
the technological advances which fol-
lowed. It is, therefore, fitting that this
issue of ASCO’s journal publishes
two important articles on the use of
information technology in optometric
education.

After ENIAC, the practical use of
early electronic computers was slow
in coming. This was, in part, due to
their high cost, large size and limited
capacity. However, it was also due to
the significant need to develop useful
applications and interfaces with the
people who were to use such sys-
tems. Advances in technology, includ-
ing development of modern semi-
conductor materials, addressed the
most critical of the technological
issues, with the decades of the 1970s
and 1980s seeing the introduction of
the desk-top personal computer.
These machines have matured quick-
ly from the status of technical curiosi-
ties to their current status as essential
tools of our society. In particular, hos-
pitals, medical schools and doctors’
offices haved moved beyond simply
using word processing and spread
sheet programs and are using

Joel W. Goldwein, M.D.

expanded computer and information
technology at a growing rate.

Nevertheless, the apparent value
of information-based technology to
medicine and medical education con-
tinues to be limited by the relatively
small number of specific applications
and information exchange capabilities
that are available. The major barrier
to exchange of information has tradi-
tionally been the lack of a reliable and
effective network capable of linking
computers together regardless of
location. In 1969, a U. S. Department
of Defense network called ARA-
PANET (Advanced Research Projects
Agency Network) linked four “super
computers” together. By the early
1980s, fewer than 1000 computers
were connected by this developing
network. This model, however, even-
tually served as the foundation of the
Internet that now links more than 50
million computers, thus becoming the
de facto standard of worldwide com-
puter networking. The result has been
an explosion of the information high-
way with larger amounts of impor-
tant data having a much wider and
faster dissemination.

A dilemma still remains for the
health care sector, however, in deal-
ing with the information technology
explosion. A 1994 U.S. Interagency
Task Force on Information Infra-
structure stated that “the health care
sector has lagged far behind other
sectors of our economy in applying
information and communication
technologies.” Clearly, this conclu-
sion is supported by medical educa-
tion’s apparent persistence in access-
ing and presenting most material in
more conventional didactic venues.

The impact of the Internet and
other information technology upon

health care practitioners, educators
and consumers is now only begin-
ning to be felt. And while there is no
doubt that these resources will ulti-
mately influence the development of
better informed professionals, it is up
to the medical educational commumi-
ty to make it happen. We can only do
this by embracing technological
change and adapting it to educate
future generations of health care
providers.

The importance of this need can-
not be underestimated. Information
technologies not only provide us with
content to be assimilated, but they
also fundamentally alter the ways in
which we learn and garner informa-
tion that we need, both as students
and throughout our careers. We can
no longer educate physicians just for
today. We must endeavor to develop
“on-line” practitioners who are capa-
ble of using technology to become
stronger clinicians.

My experience in developing the
University of Pennsylvania’s cancer
education resource called OncoLink
(http:/ /www /oncolink.upenn.edu)
has helped to change my attitudes
toward my practice and my role as a
medical educator. I suspect we all
have similar contributions to make,
and there is no doubt that we all will
benefit substantially when our profes-
sional expertise, learning programs,
and other information-based techno-
logical innovations are shared as
widely as possible.

Dr. Goldwein is associate professor
and director of pediatric radiation oncolo-
gy at the University of Pennsylvania
Medical Center. He is a co-developer of
the Oncolink on-line service.
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Two Weeks Or Less,

Three Healthy Options.

It’s a fact: the more frequently contact
lenses are replaced, the healthier it is for your
patients. That’s why Vistakon offers three contact
lenses designed to be wom for two weeks or less.

1-DAY ACUVUE provides your patients
with the ultimate in health and convenience,
because it’s the first true daily wear disposable
contact lens. Your patients just wear them a
day, then throw them away.

ACUVUE, the contact lens doctors wear
and prescribe most, is the only contact lens to
recommend for patients who want to sleep in

*Recommended wear schedule.

their lenses, even occasionally. And SUREVUE
is the daily wear contact lens that provides
patients with the benefits of disposability and
the affordability of two-week replacement.*
Whether you prescribe 1-DAY ACUVUE,

ACUVUE or SUREVUE, you can be sure
your patients are getting what they deserve:
convenience, satisfaction and, most important,
a healthier way to wear contact lenses. When

ou consider the facts,
hy would you o (VISTAKOND)

why would you recom-
mend anything else? WMWWOWVISION PRODUCTS, INC.




Letters to the Editor

I want to congratulate you for
devoting the fall 1995 issue of
Optometric Education to “Caring for
the Geriatric Patient.”

Being one of the first recipients of
a federal grant for developing geron-
tological content in the optometric
curriculum during 1979-80, it is grati-
fying to see some progress in geriatric
education for optometrists. However,
it does not even scratch the surface
compared to the increase in the aging
population during that period. The
article by Mancil et.al. clearly states
that no progress has been made in
vision and aging-related research
over the past decade. It is imperative
that additional resources be devoted
and outside research funding be
sought to expand research in this
neglected area. It is also interesting to
note that although most of the
schools have gerontological content
in their curriculum, only 50% offer
any student training through nursing
home and homebound programs.

Drs. Freed and Kirstein have iden-
tified the need for homebound eye
care and have started a program at
SUNY. At the Pennsylvania College
of Optometry (PCO), we have had
the nursing home and homebound
eye care program in our curriculum
for over 15 years. One reason for lack
of interest has been due to the scarci-
ty in educational material on this
topic. Recently a manual for eye care
in nursing homes has been published
and is available through the PCO
bookstore. This type of information
helps educators and practitioners in
initiating eye care services in non-tra-
ditional settings.

Drs. Freed and Kirstein have stat-
ed that homebound patients are twice
as likely to report difficulty in read-
ing regular print. The single most
important factor responsible for this
is inadequate lighting for reading. I
am sure that these authors’ experi-
ence is similar to ours, that while
overall illumination in these homes is

relatively poor, the illumination at
reading levels is even worse. Even
the best of the table lamps fail to illu-
minate reading materials for these
bed-bound patients. A simple shining
of a pen light on the reading card
improves near.acuity of two lines or
better. I urge those who provide
home eye care to prescribe a reading
lamp before prescribing a new pair of
reading glasses.

There are other issues and con-
cemns, and I hope that ASCO con-
venes a meeting of the faculty
involved in education and training
for care of non-ambulatory patients.

Satya B. Verma, O.D.

Director, Community Eye Care
Service

Pennsylvania College of
Optometry

FIELD AND MAGNIFICATION CHARACTERISTICS

NEW VOLK Combination

With optics for both the slit lamp and indirect ophthalmoscope, field of view
and magnification are at your fingertips in the compact 3" x 4" case.

NEW VOLK COMBINATION LENS SETS FEATURE THE FOLLOWING LENSES:

® VOLK 20D or Pan Retinal 2.2 Lens and
® SuperField NC, 90D, 78D or 60D Lens and
® VOLK 3 Mirror Gonio Fundus Lens

Indirect Ophthalmoscope | Approximate Image roximate
e LZnse: P pl:I:Aagniﬁcationa1g F?:lg of View
20D 50mm 297 46°
Pan Retinal 2.2 52mm 2.56 56°
. " | Approximate Image roximate
Slit Lamp Lenses prI)NAa\gniﬁca\tion 8 Fli\(g)lg of View
60D 31mm 1.09 67°
78D 31mm .87 73°
90D 21.5mm 72 69°
SuperField NC 27mm .72 120°
. Full fundus examination is provided by
VOLK 3 Mirror . |mirror angles designed to eliminate *gaps"
Gonio Fundus Lens |in the visualized fundus. The mirrors are
angled at 76°, 66° and 60°.

Lens Sets

VOLK lenses are the only U.S. manufactured
indirect lenses made of GLASS and come standard
with SupraCoat anti-reflection multi-coating.
VOLK lenses can be ordered from any authorized
VOLK distributor or by calling VOLK direct.

“um The Leader tn Aspheric Optics 7893 Enterprise Drive, Mentor, OH 44060 USA.

Phone: 1-800-345-8655 or (216)942-6161 « TLX: 211395 VOLK UR e FAX: (216)942-2257
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j COMMENTARY

Inlerprofesiional Strategies for
Optometric Training —
A Model for the Future

he current debate about

health care reform is dri-

ven by a complex mixture

of political, economic, pro-
fessional and societal pressures.
The effects of these pressures are
felt most acutely in health care
market forces, but they will also
gradually affect the formation of
public policy concerning the deliv-
ery of health care and the educa-
tion of health care providers.

In this debate, optometry has the
advantage of its position as a pri-
mary care profession, a position
which is enhanced by our ever-
widening scope of practice. Now,
the question is posed of how the
optometric education community
ought to respond to these pressures
for change in a manner that will
enable our profession to advance
and maintain the care we deliver.

While it might be tempting to
use our current advantages to pur-
sue a totally autonomous practice
position, my own experiences with
interdisciplinary eyecare lead me to
believe that a collaborative
approach is more appropriate.' It is
well known that optometry and
ophthalmology, working together,
each at its highest level of training,
can form strong partnerships for
the effective delivery of modern
eye care. It is the premise of this
editorial that similar collaboration
in the educational arena will bear
additional fruit. Optometric educa-
tion must play a key role in the
continuing development of a model
for the interdisciplinary clinical
training of optometrists for the
future of eye care delivery.

Dr. Myers is associate clinical professor at the
University of Missouri-St. Louis School of
Optometry. He was previously with the LSU Eye
Center in New Orleans, Washington University
in St. Louis and Moorfields Eye Hospital in
London.

Raymond I. Myers, O.D.

While this view may seem politi-
cally unrealistic to some, it seems
to me that there are many current
interdisciplinary practice opportu-
nities that exemplify such a model,
thereby facilitating its continuing
logical development. Ultimately
the reward of developing such a
model would be the firmer estab-
lishment of optometry as the prin-
cipal gatekeeper of eye care.

To ensure the most appropriate
development of such a model, the
Association of Schools and
Colleges of Optometry should take
affirmative steps to develop clinical
training opportunities of all types,
especially those with an ophthal-
mological partnership. Such joint
practice programs are also educa-
tional opportunities and offer the
chance for greater transfer of clini-
cal skills. More importantly, they
also expand the access to patient
care training experiences beyond
those traditionally available in
optometric educational institutions.
By taking advantage of these addi-
tional interprofessional training
opportunities, we will be able to
enhance the development of a
cooperative model for the future of
our training programs.

Optometric clinical training will
also be advanced through the natu-

rally occurring evolution of our res-

idency training programs.
Currently running just above 10%
of our graduating class size, resi-
dency program opportunities are
gradually expanding, with the
greatest expansion potential in hos-
pitals and multidisciplinary prac-
tice centers. Our experience with
the Veterans Administration, which
has had a truly significant impact
upon the advancement of clinical
practice and training capabilities,
supports this concept.

An expanded emphasis upon
residency training will have the

added advantage of assisting our
educational institutions in balanc-
ing their budgets and in holding
the line against the future costs of
clinical training. Medicare clinic
revenues in teaching hospitals pro-
duce supplemental payments from
the federal government which
averaged $80,000 per resident in
1992. While this sort of direct sub-
sidy may be changed or reduced,
the current national interest in
underwriting the training of prima-
ry care providers will tend to main-
tain at least some level of continu-
ing support. Optometric
education’s leadership must work
to ensure that optometric residency
training is included in any funding
structure that might evolve.

However, optometric education
must also be prepared to develop
future opportunities. In this case,
health care cost-containment is our
potential ally by encouraging the
development of optometric resi-
dency programs in hospitals where
previously ophthalmological resi-
dencies may have been the rule.
This concept was recognized by
APA President James Leadingham
in 19922

Fortunately, many of the most
influential forces of change will
naturally tend to bring optometry
and ophthalmology together in
ways that recognize each profes-
sion’s true scope of practice. Within
optometric education, there is a
great opportunity both to lead and
to flourish from a cooperative
mode of care and training for
future optometrists.

References

1. Myers RI. Interprofessional strategies for
optometry and ophthalmology in the
future, Optometry & Visual Science 1995.
72(1):42-44.

2. Leadingham ]J. Speech before the
American Academy of Ophthalmology
AOA News 1993 32(10):1.
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Computer Software

~ ASCONET

Reviews

Human Anatomy, University
of Florida, College of Medicine,
Gold Standard Multimedia, Inc.,
1995, $195.

Human Anatomy on CD-ROM
was developed at the University
of Florida College of Medicine to
facilitate the study of gross anato-
my outside the confines of the
laboratory. Originally the pro-
gram was a Macintosh-driven
videodisc system utilizing two
monitors, one for images and one
for text. The development of the
CD-ROM version has allowed
both images and descriptive text

to be combined on a single screen.

One CD contains both the
Macintosh and Windows versions
of the program. An institutional
version with instructor tools for
end-user modification is also
available at an increased cost.

The CD contains a total of 44
dissection laboratories divided
among the following anatomical
regions: back and spinal cord,
upper extremity, lower extremity,
thorax, head and neck, abdomen,
pelvis and perineum. The user
can select a particular region of
the body for study by clicking on
that area of the figure displayed
on the title screen. Included in
most of the laboratories is an
overview of the laboratory objec-
tives, an osteology section, step-
by-step dissection procedures and
a list of summary terms from the
dissection laboratory. The pro-
gram points out where to make
incisions for dissection, demon-
strates procedures such as muscle
reflection and presents images of
the structures under study.

More than 6000 photographic
images of cadavers in various
stages of dissection are available
for viewing. The images are pre-
sented in still-frame or image
sequences. The accompanying

descriptive text includes "hot"
text, which consists of items high-
lighted by different colors that
can be clicked on to display a
particular structure, such as a
nerve in the arm. The "hot" text
can also be utilized to display an
anatomical drawing correspond-
ing to the cadaver image or to
navigate to a related screen for
more information. A reference
box is displayed on the screen
which either provides references
to commonly-used atlases for fur-

ther study or contains helpful
comments. The option to add
notes to a laboratory to be stored
for later retrieval is also available.
In addition to the dissection
laboratories, the CD contains an
evaluation mode consisting of
4700 questions. The student is
able to choose a body region from
which to be tested as well as the
method of examination. The
options available include either a
graded multiple choice exam or a
"flashcard" method in which stu-

dent answers are not recorded.
The graded exam posts the num-
ber and percentage of questions
answered correctly and provides
the option to review the missed
questions.

I found Human Anatomy on
CD-ROM to be an excellent study
aid. The laboratories are very
good. Of particular interest to
optometric educators is the nice
coverage of the head and neck,
including the eye and orbit. The
images are of high quality, and
the option to enlarge the image
from approximately one-quarter
screen size to full screen size is a
very nice feature. The presence of
an orientation icon on the screen
corresponding to the area of the
cadaver being viewed is also
helpful in maintaining perspec-
tive. I especially liked the self-
assessment mode with feedback
in the form of a graded exam.
This is an excellent tool for the
student to use in testing his or
her recall of the material.

After spending only a few min-
utes browsing through the con-
cise user's manual, I was able to
navigate through the various fea-
tures of the program with ease.
One drawback I noted was the
inability to access a'few of the fig-
ures that were highlighted in the
“hot” text. However, this is not
serious enough to prevent me
from recommending the program.
The CD can be used for lecture
demonstration, as an overview
prior to laboratory dissection and
for individual self-paced study
outside the laboratory. I would
recommend it highly as an
adjunct to any human anatomy
course.

Reviewer: Dr. Kippi D. Wyatt
Northeastern State University
College of Optometry

Volume 21, Number 2 / Winter 1996

41


Sl.im.kird

OPHTHALMIC

NDUSTRY NEW/S

Companies appearing on these pages are members of ASCO’s Sustaining Member Program. Sustaining Members are listed on the
inside front cover of each issue. Membership is open to manufacturers and distributors of ophthalmic equipment and supplies and

pharmaceutical companies.

Vistakon Announces Awards
To Optometry Students

Nineteen optometry graduates
received the “Vistakon Award of
Excellence in Contact Lens Patient
Care.” Each recipient received a
check for $1,000 and a commemo-
rative plaque.

To qualify, winners had to
demonstrate a strong command of
academic knowledge, but more
importantly, they had to apply that
knowledge in a manner consistent
with the highest standards of pro-
fessional patient care.

The 1995 award recipients were:
Aurora Axin, O.D., State College
of Optometry, State University of
New York; Richard Bell, O.D., The
Ohio State University College of
Optometry; Jeannine Brake, O.D.,
Ferris State University College of
Optometry; Benoit Dallaire, O.D.,
University of Montreal School of
Optometry; Yamira Emir Moyett,
O.D., Inter American University
of Puerto Rico School of
Optometry; Amir Cukierman,
0.D., Nova Southeastern
University College of Optometry;
Sally A. Donaldson, O.D., The
New England College of
Optometry; Kim Y. Eng, O.D.,
Pacific University College of
Optometry; Selena Friesen, O.D.,
University of Waterloo School of
Optometry; Carolyn Celeste
Gibson, O.D., University of
Missouri -St. Louis School of
Optometry; Denise Graessley,
0.D., University of California,
Berkeley School of Optometry;
Angelo Marino, O.D., Illinois
College of Optometry; Madine
Maki, O.D., Southern College of
Optometry; Jessica Lynn
Reininger, O.D., Pennsylvania
College of Optometry; Roula F.
Shahin, O.D., College of
Optometry University of Houston;

Jill Smith, O.D., Indiana
University School of Optometry;
R. Michelle Welch, O.D.,
Northeastern State University
College of Optometry; Nathan
Whitaker, O.D., The University of
Alabama at Birmingham School of
Optometry; and Grace K.S. Wong,
O.D., Southern California College
of Optometry.

“We are proud to recognize
these new Doctors of Optometry,”
said George W. Mertz, O.D., direc-
tor of academic affairs at Vistakon.
“They not only managed to perse-
vere through four years of
demanding training to earn their
degrees, but in the process, they
performed at a level which distin-
guished them among their peers as
the best in this category. We salute
them for the fine example they set
for the profession of optometry.”

Varilux to Sponsor Optometry
Student Grant AWCIrdFS’

Varilux Corporation invites stu-
dents to participate in the 1995-
1996 Varilux Student Grant Award
Program. Third and fourth year
optometry students may submit
case reports on patients fit with
Varilux lenses to the clinical staff at
their school. The clinical staff will
select one recipient based on the
following criteria: Dispensing
Skills, Application of Varilux
Lenses to Patient Needs, Analysis
of the Case(s), Analysis of Lens
Design and Lens Performance
(Optional/Extra). Reports should
include patient’s old and new Rx,
occupation, hobbies, and any other
pertinent information. Personal
information-on student must
include name, address, phone
number, and social security num-
ber. Maximum length of report is
2,000 words. ENTRIES MUST BE
POSTMARKED BY APRIL 1, 1996.

The student who has the win-
ning case report at each school will
receive $500 plus entry into nation-
al judging. The national award
winner and faculty advisor will
each receive an all-expense paid
trip for two to the AOA Congress
meeting to be held June 21-25, 1996
in Portland, Oregon.

For further information, contact
Dr. Rodney L. Tahran, vice presi-
dent of professional relations and
clinical affairs or Danne Ventura,
manager of professional relations,
at 477 Commerce Boulevard,
Oldsmar, FL 34677 or call 800-
BEST-PAL, ext. 7170 or 7369,
respectively.

CIBA Vision and Alcon
Join Efforts

CIBA Vision Corporation
announced the addition of Alcon’s
OPTI-ZYME® Enzymatic Cleaner to
all AOSEPT® and QuickCARE™
lens care kits, including starter kits
and monthly and quarterly supply
kits. OPTI-ZYME® tablets will be
phased in with QuickCARE begin-
ning in November 1995 and with
AOSEPT in December.

“We're very pleased to partner
with Alcon to provide eye care pro-
fessionals with a valuable addition
to our lens care kits,” said Frans
Mahieu, senior marketing manager,
CIBA Vision. “OPTI-ZYME's
triphasic action helps to remove
proteins, lipids and mucins, and is
compatible with both the AOSEPT
and QuickCARE lens care systems.
And now that our QuickCARE kits
have an enzymatic cleaner, it is a
more viable option for convention-
al lens patients.”

For more information, eye care
professionals can contact their
CIBA Vision sales representatives
or call customer service at (800)
241-5999.
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Wesley-Jessen’s Student Program
Approved by AOA

Wesley-Jessen’s “Finding the
Practice of Your Dreams” program,
which is designed to help third and
fourth year students find careers in
private practice, has been approved
by the American Optometric
Association (AOA).

The lecture series and program
materials were developed by St.
Louis practitioner David B. Seibel,
0O.D., who has studied the path-
finding techniques of top perform-
ing-recent graduates and established
doctors. Dr. Seibel has presented the
program, sponsored and funded by
Wesley-Jessen, at all U.S. schools
and colleges of optometry.

Bausch & Lomb Grant Helps
Create New Curriculum

At the annual meeting of the
Association of Optometric Contact
Lens Educators (AOCLE), The
New England College of
Optometry (NEWENCO) shared
the results of a new curriculum
module it initiated using a $10,000
Competing for the Future grant.

“NEWENCO was awarded the
initial grant because its proposal
demonstrated a clear plan of action
and was designed to enhance the
clinical experience of students and
their patients,” said William T.
Reindel, O.D., director of profes-
sional market development for
Bausch & Lomb’s Personal
Products Division. “Education is an
important focus at B&L. We remain
committed to fostering enhanced
education at the school level as
well as for practicing professionals.
After all, the students’ future is our
future,” he said. ;

“All students need a real world
application, a sense of what is
going on in today’s contact lens
practice. Our main objective was to
create a program that would
increase our graduates’ confidence
as they enter into practice,” said
Ron Watanabe, O.D., explaining
why he and colleague Paul White,
O.D., applied for the grant on
behalf of NEWENCO. “The profes-
sional environment continues to
change as eye care becomes more
competitive and patients become
more selective. As educators, we

need to keep pace with the dynam-

ics of health care practice,” he said.

The Bausch & Lomb grant
enabled NEWENCO to initiate a
multi-tiered program involving
third- and fourth-year optometry
students. “Overall, the program has
been successful, resulting in enthu-
siastic and positive feedback from
the students involved in the new
curriculum,” said Dr. Watanabe.
“The practice visitation and com-
munication skills aspects of the
program inspired students to be
more motivated to learn practice
realities.”

The NEWENCO program and
its results will be shared with the
clinic chiefs of all the North
American schools of optometry, via
a learning module that will be dis-
tributed in the near future.

CIBA Vision Lenses Now
Available In Visitint®

CIBA Vision announced that
Focus® (vifilcon A) soft contact trial
lenses are now available in
Visitint®. Kits containing the visibil-
ity-tinted trial lenses are now
offered in 8.6 mm and 8.9 mm base
curves and in powers ranging from
-0.50 D through -6.00 D in 0.25 D
steps.

“Our patented center visibility
tint makes Focus lenses easy to
handle, which is especially impor-
tant to new contact lens wearers,”
says Martha Bonneville, senior
marketing manager, CIBA Vision.
“We have added Visitinted Focus to
our trial lens offerings to ensure
that we are providing this impor-
tant benefit to eye care professional
and patients.”

For additional information
about Focus Visitint trial lenses,
eye care professionals should con-
tact their CIBA Vision sales repre-
sentative or call CIBA Vision cus-
tomer service at (800) 241-5999.

Vistakon Re-pledges Support for
Fellowship Program

The American Optometric
Foundation (AOF) announced that
Vistakon has joined with the AOF
for the third consecutive year to
support the Ezell Fellowship award
program in 1995-96. The Ezell
Fellowship Program funds research
efforts in vision science. Vistakon
has contributed $10,000 to the pro-
gram each of the past two years.

“The work of the Foundation is
contingent on major supporters
such as Vistakon. Both of our orga-
nizations have recognized that the
profession, and ultimately the pub-
lic, benefits from the research
results of emerging and established
investigators,” said Bert C. Corwin,
O.D., AOF president. “It is reward-
ing to see the profession and the
ophthalmic industry working
together to support research in the
vision sciences.”

Varilux Sponsors National Panel
On Bifocal Conversion

The latest breakthrough studies
on patient preference of progres-
sive addition lenses over tradition-
al multifocals have pushed the
issues of conversion to the forefront
of the multifocal industry. Twelve
of the nation’s top optometrists and
opticians convened in Chicago to
discuss the transformation of the
multifocal market and the impor-
tance of bifocal conversion.

One panel included optometrists
Paul Feinberg, Waterford, MI;
Kevin Katz, Galveston, TX; Carl
Melnik, Granada Hills, CA;
Ronald Poulin, Camden, NY; Tex
Smith, Citrus Heights, CA; and Jim
Studebaker, Eaglewood, OH.

Each panelist presented a topic
for round table discussion.
Discourse ranged from breaking
patient screening barriers to pre-  :
sentation for PALs and the financial
effect of bifocal conversion.

“Too many doctors have a fear
of fitting progressive addition lens-
es, particularly on bifocal patients,”
said panelist Dr. Paul Feinberg.
“Once the doctors understand how
to do it, they find they really have
nothing to fear. This recent study
by Boroyan and colleagues proves
it ... what more evidence could
you need?”
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Design and

Application of
Teaching Software

Glenn G. Hammack, O.D.

Background
pplications of computers in
education  have  held

promise since the advent of

the computer into common
usage. Early applications used cus-
tom written software on mainframe
computers at large institutions and
met with limited success'. The person-
al microcomputer and its subsequent
adoption into the educational setting
for word processing, financial, and
statistical applications set the stage
for further development in the area of
computer-based instruction. Early
applications brought out several early
promising features of computer-
based education: interactivity, simula-
tion, evaluation, and user tracking®.
Their success, however, was limited
due the difficult nature of authoring
teaching materials (basically comput-
er programming) and the scarcity of
resources to make the materials wide-
ly available to students **.

The development of the optical
videodisc offered photorealistic still
and motion images along with sound
to computer-based education®.
Videodiscs for teaching applications

Dr. Hammack is assistant dean for clinical affairs at
the University of Alabama at Birmingham School of
Optometry.

flourished, but successful use of these
was limited due to costly and very
specific hardware and software
requirements for widespread imple-
mentation®.

In both cases, implementation diffi-
culties prevented the widespread use
of very well developed instructional
tools. In spite of these drawbacks, the
efficacy of computer-based instruc-
tion continues to be documented
7eo101t - A promise for future applica-
tions of computer-based education
lies in the new generation of reason-
ably priced personal computers and
software. Personal computers are
now increasingly used by students
through institutionally-maintained
computer laboratories, and many stu-
dents are acquiring their own to sup-
plement their education.

This increasing availability of stu-
dent personal computing can be used
to improve the implementation of
computer-based education, as long as
computer-based instructional tools
can be written with a commonality of
computing performance in mind.
Software for computer-based instruc-
tion is often written to showcase spe-
cial features and hardware of new
computers which are not available on
more basic models. This limits usage
as most computers available to stu-
dents (or purchased by them) are not
equipped with the special and costly
features designed into the teaching
software. This is the primary consid-
eration in our design for software for
interactive, self-paced instruction.
The software is designed to run on
limited specification machines which
are more available to students.

The Software

Apple Macintosh HyperCard® soft-
ware is a combination database,
graphics, and programming tool
designed as a general utility program
for home and business use. A version
of HyperCard® is provided with every
Macintosh sold. Much in the same
way that a word processing program
such as WordPerfect 5.1° or Microsoft
Word® uses computer files separate
from themselves to store documents,

HyperCard® stores program informa- -

tion in separate files called stacks.
These stacks can be written by users,
and distributed without licensing
constraints. They can be used on any
Apple Macintosh® which retains the
HyperCard® software installed on it
when manufactured.
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Table 1 contains a listing of topics
for which HyperCard® stacks have
been written, all using a common
screen interface, and all being utilized
in curriculum courses at the
University of Alabama School of
Optometry.

Software Features -
Graphic User Interface

The HyperCard® program runs on
the Apple Macintosh®, which inher-
ently has a graphical user interface
(sometimes referred to as a GUI),
where computer programs and files
are represented by named icons and
graphics on the screen. The Apple
Macintosh® environment, Microsoft
Windows® , and IBM’s OS/2° are all
graphic user interfaces.

Navigation Controls and
Basic Interface

Figure 1 shows the basic user inter-
face for the HyperCard® stacks, which
is common to each screen which the
student uses. The screen has six fea-
tures which are important: forward
and reverse navigation, search navi-
gation, awareness instructions, an
information presentation area, and
exiting the software.

Forward and Reverse Navigation

Forward and reverse navigation is
the ability to move from one screen of
information to the next, or prior. At
the lower right and left corners of
each screen are controls labeled above
by the words “Go On” and “Go
Back.” These control “page turning”
of the information.

Search Navigation

Search navigation is the ability to
move from screen to screen of infor-
mation which contains a typed-in
keyword. When the “Find” button
used, a box appears into which text is
typed for a keyword search. Search
navigation allows topic specific
reviews of the instructional material.

Awareness Instructions

In the lower left central area of each
screen is an area where general instruc-
tions appear. The purpose of this area is
to advise and guide the novice user for
successful use of the software.

The Information Presentation Area
The majority of the screen is occu-

pied by the large information presen-

tation area, where any combination of
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TABLE 1.
Listing of UAB Authored Stacks, by course and title

Clinical Evaluation of the Visual System

. Introduction to Teaching Software
. Case History

. Presbyopia 1 - Correction Basics

. Presbyopia 2 - Clinical Methods

0N ONUT W

. Automated Perimetry

Environmental Vision

Week 5 - Contrast Issues 2

0N UT W

. Week 9 - Special Tasks Prescribing

Biomicroscopy 1 - Basics of the Instrument
. Biomicroscopy 2 - Clinical Methods
. Autorefractors and Autokeratometers

. Week 2 - Obtaining Information, the Task Analysis Method
. Week 3 - Focal Distance, Functional Field Issues
Week 4 - Functional Field, Illuminance and Contrast Issues 1

Week 6 - Task Analysis Wrapup: Binocularity, Efficiency, Hazards
. Week 7 - Threats and Natural Protection
Week 8 - Protection Modalities and Recommendations

text, graphics, and questions can be
organized. For large amounts of infor-
mation, this area can be scrolled.

Software Insiructional Delivery

Use of Text and Graphics
Instructional delivery is done
using text and graphics, either drawn

or scanned. Figure 2 shows an exam-
ple of an instructional screen com-
prised of text only. This text is typed
in by the software author. The soft-
ware does automatic word wrap and
the size and characteristics (normal,
bolded, underlined, italicized, super-
script, and subscript) of the text can
be modified.

FIGURE 1:
New Stack Screen, Navigation Controls Only

- ¥What's Goina On -

- This is Card - o On

<::] ‘ Qui? ’Eil‘ld l (Go over this information.
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TABLE 2.
Results of Student Survey

Individual Ratings - (higher percentage indicates higher agreement)

Survey Question Multi-mode Software Traditional

Handouts informative and valuable... 0.94 0.92 0.81

Classroom visuals clear and understandable... 0.90 0.90 0.85 .

Information organized and pertinent... 0.92 0.90 0.88

I was able to learn the information ... 0.92 0.90 0.83

I would like to see future lectures like this... 0.98 0.94 0.90

Overall (grouping of all areas)... 0.93 0.92 0.85
Summary - Student’s T-statistic*:

Survey Question Multi-mode Multi-mode Software vs.

vs. Software vs. Traditional vs. Traditional

Handouts informative and valuable... 0.292 0.034 0.088

Classroom visuals clear and understandable... 0.500 0.219 0.137

Information organized and pertinent... 0.292 0.169 0.336

I was able to learn the information ... 0.292 0.048 0.109

I would like to see future lectures like this... 0.218 0.083 0.083

Overall (grouping of all areas)... 0.114 0.001 0.004

Drawn graphics are created by the
software author (or a computer illus-
trator) by the use of drawing tools.
Figure 3 shows an instructional screen
which uses drawn graphics. Graphics
can also be scanned in using docu-
ment scanners. Figure 4 shows an
instructional screen which contains

Use of Interactive Question Screens

Multiple choice, true-false, or simi-
lar response questions can be includ-
ed in the programs. These screens
allow students to self-assess their
retention of the material. Figure 5
shows a sample interactive question
screen, titled in most cases as a “Self-

scanned graphics. Assessment.” These interactive ques-

FIGURE 2:
Instructional Screen Of Text Only

(1f we dig up a formal definition of gonioscopy in Taber's
Cyclopedic Medical Dictionary (my favorite is the 7th edition,
published in 1956} we find:

gonioscopy (go'ni-o-skop-ee) [Grk. gonia=angle + skopein=to
examine] The process of inspecting angle of ant. chamber of eye
using the gonioscope.

When we look at gonioscope:

gonioscope (go'ni-o-skop) [ " + skopein=to examine] An
instrument for inspecting angle of ant. chamber of eye.

~
Go On

- This is Card -

)l:lof99 \1\

Go Back - ¥hat's Goina On -

c:] @It) (Find) (Go over this information.
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tion screens can provide feedback at
various levels, ranging from simple
correct-incorrect responses to auto-
matically providing review of the
screens which pertain to the question
asked. Both figures 5 and 6 show sam-
ple self-assessment question screens.

Printouts of Instructional Materials

The HyperCard® software package
has provision for providing laser
printouts. Figure 6 shows a sample
stack printout. The answers to the
question screens are not provided on
the printouts.

Application of the Software
in UAB’s Curriculum

Usage in a Multi-Instructor
Lecture/Lab Course

Clinical Evaluation of the Visual
System (a.k.a. CEVS) is a three acade-
mic quarter course track given in the
first and second professional years at
UAB which covers basic optometric
clinical skills and procedures. This
course is taught by four instructors,
with each instructor responsible for

different topics within the course

track. One of the four instructors uses
instructional software as the primary
media for instruction; others use tra-
ditional lecture techniques. Printouts
of the instructional software for a par-
ticular topic are provided to the stu-
dents prior to the class meeting on

Optometric Education




that topic. During the class meeting,
the software is used as the primary
lecture resource in a lecture room
equipped with a computer and class-
room projection equipment, and the
software lesson is reviewed by the
class guided by the instructor. The
software is also available for addition-
al review on student access comput-
ers located around the building, and
is provided free for students to use on
their own computers. In this class,
software is used primarily by stu-
dents as test preparation or by stu-
dents who were absent on the class
meeting day.

Each week’s software

program is designed

to take approximately
one hour for the
student to review,

Usage in a Semi-Problem-Based
Single Instructor Course
Environmental Vision is a single
academic quarter course given in the
spring of the third professional year
which covers occupational task analy-
sis, ‘ocular hazards, protection
methodologies, standards, and spe-
cial task prescribing. This course is
organized into weekly one-hour class
sessions over ten weeks. The first
class session is spent reviewing the
syllabus of the course, which includes
the class expectations: self-study,
biweekly evaluation by short answer
quiz, and attendance at class sessions.
Also at the first class, the usage and
availability of teaching software is
reviewed. Software has been written
containing the instructional materials
for weeks 2 through 9. The material
for each week is divided into distinct
software assignments, labeled by the
week. Each week’s software program
is designed to take approximately one
hour for the student to review, either

alone or in small groups. The software

is available 24 hours a day on student

try building (5 machines) or can be
used on computers in the adjacent
health sciences library (5 machines).
Students may also obtain copies of the
software at no charge to run on
machines they may have. This has
proven adequate for our class size of
40 students.

Students are expected to review the
instructional software before coming

to class. In the class sessions, ques-
tions on the software contents are
addressed, and then clinical cases
applying the ideas presented in the
software are reviewed. The short
answer quizzes are based upon the
clinical cases.

The course design is intended to
offer the student the chance for appli-
cation of the information covered in

FIGURE 3.
Instructional Screen Of Text And Drawn Graphics

(Let's take a look at what we see in the gonioscopic view of a
normal, open angle:
Closest to you in the view will be the pupil and iris. You will also be
able to see the beam from the slit lamp.

-

- What's Geoina On -

~ This is Card - Go On

<::] [I]uitj [Find) (Go over this information.

V(1 or 98 ) o>

FIGURE 4.
Instructional Screen Of Text And Scanned Graphics

(So, in short, gonioscopy is the process of using some device to
take a look at the anterior chamber angle of the eye.

The two obvious questions are, why, and how?

. Anterior
Eye in Chamber
Cross

Section g

o Back - What’s Goina On - - This is Card - Go On

<::| (Find) (Go over this information. J': 2 of 99 ) [:>

access machines around-the-optome--
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the instructional materials, rather
than simple retention. Using class
meeting times for case review allows
this application as well as peer feed-
back as to the correctness of actions
taken. This use of the teaching soft-
ware for the delivery of the instruc-
tional material as self-study frees
class time for higher levels of apply-
ing the material.

Evaluation of Student

‘Impressions on Teaching

Software Use

Multi-Instructor Lecture/Lab Course
-Instructor Ratings

The use of teaching software in the
multi-instructor lecture/lab course
has been rated well by students. At the
conclusion of each term, UAB stu-

FIGURE 5.
Sample Self-assessment Screen

(SELF ASSESSMENT #7:

( A. Patient blinking forces )

An adherent Goldmann goniolens can be removed from the eye
by (give the most complete and best answer):

( B. Pressure to the lateral sclera )

( C. Pressure to the lower lid margin )

[ D. Direct pulling )
(ANl of the above )

7

~What's Goina On -

- This is Card - Go On

<::| (Uuit) (jind) @ over this information. _)( 38 of 99 ) C>

FIGURE 6.
Sample Self-assessment Screen

(SELF ASSESSMENT #10:

kS

There are two mislabeled structures here. Find them.

Scieral Spur

Trabeculae

Schwalbe's Line)

Ciliary Body

vy

- What's Goina On -

- This is Card - Go On

<; &Uit) (Find) (Go over this information. Jl: 79 of 99 ) C>
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dents are asked to complete a course
evaluation for each course taught.
This evaluation is anonymous and
surveys the student’s ratings of course
content, delivery and examinations,
and also allows for commentary nar-
rative on each form. The instructor
using the teaching software has been
comparatively rated equal or superior
to other instructors (who use tradi-
tional methods) in content, clarity, and
presentation indices tracked by these
evaluations. Positive comments on the
evaluation forms have included liking
the completeness of the handouts, and
the ability to review the complete con-
tents of lectures at other times.
Negative comments have not been
encountered on the evaluations.

Multi-Instructor Lecture/Lab Course
- Survey Evaluation
Survey Design
A survey was conducted which
asked the students in the multi-
instructor class to rate certain areas of
three lectures, all delivered by the
same instructor. First of the lectures
was a well-developed, labor-intensive
session using slides, overheads, com-
puter graphics, handouts, videotape,
and live demonstration. Second of the
lectures was a session using the com-
puter software as the classroom visu-
als with a software printout as the
handout. Third was a lecture devel-
oped along the lines of traditional lec-
tures in the course, using an outline-
form handout and overhead projector
diagram visuals. Handouts were sim-
ilar in design in the traditional and
multi-mode lectures, and were based
on handouts developed by previous
instructors. Students were asked to
rate each lecture in five areas, stating
their level of agreement or disagree-
ment to five statements. The state-
ments were:
1. The handouts were informative
and valuable.
2. The classroom visuals were clear
and understandable.
3. The information was well-orga-
nized and pertinent.
4. T was able to learn the information
well from the presentation and the
handout.

5. I would like to see future lectures v

done in this format.

Survey Results :

The results of the survey are seen
in Table 2. Grouping the five area
questions all as positive indicators,
the software session and the labor-
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intensive multi-modality session both
scored higher than the traditional lec-
ture to a statistically significant level
(Student’s T-statistic, p<.005)

In the specific individual areas of
(a) handouts being informative and
valuable and (b) the student feeling
they were able to learn the informa-
tion, the labor-intensive multi-modal-
ity session scored higher than the tra-
ditional session to a statistically
significant level (Student’s T-statistic,
p=.03 and p=.05, respectively). In all
other specific areas, the software ses-
sion and the labor-intensive multi-
modality sessions scored higher than
the traditional session, but not to a
statistically significant level.

Instructional software
continues fo show promise
as a powerful adjunct to
the educational process.

Semi-Problem-Based
Single Instructor Course -
Instructor Ratings

The use of teaching software in the
semi-problem-based single instructor
course has been similar. Again,
instructor evaluation by students has
rated the instructor using teaching
software equal or superior to prior
instructors of the course who used
traditional methods. Survey form
comments again included a prefer-
ence for reviewing the instructional
material when convenient for them,
as well as considering the self-assess-
ment questions very useful.

Discussion

The use of computer software for
instruction. has been attempted at
many levels using many models of
implementation. Although not con-
sidered here, many factors stand
against the use of computers in

perceptions of “replacing” the human
instructor through automation.

As the computer becomes a more
familiar instrument in the academic
setting, creative developments are
occurring where instructional software
continues to show promise as a power-
ful adjunct to the educational process.
As with the 35mm slide and the %-inch
VHS videotape, adoption of an
instructional technology will occur as
useful and convenient applications are
developed. The design and implemen-
tations described here are not meant to
be specific recommendations, but are
instead offered as a description of
what has worked in a contemporary
optometric curriculum application.

Conclusion

Computer software for interactive,
self-paced instruction has been devel-
oped that has been implemented into
portions of the curriculum at the
University of  Alabama at
Birmingham. Students being taught
using this software score this learning
experience as highly as being taught
from a well-developed, labor-inten-
sive multi-modality lecture, and score
it higher than being taught by tradi-
tional handout/slide lecture methods.
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FIGURE 7.
Sample Stack (partial) Printout Page

Page 9 of Gonioscopy

ANATOMY OF THE ANGLE:

Now that we have outlined the basics of using goniolenses, we
need to review the analomy of the area in order to understand
what we sec during the examination.

Cornea
Schwaelbe's Line
Trabeculee
Scleral Spur

—Whar's Golne O - This is Card -

(Go Bask
@ (@) (08) (o mmer o oz ) Cevaror )

GeGa

Basically, these are the innermost, and therefore visible
structures of the anterior chamber anatomy.

instruction, including (but not limit-

ed to) accessibility problems in large
class size schools, inefficiency com-
pared to traditional lecture methods
in many applications, student and
faculty computer unfamiliarity, and
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Trabeculse
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Generally, there are but five structures whicn are of concern for
the gonioscopic cxamination. They are:

1} Schwalbe's line
2) Trabeeulae

3) Scleral spur

4) Ciliary body

5) Iris

_—~Schwsibe’s Line

THE GONIOSCOPIC EXAMINATION:

1L is important to remember the point of view of all gonioscopic
images you sec. The various mirrors, prisms, and optics systems
alt give the vantage point of being just above the Jimbus and
looking across the pupil into the angle, as if the comea were

removed.
/rﬂssmg“ Carnea

~
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Side View in Section
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Stackware for
Computer-Assisted
Optics Instruction

William F. Long, Ph.D., O.D.

Introduction

omputer-assisted instruction
(CAI), sometimes called
computer-aided or comput-
er-based instruction, is
defined as “the use of the computer as
an instructional tool.” CAI software
is conventionally broken down into
tutorials, drills, simulations, games,
and tests®>** though in practice a
given piece of software may incorpo-
rate several different methodologies.
CAI offers several potential advan-
tages over traditional instructional
methods. Computers are infinitely
patient, provide immediate feedback,
and give individual attention>®. The

Dr. Long is an associate professor at the University
of Missouri-St. Louis.
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student using well written CAI
becomes an active participant in the
learning process, and interacting and
competing with the computer can
give strong motivation to learning'.
Most important, CAI can free teachers
for more “human” tasks such as help-
ing students directly®.

CAI was first attempted on a large
scale with mainframe computers and
terminals in the '60s". Microcomputers
democratized computers in the late
"70s, making CAI feasible in ordinary
classrooms'®. But despite these hard-
ware improvements, early predictions
of a computer-education revolution
have still not been fulfilled®. This has
been due in part to insufficient distrib-
ution of hardware, but a more signifi-
cant problem has been the shortage of
good software’. Even when available,
commercial software often neglects
interactivity, individualized pacing,
and other desirable features.
Moreover commercial software may
not precisely meet the needs of a par-
ticular curriculum.

This is especially true in a small,
unique discipline like optometry. CAI
software developed for the physical,
psychological, biological, and other
clinical sciences may have emphases
inappropriate for optometry students.
As result, a number of faculty at
optometry schools have developed

educational software especially for
their students, at least two of which
have been described in the pages of
this journal®**". This paper describes
CAI software developed at the
University of Missouri-5t. Louis
School of Optometry to help teach
two subjects in optics—photometry
and physical optics.

The Macintosh Computer™
and Hypercard™

The earliest versions of the pho-
tometry and physical optics software
were written between 1984 and 1989
for the Apple Ile computer™ . The
Apple Ile had good graphics capabili-
ties; a simple, well documented pro-
graming language, Applesoft BASIC;
and, most important, was readily
available on campus. In the last two
years the software has been complete-
ly rewritten for the Macintosh com-
puter. The Macintosh offers a number
of advantages over the Apple Ile and
other computers of that generation,
including a better integration of
graphics and text; mouse control; a
preferred interface in CAT*; and ongo-
ing Apple support.

The programs were written using
Hypercard™ 2.0, an authoring system
in which program screens are analo-
gized to a stack of “cards”.
Consequently, Hypercard programs
are commonly referred to as “stacks”.
Users can enter data into fields on
each card, or use the mouse to click on
“buttons” which initiate various
kinds of action. The actions of buttons
and other card features are pro-
grammed in “scripts” using a high
level programming language called
Hypertalk™. Hypercard has its own
system for creating graphics, or they
may be imported from other applica-
tions.

Hypercard may be thought of as
the Macintosh analogue of Applesoft
BASIC: like BASIC, Hypercard comes
bundled with every machine; is well
documented > *; and in wide use. It
may be the easiest way to create edu-
cational software for the MacintoshlIL.
The chief disadvantages of Hypercard
are that it is often slow in execution
and that it’s difficult to protect
Hypercard Stacks from tampering.
When implemented on the previous
generation of Macintoshes, Hyper-
card screens were somewhat small,
and color and gray scale illustrations
were impossible to show. But, as has
been pointed out , the limited screen
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presentation area encourages concise-
ness, a “leanness” of text and graphics
which has been shown to facilitate
learning®* * . Color may enhance
learning somewhat, but is less power-
ful than other techniques such as ani-
mation which are available in
Hypercard®. Gray scales may be simu-
lated with dithering (see figure 3),
although in general simple drawings
are better teaching tools™

Physical Optics and
Photometry Stacks

The physical optics and photome-
try stacks were written to support
material in a three-credit course on
these topics. The stacks were con-
ceived as a one-stop information
source so that a student with little
prior familiarity with the subjects
could use them without the help of
ancillary materials. The main target
audience is optometry students, so
topics of ophthalmic interest have
been emphasized. Students having a
modest familiarity with the Macintosh
can boot the stacks and find in them
all the instructions necessary for their
use, an essential of good CAI soft-
ware?, Screens look like familiar
objects and button functions are intu-
itive, e.g. clicking on a turned down
page corner moves the user to the next
card, clicking on an eraser clears the
screen. The basic screen design is kept
constant through a given segment of
the lesson to avoid distractions®
Screens in corresponding photometry
and physical optics units are the same.
A student is free to terminate a lesson
at any time®. The stacks are set up to
be fully compatible with the earlier
black and white Macintoshes like the
Macintosh Plus, Macintosh SE, and
Macintosh Classic which are ubiqui-
tous on the UM-5t. Louis campus.
Version 2.0 or later of Hypercard must
be installed on the Startup Disk of the
computer and the most common
fonts—Chicago, Geneva, Couriert,
Palatino, and Symbol—must be in the
System Folder. :

The student launching the set of
stacks first encounters a home card
designed to look like the first page of
a (very well organized) student note-
book (figure 1). As the directions
explain, a topic can be chosen with a
click of the mouse. The student can
then decide whether to read back-
ground text, test his grasp of the
material with a multiple choice quiz,

or practice working numerical prob-. -
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lems by clicking on the appropriate
index tab. The first card of the text,
quiz, and problem stacks includes
instruction for their use (figure 2).
Text stack screens look, appropri-
ately, like a textbook. Students can
page back and forth through an entire

“book” by clicking on the page cor-
ners, or leap to a particular topic by
clicking on a heading in the table of
contents. But this is a sort of “pop-up”
book whose pages contain not only
text but the animations, simulations,
hypertext, and overlays uniquely pos-

FIGURE 1.
Students using the Physical Optics or Photometry stacks start with
a screen that looks like a student’s notebook.
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FIGURE 2.
An instruction card at the beginning of each stack
explains its use.
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sible with computers (figure 3).

Quiz stacks are designed to look
like the kind of typewritten and
mimeographed tests commonplace a
decade or two ago. After an introduc-
tory card, the student is given ten

questions chosen randomly from
those in the stack. Answers are chosen
with a click of the mouse. The student
is told whether the answer is right or
wrong and a detailed explanation,
with graphics as appropriate, pro-

L ]
FIGURE 3.
In addition to written information, Text stacks show animations
and simulations like the variable camera aperture.

At the bottom of the facing page is a
representation of the business end of
a photographic objective. The gray
outside circle is the rim of the lens
and the dark inner circle is the
entrance pupil. Press the arrow keys
to increase or decrease the f/number
of the lens and to see how this affects
the entrance pupil diameter and the
exposure of the picture of the swan.

FIGURE 4.
After a student has clicked on an answer, the Quiz stack gives the
correct answer with an explanation.
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QUESTION #9

When seen by a driver in his car headlights, the asphalt
of a country road at night looks gray but water puddles

reflects light only forward.

look black. This is because asphalt is a reflector
and the surface of a puddle is a reflector.
<A> iff : 1

<B> " mixed;  diffuse

<> spread;” mixed
<D> spread; diffuse
<E> specular; mixed e

rr 1! ,§\¢

The answer is <A>. The asphalt, a diffuse reflector ':
scatters incident light in all directions including back £y
to the driver, but the puddle, a specular reflector, i

vides the all-important feedback’ (fig-
ure 4). At the end of the quiz the stu-
dent receives a score and letter grade.
The student can then repeat the quiz
(with a somewhat different set of
questions) or go back to the home
card with a click of the mouse.
Problem stacks simulate the experi-
ence of working a numerical problem
at the blackboard-but with non-judg-
mental feedback from the computer
substituting for the fearsome instruc-
tor. Problems are generated by shells
which use a random number genera-
tor to produce varied, but physically
plausible values of input variables; to
select units; and, sometimes, to alter
wording slightly. Students can type
answers in from the keyboard and
then hit the <return> key to see if they
got the item right. If one of several
types of anticipated numerical errors
is made, the mistake is pointed out
and the student encouraged to try
again. Once an answer has been
processed, the student is given feed-
back which includes a detailed
numerical solution, with appropriate
graphics. A running score is kept at
the bottom right of the screen.
Students may choose to skip a partic-
ular problem by simply clicking on
the eraser, or to leave the stack at any
time by clicking on the light switch.

Use of Stacks

The Physical Optics Stacks and
Photometry Stacks were originally
conceived as a supplement to a con-
ventional lecture course. To that end
the stacks were placed on a computer
in the UM-St. Louis Health Sciences
Library, and floppy disk copies were
placed on reserve in the Health
Sciences Library to be checked out for
use in nearby campus computer lab-
oratories. (More recently, the stacks
have been placed on a server from
which students may download them
to a Macintosh in any of the computer
laboratories on campus.) With an
LCD set-up or the facilities of the UM-
St. Louis advanced technology class-
rooms, it was possible to project the
Macintosh screens as the basis for lec-
tures. Projections of the stacks were

used instead of slides and overheads °

in the Physical
Photometry course.

While designed for that course,
stack material has had applicability at
several places in the curriculum. The
stacks were used in lectures in the
Ocular Photography course, the

Optics  and
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Visual Performance course and the
graduate Visual Optics course.

Student Responses

Students gave useful feedback
throughout the development of the
stacks and their Applesoft predeces-
sors. Students detected typos, pro-
gram glitches, and occasionally rec-
ommended  improvements  in
program flow.

At the end of winter semester,
1994, I distributed a questionnaire in
the Physical Optics and Photometry
course to learn about students’ expe-
rience with CAIL Thirty-three of the
forty students enrolled in the course
responded. All but one of the students
had previous experience with com-
puters, but only three of the students
claimed even moderate previous CAI
experience. Nonetheless, the great
majority of students found the stacks
“very easy” (14 students) or “reason-
ably easy” (18 students) to use with
one student finding them “somewhat
difficult.”

Thirteen students, about a third of
the class, preferred using the stacks by
themselves. Surprisingly, 16 students,
almost half the class, preferred work-
ing with a partner, the pairs presum-
ably interacting as described by Alessi
and Trollip®. Four students liked
working with groups of three or more.

Students were asked to rank order
the learning resources of the course.
The Hypercard Stacks were rated the
most useful resource, the textbook the
least useful, with the lectures, instruc-
tor’s handout, and laboratories tied in
the middle. These results should be
interpreted cautiously, however, since
so many factors influence students’
opinions of what’s important and
since there is, in any case, no statisti-
cal significance difference among the
ratings. Nonetheless, they do show
that students readily accepted a learn-
ing aid that was more or less novel to
most of them.

The three types of stacks-text, quiz,
problems-were rated as being about
equally useful, on average.
Individuals tended to rate either text
or problems first, with the quizzes the
usual second choice.

Conclusion

The Macintosh computer with its

emphasis on graphics, and a intuitive
operating system has proved to be a
good medium for computer-assisted
instruction in the UM-St. Louis School
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of Optometry. Using the Hypercard
authoring environment a variety of
physical optics and photometry
instructional modules have been cre-
ated for the Macintosh.

It seems clear after a decade of
experience that optometry students
react positively to such computer-
assisted instruction in optics. Despite
limited previous experience with
computers and computer-assisted
instruction, students readily accepted
the Hypercard stacks as instruction
aids and adapted the computer mate-
rials to their own learning styles.
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Introduction

ptometry residency educa-

tion has experienced signif-

icant growth since its

inception in the 1970s.
These programs have had, and con-
tinue to have, a significant impact on
the optometric educational enterprise.
Their importance is likely to continue
to grow.!

While there have been some stud-
ies published on the reasons gradu-
ates of optometry schools enter resi-
dency programs and their satisfaction
with the program they have complet-
ed,* to our knowledge, there have
been no published reports regarding
the allocation of fiscal and human
resources to optometric residencies.
Such information is necessary for
data-driven decision making and the
planning for future optometric resi-

Dr. Amos is professor and chair of the Department
of Optometry at the University of Alabama at
Birmingham School of Optometry (UAB) and past
director of its residericy programs.

Dr. Corliss is an associate professor of physiological
optics at UAB.

Dr. Suchoff is a distinguished service professor in
the Department of Clinical Optometric Sciences at
the State College of Optometry State University of
New York.

dency programs both at the institu-
tional and national levels.

Methods

A three-page surveyt was devel-
oped and mailed to all the schools
and colleges of optometry in the con-
tinental United States and Puerto
Rico. We requested that the survey be
completed by the director of residen-
cies or the individual responsible for
the administration of all sponsored or
affiliated residency programs. This
person was asked to provide the
information directly or to send the
appropriate table to the supervisor or
coordinator of each individual resi-
dency program for completion. All
these tables were to be collected and
incorporated into a single copy of the
survey so each institution returned
only one complete survey. Responses
were collected from December 15,
1993 to February 1, 1994.

The letter accompanying the sur-
vey explained that this information
would be collected, analyzed and
used for future publication. A cover
letter from Dr. Jerald Strickland, chair
of the Clinical Affairs Committee of
the Association of Schools and
Colleges of Optometry, encouraging
schools and colleges to participate in
this study also accompanied the sur-
vey.

The survey was designed to gather
the following information on financial
and personnel commitments: For each
school or college the survey asked
whether there is a director of residen-
cy programs, the time commitment of
the director (full-time, part-time) to
the institution, the FTE commitment
of the director to manage the residen-
cy programs, and whether the direc-
tor also supervises a particular resi-
dency program.

For each program the survey asked
for the accreditation status, the num-
ber of positions, the salary, the dollar
value of any health care benefits, sup-
port for travel, and any other benefits.

For each program the survey asked
for estimates of the FTE assignments
to program supervision or coordina-
tion, clinical supervision, conference

or lecture participation of other facul- -

ty; para-optometric support; and sec-
retarial support. These were broken
down by full-time and part-time
appointments.

The survey distinguished between
two types of programs: those spon-
sored and, consequently, completely

Optometric Education




supported by the school or college
(SC-sponsored); and those sponsored
by another institution that provides
the major share of financial and per-
sonnel support but is affiliated with
the school or college (Al-sponsored).
All of the previously mentioned infor-

‘mation was requested for each of the

programs in these two categories.

Results

Twelve institutions responded to
the survey. One institution indicated
that its school-sponsored post-doctor-
al clinical training program was done
within the context of a graduate pro-
gram and an academic degree was
earned. The data for that program
were not included in the analysis of
the SC-sponsored programs. Of the
twelve respondents, four were private
institutions and eight were public; the
respective response rates for these
two classifications of institutions were
57% and 89%.

Ten institutions reported that the
residency director was a full-time fac-
ulty member and one reported a part-
time faculty member. The average
FTE devoted to directorship positions
was 0.17 with a range of 0.10-0.50.
Seven of the eleven directors also
supervised a specific residency.

Table 1 shows the number of resi-
dency programs (e.g., Primary Care,
Contact Lens, etc.) per responding
institution categorized by the two
sponsor categories and by the type of
institution. The Al-sponsored pro-
grams affiliated with private institu-
tions occur at more than twice the rate
of SC-sponsored programs in private
institutions. In public institutions the
rates of SC- and Al-sponsored pro-
grams are almost the same. Overall,
there are between four and five resi-
dency programs per institution with
only a small difference between the
public and private institutions.

Table 2 shows the number of resi-
dency positions per responding insti-
tution categorized by type of sponsor
and type of institution. The fifty-one
programs have a combined total of 86
positions, 67% of which are accredit-
ed. The overall ratio of positions to
institutions was 7.2 which corre-
sponds to a ratio of 1.6 positions per
individual program. As shown in the
last column of Table 2, overall the Al-
sponsored programs had two more
positions per respondent than did the

SC-sponsored programs. The ratio of

Al-sponsored to SC-sponsored pro-
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TABLE 1.
Number of residency programs per responding institution
by type of sponsorship and type of institution.

Sponsor Private Only ~ Public Only  Both Public and Private
SC 1.25 229 1.91
Al 2.75 2.38 2.50
Sum of SC and Al 4.00 4.67 441
TABLE 2.

Number of residency positions per respondent broken down by
sponsor, type of institution, and accreditation status.

Sponsor Private Only Public Only ~ Both Public and Private
SC 1.8 3.0 , 2.6
Al 7.0 3.4 4.6
Sum of SC and Al 8.8 6.4 7.2
TABLE 3.

Average stipend per position broken down by type of sponsor
and type of institution.

Sponsor Private Only
SC $19,410
Al $18,119
Both SC and Al $18,523

Public Only ~ Both Public and Private
$21,119 $20,712
$19,757 $19,157
$20,380 $19,797

TABLE 4.
Average amount contributed by sponsor and resident to individ-
val and family health benefits.

Contributor Individual Plan Family Plan
Sponsor $1,839 $2,473
Resident $276 $774

grams is 3.8 for private institutions
and 1.1 for public institutions.

Table 3 shows that the average
annual stipend per resident ranged
from $16,369 to $21,044 when catego-
rized by type of sponsor and type of
institution. There is about an 8% dif-

ference between the SC-sponsored

and Al-sponsored programs and
about a 10% difference between the
public and private institutions.

Seven of the twelve institutions
responding indicated that they con-
tributed to an individual health care
plan; all but two of these require a
contribution by the residents. One
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TABLE 5.
Mean of total FTE for all full-time and pari-time personnel and the
mean FTE per residency position by residency sponsor.

Sponsor Mean Total FTE
SC 1.3
Al 22
Total 1.8

Mean FTE per Position
0.9
1.2
1.1

TABLE 6.
Breakdown of the percent of affiliated programs located
in different sites.

Type of Site

VA Medical Center
Co-management Center
Did not Indicate Site
Other

Urban Health Center

Percent of Positions
54%
24%
14%
5%
2%

TABLE 7.
Percentage of positions and percentage of total stipend
expenditures by type of residency program.

Hospital Based

Ocular Disease

Primary Care
Pediatric/Vision Therapy
Contact Lenses

Geriatric
Rehabilitation/Low Vision
Total

22.1% 21.2%
20.9% 19.9%
18.6% 19.7%
10.5% 11.8%
9.3% 9.4%
9.3% 9.2%
9.3% 8.8%
100.0% 100.0%

respondent indicated that there was
an individual plan with no contribu-
tion from the institution. Five institu-
tions contributed to a family health
care plan and three of these required a
resident contribution. Two additional
institutions apparently had family
plans to which they did not con-
tribute. Table 4 shows the averages of
these contributions.

Five institutions reported that they
provide support for travel between
the institution and the site of the resi-
dency. Nine report supplying money
for travel to meetings; the average
travel allowance was $646.
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Table 5 shows the mean total FTE
and the mean FTE per residency posi-
tion categorized by sponsor. These
calculations include both faculty and
support staff involved in program
supervision, clinical supervision, con-
ferences/lectures, and para-optomet-
ric and secretarial support. Overall,
there is a commitment of a little more
than one person per resident. The
overall mean faculty commitment to
that total is 0.79 FTE per resident.

The results presented thus far show
that optometry has come to rely heav-
ily on sites located in affiliated institu-
tions for the training of its residents.

As shown in Table 6, Department of
Veterans Affairs (DVA) Medical
Centers comprise the majority of these
sites. A consequence of this is that the
emphasis in residency programs is on
hospital-based practice and ocular dis-
ease as shown in Table 7.

Discussion

The results of this survey present a
picture of the financial and human
resources committed to optometric
residency programs as of late 1993
and early 1994 based on a sample of
twelve of the seventeen schools and
colleges ‘of optometry in the United
States and Puerto Rico. These schools
reported a total of 51 programs with
86 positions for averages of 4.2 pro-
grams per school, 1.7 positions per
program, and 7.2 positions per insti-
tution. If these numbers are represen-
tative of all the schools, it can be esti-
mated that the total number of
residency positions in the 16 schools
in the continental United States at the
time of the survey was about 115 and
that these were distributed among an
estimated 67 different programs. This
means that roughly 10% of the gradu-
ating class each year can access a resi-
dency position.

Based on the percentages shown in
Table 7, about 57% of the available
positions were in programs that
might be called traditionally optomet-
ric like primary care, contact lenses,
and pediatrics. The remaining 43%
could be found in hospital-based and
ocular disease programs. This distrib-
ution is likely the result of two inter-
related factors. The changing scope of
practice has caused the profession to
seek sites for training in ocular dis-
ease and the Department of Veterans
Affairs, the present major sponsor of
residency programs, has a mission in
education. The incorporation of opto-
metric residency programs is there-
fore consonant with its mission. The
result has been a steady growth in
numbers over the past two decades.®

The major financial resource
requirement for residents is the
stipend. Most of the institutions pro-
vided some type of health care cover-
age and travel funds for educational
purposes for programs they sponsor.
Based on the values shown in Table 3
and Table 4, these benefits amount to
about 10-12% of the stipend.

The results shown in Table 5 sug-
gest a personnel commitment equiva-
lent to about 1.1 full-time person per
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resident on the average. This is a high
ratio but not unreasonable given the
breakdown of activities incorporated
into that estimate—as iterated above,
this 1.1 FTE is the composite of facul-
ty involved in program supervision,
direct clinical teaching, and seminars
and lectures; it also includes para-
optometric and secretarial staff sup-
port. The faculty portion of the 1.1
FTE accounts for 0.79 FTE per resi-
dent. Given that there is a low num-
ber of residents per program (1.7), it
would require only 1.3 FTE per pro-
gram. It is likely that this FIE is dis-
tributed among a number of faculty in
most specialty areas. These numbers
are not out of line with those derived
for post graduate medical education
by Valberg, Gonyea, et al. © -
Although one can make some
assumptions and extrapolate from the
results presented here to come up
with an estimate of the total cost to
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the profession of training its residents,
the outcome is likely to be in error.
More sophisticated methods that take
into account all aspects of an institu-
tion’s programs need to be used.
Furthermore, the total estimated cost
can only be truly calculated by find-
ing the difference between the costs of
training and the income (and other
benefits) derived from the patient
care, teaching and research services
provided by residents. Indeed, many
of the benefits are immeasurable since
residents have provided the schools
and colleges with well-prepared clini-
cal faculty who will continue to con-
tribute to the further education of the
profession. ’
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s life-long students, we

have all had the experience

of completing a course and

feeling that the instructor
was especially good, or, hopefully in
only rare instances, was especially
bad. When questioned as to why this
might be the case, the response can
range from several very specific rea-
sons to vague and difficult-to-verbal-
ize ideas.

The characteristics of the so-called
“good teacher”” have been well-
defined and well-researched (see
Table 1). Similarly, there are definite
characteristics that are not associated
with a good teacher? (see Table 2).
These characteristics can serve as a
starting point for a self-assessment
checklist if an instructor is sincere and
honest in the attempt to improve his
or her teaching ability. One’s teaching
ability and, in turn, teaching effective-
ness, can be enhanced, at least to
some extent, by all of us.

A prior assumption is that the
instructor already has the basic
knowledge in the respective specialty
areas. Without this knowledge, one
cannot be a good teacher, as the basic
information and related concepts to
be imparted are lacking. On the other
hand, I have seen and heard lecturers,
including Nobel laureates, who are
acknowledged experts in their area,
deliver disappointing talks. This is
truly a pity, as such individuals have
tremendous knowledge and insight to
share with everyone.

A mistake that some teachers make
is lecture “information overload.”
This is' true for both clinicians and
researchers, particularly in the early
phase of their teaching careers. Due to
their vast and relatively newly-
acquired knowledge (plus youthful
enthusiasm and exuberance), the
novice instructor frequently finds it
difficult to differentiate between what
they know (especially the fine details,
latest results, etc.), what the students
need to know, ‘and what the students
can be expected either to know or

Dr. Ciuffreda is chair of the Department of Vision -
Sciences and Distinguished Teaching Professor at

the SUNY State College of Optometry. His

thoughts are based on the introductory remarks of
an in-house teaching manual, Teaching Skills

Manual in Optometry, conceived by former SUNY

vice-president and dean Dr. Barry ]. Barresi, and co-
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learn given their background and
realistic time constraints.

This leads to the important concept
of “less may be more.” The question
is: Should the teacher attempt to pro-
vide tremendous detail concerning
every topic of a specific area, or
should he or she plan to select only
specific topics and concepts that are
critical to know and understand an
area, together with sufficient basic
facts, details, equations, dates, names,
etc. Unfortunately, the inexperienced
teacher frequently opts for the former.
The student is then bombarded with
hundreds of facts, slides, tables, dates,
etc., to memorize without necessarily
being provided the basic conceptual
framework upon which these facts
can be meaningful.

What good are the facts without the
basic concepts? For example, when I
was planning a recently published
book on eye movements, which was
conceived and developed as a text-
book for the optometry student, such
thinking was critical. For each chapter
involving a different eye movement
system, I posed the question, “What
are the 6 to 10 key concepts that the
intended audience (i.e., the optometry
students) must know?” Thus the book
was meant to be neither comprehen-
sive nor encyclopedic in nature, but
was rather meant to serve as an appro-
priate introductory level text with
emphasis on basic concepts, with suf-
ficient details and related clinical
examples to reinforce and enhance
learning. The outcome was satisfacto-
ry, at least to me. Its long-term impact
on optometric education and patient
care, however, will take several years
to assess.

Another challenge in teaching is
the demand of the faculty for addi-
tional lecture hours. Certain instruc-
tors always seem to need more time
for a variety of seemingly good rea-
sons: the area is expanding so rapidly;
there isn't a single book that covers
this specific course perfectly; students
are clamoring for more exposure to
the topic, etc. The easy solution is to
provide more time. However, as
department chair over the past seven
years, this has become my last, rather
than initial solution.

The expansion of the optometric
curriculum has encouraged me to
pose the following questions to the
instructor: Are you teaching the mate-
rial as efficiently as possible? Can you

for additional lecture hours thus
becomes a reality only after careful
thought and appropriate responses.
However, there are numerous rela-
tively simple ways in which to be
more efficient and perhaps even more
effective without any additional time
allotment. For example, some teachers
spend enormous amounts of time and
energy drawing detailed diagrams on
the blackboard that frequently never
result in clear and comprehensible
information. Furthermore, the stu-
dents spend most of their time copy-
ing the diagram and not listening to

TABLE 1
Characteristics of a
Good Teacher

¢ Knowledge of Content

¢ Clarity

* Preparation and Organization

¢ Enthusiasm

¢ Ability to Stimulate Thought
and Interest

the instructor. A photocopy of some of
these diagrams, tables, slides, etc. —
handed out either prior to or at the
beginning of the lecture — could easi-
ly remedy the problem and save valu-

TABLE 2
The Seven Deadly Sins
of Teaching

* Arrogance

* Dullness

¢ Rigidity

* Insensitivity

* Vanity

¢ Self-Indulgence
* Hypocrisy

able lecture time. The student would
then be able to listen more critically
and take appropriate and full notes
directly on the photocopy as the
instructor describes and discusses the
figure, table, graph, etc.

_Some of the material might aiso be

‘available when compiled from several

books, chapters, original reports, etc.
If not, perhaps the instructor can

justify the extra titrigé? Have all other

avenues been exhausted? A demand

develop an appropriate set of materi-

als specific for his or her course, or
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selected topics within it, as a class
bhandout placed in the library and
used as needed. Some material might
also be available in professional
instructional slides, videos, or CD
ROM. The instructor should not feel
obligated to teach everything in the
classroom. Teaching only begins in
the classroom. Self-learning, or dis-
covery-learning, is a valuable life-
long tool to develop and to use both
for one’s professional and personal
growth.

Lastly, there is the notion of “teach-
ing as an interactive process.” Can
one imagine Socrates reading his
teachings while his disciples sat back
passively (or even missed some of the
sessions) and had a scribe take
detailed notes for subsequent editing
and group distribution! His “question
and answer” style provides a wonder-
ful forum, especially for small semi-
nars. However, it can be extended, to
some extent, to the larger classroom
as a component of the general lecture
format. The elderly professor in the
now defunct law school television
drama series, “The Paper Chase,”
immediately comes to mind, although
one would hope to use this teaching
style without committing any of the
“seven deadly sins of teaching”!
Teaching at all levels is really a dia-
logue, a conversation, an oral commu-
nication and not a monologue as it
unfortunately becomes in many cases.

In conclusion, assessment of one’s
teaching ability, as well as the assess-
ment of the related course materials,
is an ongoing process. It does not
cease when one is given tenure,
receives a teaching award, or simply
reaches middle age. Both self-assess-
ment and peer-based assessment,
while at times sensitive issues (one
does not enjoy being made aware of
his or her shortcomings), are neces-
sary for one’s development, growth,
and maturity during the entire acade-
mic career.

Learning for both the student, and
the teacher-as-student, is a life-long
process of discovery that should be
cherished on every possible occasion.
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ABSTRAC

.Computer-assisted Instruction in
Emergency Ophthalmological
Care. Lonwe B, Heijl A. Acta
Ophthalmologica 71(3):289-95, June
1993.

This paper presents the results
of using computer-assisted instruc-
tion (CAI) to enhance the education
of medical students in the area of
emergency ophthalmological care.
Traditionally, medical students
receive a two-month-long, half time
course in ophthalmology. This pro-
ject was designed to determine
whether student knowledge in this
area could be enhanced through
the presentation of 12 simulated
patients, illustrating 20 emergency
conditions, in a HyperCard format.

Each student was informed as to
the type of health care setting in
which he or she was practicing,
and the distance to the nearest eye
specialist. A patient history and
clinical findings were presented
and the students could then choose
among several alternatives, e.g.,
further history, further examine
tion, specific therapeutic measures,
or referral. The symptoms and
signs of the patient changed
according to the management,
allowing the students to see how
their choices affected the simulated
patients. In addition, at the end of
each case, the student was referred
to a source for more detailed infor-
mation on the conditions.

The effectiveness of the CAI was
tested by having each student take
an examination which covered the
areas of emergency ophthalmologi-
cal care. Test questions were not
directly related to the cases pre-
sented in the CAI, but were
“designed to test the students’ gen-
eral ability to make diagnostic and
therapeutic decisions necessary to
manage” the acute ophthalmic con-
ditions presented in the CAI cases.

The results showed that students
having experience with CAI, which
covered a specific section of subject
matter, scored significantly higher
than students who had not had

CAI over that subject matter, but
who had participated in CAI over
different subject matter. This differ-
ence was seen whether the students
had been presented with most of
the material in a lecture format
prior to the CAI or after the CAL

The authors conclude that CAI
can enhance, and perhaps replace,
parts of conventional teaching in
emergency ophthalmological care.
They found the HyperCard format
desirable and easy to use, especial-
ly since it allowed the use of color
illustrations.

Reviewer: Dr. Roger L. Boltz

- University of Houston College of

Optometry

Stress, Coping and Well-being
among Third-year Medical
Students. Mosley Jr TH, Perrin SG,
Neral SM, Dubbert PM, Grothues
CA, Pinto BM, Academic Medicine
69(9):765-767, 1994.

As noted by the authors, the
stressful environment of medical
school has previously been report
ed to have negative effects on a stu-
dent’s well-being and academic
performance. In this study, stress,
coping ability, depression and
somatic distress were evaluated by
standardized tests in 69 third-year
medical students in the psychiatry
clerkship at the University of
Mississippi School of Medicine.
This was done fo determine the
effect of coping on the well-being
of these students. The coping
strategies evaluated included four
engagement strategies: problem

solving, cognitive restructuring,
social support, and emotional
expression as well as four disen-
gagement strategies: problem
avoidance, wishful thinking, social
withdrawal and self-criticism.

Results indicated that 23% of the
students reported clinically signifi-
cant levels of depression, and 57%
reported high levels of somatic
complaints relative to a normative
student population. The students
who reported the highest levels of
stress also experienced the highest
levels of depression and physical
complaints. However, the students’
use of coping techniques had a sig-
nificant effect on the reported
depression. Those students who
used engagement strategies had
significantly less depression than
would be expected by the stress
reported, while those who used
disengagement strategies reported
more depression than expected.

One must be careful in general-
izing from this study which was
limited to psychiatry students at a
specific time of academic career,
but these results suggest that train-
ing students in coping skills could
be useful in decreasing the effects
of the stress commonly encoun-
tered in professional school and
professional practice.

Reviewer: Dr. Nada J. Lingel
Pacific University College of
Optometry

The Medical Council of Canada's
Key Features Project: A More
Valid Written Examination of
Clinical Decision-Making Skills.
Page, G, Bordage G, Academic
Medicine 70(2):104-110, 1995.
There have been a number of
studies that do not support the use
of Patient Management Problems
(PMPs) to assess clinical decision
making (CDM) skills. As one
author observed, “they take too
long to find out too little.” In addi-
tion, recent research on CDM skills
supports the view that such skills
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are contingent upon the effective
manipulation of those few elements
of the problem that are critical to its
successful resolution. These issues
led the Medical Council of Canada
to commission a six-year research
and development project to create a
new written examination for the
Canadian Qualifying Examination
in medicine. In 1992, the new
examination was given for the first
time, and the former technique
using PMPs was abandoned. This
article presents the project design
and an overview of the research
study results under taken to
answer the important questions of
reliability and validity.

Three pilot tests provided the
research results. Key feature prob-
lems were given in test booklets to
groups of graduating medical stu-
dents at different Canadian medical
schools. Questions were presented
in two major formats: 1) short
menu —15 to 20 items, and 2) write
in. Problem formats could consist
of questions requiring only a single
answer or questions requiring mul-
tiple answers. Multiple answer
questions would be mixed requir-
ing both short menu and write-ins.
Clearly, in any new test the
research required must examine the
face and content validity of test,
format and scoring system
effects;test length and reliability;
and the determinants of perfor-
mance. A special challenge was the
efficient marking of write-in
answers. Standard setting for cor-
rect answers was another difficult
process that had to be undertaken.

The authors' conclusions were
positive toward the new key fea-
tures type of examination. The test
will consist of numerous problems
drawn from a defined domain of
problems for which a newly gradu-
ated student is accountable. Each
problem will consist of a variety of
questions that will be answered
from a short menu or by write-in.
The write-in answer is most often
used for questions of diagnosis and
management. Long menu lists,
latent image responses, and ques-
tions with single answers will be
eliminated. The use of write-in
answers, scored by a special com-
puter program, represents a major
departure from the multiple choice
format so frequently used in health

- professional education in the U.S.

" This article is the first of a series
of reports on this new method of
testing decision-making skills, espe-
cially for licensing purposes. These
results should be closely followed
by the NBEO which only recently
has introduced PMPs to its Part ITT
examination. The new Canadian
test should likewise spark some
interest among optometric educa-
tors who should always be on the
look-out for innovative ways of
teaching and measuring clinical
decision making skills.

Reviewer: Dr. Lester E. Janoff
Nova Southeastern University
College of Optometry

Teaching Ophthalmology to
Primary Care Physicians. Stern G.
Archives of Ophthalmology 113:
722-724, 1995.

The Association of University
Professors of Ophthalmology
(AUPO) has published a Policy
Statement suggesting minimum
levels of competence expected of
general physicians when dealing
with ophthalmologic problems.
These competencies include ability
to take visual acuity, evaluate a red
eye, evaluate a traumatized eye,
detect strabismus and abnormal
eye movements, detect abnormal
pupillary responses, perform direct
ophthalmoscopy to detect abnor-
malities of the optic nerve and fun-
dus, and initiate management
and/or referral for detected or sus-
pected abnormalities of the eye and
visual system. This article contains
the results of a survey of 135 resi-
dency programs in family practice,
internal medicine, and pediatrics
(71 responding) regarding the
preparation of residents in these
fields to operate as “gatekeepers”
for ophthalmological problems.

Of the family practice residency

programs, 100% felt they met the
criterion competencies listed above
(it is part of their accreditation
requirements). However, the pro-
gram directors of 33.3% of internal
medicine residencies and 13% of
pediatric residencies believe their
graduates do not meet these stan-
dards. Most program directors feel
that fewer than half of their enter-
ing residents meet AUPO stan-
dards, i.e., were not taught them in
medical school.

The program directors, especial-
ly in internal medicine and pedi-
atrics, felt that time for additional
training in ophthalmology and
other subspecialties should be
incorporated into their residencies
and that they were willing to do so.
Suggested methods of education
involved subspecialty rotations
during medical school and residen-
cy, and lectures by ophthalmolo-
gists and primary care physicians.

The article concludes that the
current system of educating prima-
ry care physicians is doing a poor
job preparing them to fulfill the roll
as gatekeepers and that enhanced
training is warranted, preferably
beginning in medical school.
Curricula need to be developed, as
well as methods of assessment.

Reviewer: Dr. Roger Boltz
University of Houston
College of Optometry

MEDLINE Training for Medical
Students Integrated into the
Clinical Curriculum. Schwartz D,
Schwartz S. Medical Education 29,
1995.

The purpose of this study was to
analyze the use of MEDLINE by
medical students during their
third-year clinical clerkship in pedi-
atrics. MEDLINE is a data base
comprised of journal article
abstracts from approximately 3600
medial and other health related
journals and is available either “on
line” or on CD ROM. The students
were first given a brief lecture and
laboratory on the use of MEDLINE
and then followed longitudinally
with questionnaires to determine
their perceptions of the value and
ease of using MEDLINE. According
to the authors, the results indicated
that when medical students have
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free and unlimited access to MED-
LINE, they used it frequently,
found it easy to use and deter-
mined it to be of value in the learn-
ing process. They also felt that hav-
ing a formal presentation on the
system was helpful. One area
pointed out by the authors which
was not addressed in the study was
an assessment of the quality of the
searches performed by the stu-
dents. Specifically, did the students
miss references that were important
to the search and did their searches
take them to an excessive number
of irrelevant references?

The results of this study are
important to optometric education
in that we, like medical schools, are
faced with a crowded curriculum
and necessity to foster the concept
of life-long learning in our stu-
dents. The use of MEDLINE as a
self-directed learning tool and as a
life-Jong learning skill is extremely
important and should not only be
encouraged but taught as well: The
schools and colleges of optometry
should all utilize their librarian or
other qualified person to teach the
basics of on-line searches as well as
how to access other information
resources.

Reviewer: Dr. James E. Paramore
Ferris State University
College of Optometry

The Group Case Presentation:
Learning Communication and
Writing Skills in a Collaborative
Effort. Greenberg, L. Med Teacher
(16)4: 363-367, 1994.

This paper describes the use of
group case presentations by med-
ical students in a pediatric clerk-
ship. The students worked together
in groups of 3-4 as a team in
preparing the case abstract and oral
presentation. This article reports
that this was successful with the
concerns that experienced educa-
tors have observed with group pre-
sentations, e.g., some presentations
lacked continuity, and some indi-
viduals did more work than others.

Opverall the quality of the group
sessions was excellent, the experi-
ence was a valuable teaching exer-
cise and the teaching of synthesis
and interpretation of information
was enhanced. We have used this

approach in our courses and found
it to be excellent in encouraging
critical thinking, interpersonal
skills, and collaborative learning.

Reviewer: Dr. Robert N. Kleinstein
University of Alabama at
Birmingham

School of Optometry

A Program for Documentin
Competency during Surgica
Residency. Luchette F, Hassett JM,
Seibel R, Booth F McL, Hoover E.
Med Teacher 16(4): 333-340, 1994.

Credentialing is a growing con-
cern for training programs as well
as providers. This article represents
the first attempt to describe docu-
mentation of surgical procedure
competency during residency train-
ing. The authors previously report-
ed the direct relationship between
total clinical exposure and cogni-
tive knowledge base.

Each surgical unit at SUNY
Buffalo decided on what procedures
to credential, what mechanism of
certification to use, criteria for privi-
leges, level of experience needed for
independent activity, a mechanism
for ensuring compliance, the pace of
development of privileges, and a
mechanism for reporting clinical
experiences. The authors developed
a database management system for
following the above criteria.
Progress is reviewed during resi-
dency meetings. Deficiencies are
identified and remediation is under-
taken. Striking to me was that surgi-
cal residents are considered certified
in venipuncture and subcutaneous
injection after only one supervised
procedure.

The program design described
here doubles as a quality assurance
program for graduate surgical edu-
cation. It could easily serve as a
template for credentialing of other
practitioners or those in training. In
fact, schools and colleges of optom-
etry perform this hierarchy certifi-
cation during training at the present
time. It is possible that this format
will be undertaken as a broader cer-
tifying instrument/strategy to meet
challenges of the future.

This article would make interest-
ing reading for those involved in
promulgating QA programs as well
as anyone interested in competency

training within optometric educa-
tion. With credentialing being a sig-
nificant component of managed
care (“rape the provider”) pro-
grams, the information in this arti-
cle would make an interesting com-
parison for those seeking privileges
in that context.

Reviewer: Dr. Leo P. Semes
University of Alabama at
Birmingham

School of Optometry
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