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EDITORIAL 
"The Lecture" 

This issue of Optometric 
Education features a number 
of excellent articles, but I 
would like to focus on the 

one by McClain and colleagues 
about enhancing the lecture environ
ment. Although the style and for
mat of the written presentation fol
low the classical pattern, there are 
cartoons and pictures as figures that 
make the article just a bit different 
from the standard fare. But, after all, 
the title indicates that the subject is 
about enhancing the very traditional 
format of a technique, which we 
have come to know and love, called 
"The Lecture." 

The lecture is probably the most 
common method of classroom teach
ing in colleges of optometry, and 
students often feel they are being 
lectured to death. From a theoretical 
point of view, lecturing has its pros 
and cons. It is certainly an efficient 
use of the teacher's time, provides a 
structure for learning what the 
teacher considers important, and 
appeals to people with strong ver
bal/linguistic skills. Fortunately the 
majority of optometry students fall 
into this category. 

But, on the downside, the lecture 
method often involves a passive 
transfer of information, which is 
useful only for short-term memory 
and recall, discourages curiosity and 
expJoraLtipn, and does not address 
the development of higher order 
cognitive skills such as the synthesis 
of new ideas and the evaluation of 
information. But all is not lost since 
computers and other techniques can 
bring to the lecture an interaction 
between the deliverer and recipient. 

The importance of McClain's arti
cle lies in its look at the downside of 
lecturing and how to overcome it. 
The recent move toward more case-
based learning in health professional 
schools is another understandable 
response to the inadequacies of tra
ditional lectures. But I believe there 
is still a place for lectures in a well-
designed curriculum — lectures that 
are novel in format and enhance 
problem solving and decision mak
ing skills. 

How much information is avail
able on the issue of lecturing? The 
answer to that question is really the 
second reason I selected this article 
to highlight. There is a wealth of 
available literature that optometric 
faculty should be using. There is no 
need for all faculty members to have 
a graduate degree in education, 
although some people with 
advanced training at each institution 
would certainly be beneficial. 
Faculty can educate themselves in 
the science of education — an 
important example for our students 
whom we must motivate to establish 
a pattern of life-long learning. 

One of the most important activi
ties I perform with my students is to 
assure them that five years after they 
graduate they will have to learn 
some things that they were never 
taught in optometry school. One of 
the best places to start their learning 
is to turn to the literature and read 
about other peoples' experiences 
and ideas. I read journals like 
Academic Medicine and Medical 
Teacher as often as Optometry and 
Vision Science and Ophthalmic and 
Physiological Optics. Since the issues 

that optometry faces are almost 
identical to those encountered in 
other health professions, insights 
and techniques are available in jour
nals in dental education, nursing, 
and others. There are excellent 
online journals like Medical Education 
Online, and many of the other jour
nals that cover education in the 
health professions can be accessed 
electronically. If you really want to 
survey the field of education, the 
ERIC database is to education what 
MEDLINE is to the health profes
sions. Why not use both? 

Optometry faculty must realize 
that it is just as important to be 
knowledgeable about the process of 
education as it is to be the content 
expert. When faculty become more 
familiar with and more skillful in 
utilizing educational theory and 
technology, there will be fewer con
cerns from the optometric educa
tional community about a boring 
and passive procedure that students 
often have to be dragged to kicking 
and screaming - a process called 
"The Lecture." 

Lester E. Janoff, O.D., M.S.Ed, 
F.A.A.O. 
Editor 
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SCHOOL NEWS 
Dr. Charles F. Mullen, president of 

the Illinois College of Optometry 
(ICO), was selected as the recipient of 
the Benjamin Franklin Society Award 
by the State University of New York 
(SUNY) State College of Optometry. 
The Benjamin Franklin Society, which 
was founded by a group of Columbia 
University faculty, is presented to a 
professional with a distinguished 
career in the optometric field. Dr. 
Mullen is recognized for his enor
mous 32-year contribution to the field 
in building institutions of quality edu
cation; in forming national health care 
policy through the U.S. Veterans 
Health Administration; and in 
strengthening the commitment to 
optometric care for all communities 
through education, research and 
patient care. 

"It is a great honor to receive this 
prestigious award, especially since it 
comes from one of the nation's highly 
respected colleges of optometry" said 
Dr. Mullen. Dr. Mullen's tenure at 
ICO, which began in 1996, will con
clude in October 2002 when he retires 
from the college. 

The UAB Vision Science 
Research Center will begin the pilot 
phase of an extensive Black Belt 
rural screening and research pro
gram aimed at assessing the preva
lence and progression of eye disease 
due to glaucoma and diabetes. The 
program is made possible through 
$325,000 in grant money from sever
al non-profit and state agencies. 

VSRC Director Kent Keyser, 
Ph.D., said a screening and referral 
system is much needed in the poor
er, more rural areas of Alabama 
where the unemployment rate is 
about three times the national aver
age, 36 to 43 percent live below the 
poverty level, and the illiteracy rate 
is at least 36 percent. 

The researchers hope to achieve 
several objectives with the project, 
said Mary Jean Sanspree, Ph.D., co-
director of the project. "There is the 
screening component in which we 
hope to catch and prevent these dis

eases early. There's a research compo
nent in which we hope to identify the 
prevalence of these diseases, develop 
a database and follow the progres
sion of the diseases. And lastly, 
there's an educational component, in 
which we hope to identify and devel
op appropriate educational materials 
for this audience," Sanspree said. 

The extensive project, which 
Sanspree said is one of the most 
unique university-community part
nerships in the country, involves 
coordination and participation from 
UAB's VSRC, the UAB School of 
Optometry, UAB School of Medicine 
Department of Ophthalmology, the 
Alabama Department of Public 
Health, along with local county and 
state health groups. 

The Illinois College of Optometry 
announced that Dr. Sandra Block 
and Dr. Dominick Maino are collabo
rating with several research organiza
tions to carry out a phase II clinical 
study to evaluate AMFAKINE com
pounds as a potential treatment for 
fragile X syndrome. Organizations 
participating in the study include the 
Illinois College of Optometry, FRAZA 
Research Foundation, Rush-
Presbyterian-St. Luke's Medical 
Center in Chicago, University of 
California-Davis and the Child and 
Adolescent Psychiatry Department at 
the University of Chicago. The design 
of this Phase II clinical study is a ran
domized double-blind, placebo con
trolled trial lasting four weeks and 
involving one hundred patients. 
Outcome measures will include test
ing attention and executive function, 
visual/perceptual spatial and ver
bal/auditory memory, language and 
behavior. Drs. Maino and Block have 
been pioneers in the study of ocular, 
vision and visual perceptual abnor
malities in the Fragile X syndrome 
population. The principal investiga
tor, Elizabeth Berry-Kravis, M.D., 
Ph.D., is at Rush-Presbyterian-St. 
Luke's in the Pediatric Neurology 
Department. 

Ferris State University's 
Michigan College of Optometry 
and Technology Transfer Center has 
developed Binocular Indirect 
Ophthalmoscopy: Courseware for Eye 
Care Professionals, a CD-ROM based 
training program that provides 
interactive instruction on the basic 
techniques for successful examina
tion of the retina using BIO. The 
CD-Rom includes full-color photos, 
video and interactions. Unique inter
active screens allow the user to prac
tice interpreting the inverted lens 
view while it is simultaneously com
pared to the actual fundus anatomy. 
The relationship between lens 
power, magnification and field of 
view is also interactively demon
strated so that users can understand 
the advantages of selecting different 
condensing lens powers. Dr. J. 
Randell Vance acted as content 
developer. Dr. Vance has conducted 
numerous workshops on binocular 
indirect ophthalmoscopy, and has 
been a leader in the use of technolo
gy to enhance optometric instruc
tions. For additional program infor
mation, e-mail Dr. Vance at 
vancej@ferris.edu or Jeffery Gabalis, 
multimedia development specialist, 
at gabalis@ferris.edu 

Dr. Lawrence J. DeLucas, 
University of Alabama at 
Birmingham School of Optometry 
was awarded an Honorary Doctor of 
Science degree by Ferris State 
University at its May 2002 
Commencement. As a payload spe
cialist aboard the Space Shuttle 
Columbia in 1992, traveling more 
than 5.7 million miles in 221 Earth 
orbits, Dr. DeLucas conducted a 
wide variety of experiments relating 
to materials processing and fluid 
physics. Dr. DeLucas is recognized 
as a world authority in the area of 
protein crystallography and the 
design of pharmaceuticals. Dr. 
DeLucas received his diploma from . 
Dr. Kevin Alexander, dean of the 
Michigan College of Optometry at 
Ferris State University. 
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Web-Enhanced Courses for 
Students 

Dominick M. Maino, O.D., M.Ed., F.A.A.O. 

Where's the research concerning 
web-enhanced courses for optome
try students? Is web-enhancement a 
good idea in optometric education? 
While we haven't begun to answer 
these questions, a few of our non-

mmm^mmm?M^mm wmmmiMh. 
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optometric health care education 
brethren have. After reviewing 
abstracts on PubMed and para

phrasing them for you here I found 
that at the completion of one study 
researchers found: 

... one of the most positive effects 
students experienced was compe
tence in using the computer...[stu

dents] also [enjoyed] the use 
of multimedia for learning 
clinical procedures. 
[However], it was found 
that web [discussion] boards 
and email were too slow to 
allow group work in the vir
tual classroom. Real time 
communication programs 
were found to be superior 
for problem discussion and 
hypothesis formulation. 
[The authors] experience 
suggested that distance 
learning should be orga
nized with a mixture of 
different media, allow
ing communication of 
knowledge and skills 
between the resources 
and the students, as well 
as cooperation between 
the students (Mattheos 
N, Nattestad A, Schittek 
M, Attstrom R. A virtual 
classroom for under
graduate periodontol-
ogy: a pilot study. Eur J 
Dent Educ 2001 
Nov;5(4):139-4 

Another study developed 
computer-aided instruction
al resources via the 
Internet, various intranets, 
and desktop computers to 
supplement pathology edu
cation. A comprehensive set 
of images with text, along 
with interactive examination 
questions, were developed 
and placed on the web. A 
CD-ROM was also devel
oped for use with individual 
desktop computers and 

intranets. It was found that web-
based delivery of computer-aided 

instruction was an efficient way of 
enhancing courses for students 
studying pathology and that student 
performance was also enhanced. 
(Klatt EC, Dennis SE. Web-based 
pathology education. Arch Pathol 
Lab Med 1998 May;122(5):475-9) 

And finally, can you improve stu
dent's grades using Internet 
enhanced courses? Lipman et al 
note that computer-based methods 
of instruction offered the possibility 
of helping medical students learn 
clinical skills and professionalism. A 
prospective, randomized study com
paring traditional classroom course 

ai Snnn .linl Rem-lt Fiirm. 

IMPORUNI %Olf. 

Survey and review forms are available 
online for Dr. Rainey's course. 

methods in clinical ethics was com
pared with the same course supple
mented by Internet-based discus
sion. The results indicated that the 
students' understanding of ethical 
analysis was significantly higher for 
those in the course with the Internet 
component than it was for those in 
the traditional course. (Lipman AJ, 
Sade RM, Glotzbach AL, Lancaster 
CJ, Marshall MF. The incremental 
value of internet-based instruction 
as an adjunct to classroom instruc
tion: a prospective randomized 
study. Acad Med 2001 
Oct;76(10):1060-4) 

(Continued on 131) 
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PHTHALMIC 

INDUSTRY NEWS 
ASCO Corporate 

Contributors* 
Patrons 
Vistakon, Division of Johnson & 
Johnson Vision Care, Inc. 

Benefactors 
CIBA Vision 
Corporation/ Novartis 
Ophthalmics 

Supporters 
Transitions Optical, Inc. 
Essilor Lenses/Varilux 
Bausch & Lomb, Inc. 

Friends 
AO.Sola 
Alcon Laboratories 
Biocompatibles 

Contributors 
Carl Zeiss Optical, Inc. 
Luxottica Group 
Marchon Eyewear 
Paragon Optical 
Santen, Inc. 
Safilo Group 
Volk Optical 

* ASCO Corporate Contributors 
support national programs and 
activities benefiting the schools 
and colleges of optometry. For 
more information on the program, 
contact porourke@opted.org 

CIBA Grant Will Support 
ASCO's "Each One, 
Reach One" Program 

In an effort to increase the number 
of qualified applicants to optometry 
schools and colleges in the United 
States, CIBA Vision and Novartis 
Opthalmics recently awarded a grant 
of $25,000 to ASCO for its "Each 
One, Reach One" program. The pro
gram seeks to enlist optometrists to 
encourage interested patients to 
enter the field of optometry. 

According to ASCO, applications 
to optometry schools and colleges in 
2001 were down 13 percent com
pared to the prior year. 
Furthermore, over the past three 
years, the number of students taking 
the Optometry Admission Test 
(OAT) has dropped by 35 percent. 

"The declining rate of applica
tions to optometry schools is bound 
to have an adverse affect on each 
school's ability to be selective in the 
admissions process and its ability to 
guarantee a high caliber of gradu
ates," said Joan Anson, Director of 
Career Promotion and Student 
Affairs at ASCO. 

In response to this disturbing 
trend, ASCO developed the "Each 
One, Reach One" program to 
encourage O.D.s to talk to their 
patients about optometry as a future 
career. Two primary goals for the 
program are to increase the appli
cant pool to three qualified appli
cants for each first year position in 
the schools and to develop an appli
cant pool that reflects the national 
diversity of the U.S. population. 

"For this program to be truly suc
cessful, it will require the coopera
tion and commitment of educators, 
practitioners, professional associa
tions and the eye care industry. 
CIBA Vision and Novartis 
Ophthalmics are pleased to help 
support the future of the optometric 
profession," said Dr. Sally Dillehay, 
head, academic development at 
CIBA Vision, and Dr. Carl Spear, 
director, optometric services at 
Novartis Ophthalmics. 

Optometrists who have contacted 
ASCO and expressed interest in the 
"Each One, Reach One" program 
will become members of ASCO's 
Career Promotion Corps. Members 
will receive an "Each One, Reach 
One" kit that was made possible by 
the CIBA Vision and Novartis 
Opthalmics grant. The kits include a 
bookmark, a rolodex card with 
ASCO contact information, 15 to 20 

student brochures, a plastic stand 
to hold the brochures, career pre
scription pads, an OAT test informa
tion booklet and a copy of ASCO's 
admission requirements. 

Optometrists interested in becom
ing members of the ASCO Career 
Promotion Corps can also register 
online on the ASCO web site at 
www.opted.org (go to Career 
Promotion Corps). 

With worldwide headquarters in 
Atlanta, CIBA Vision is a global 
leader in research, development and 
manufacturing of optical and oph
thalmic products and services, includ
ing contact lenses, lens care products 
and ophthalmic surgical products. 
CIBA Vision products are available in 
more than 70 countries. For more 
information, visit the CIBA Vision 
website at www.cibavision.com. 

VISTAKON® Expands 
Parameters of 
ACUVUE® Lenses 

VrSTAKON®, Division of Johnson 
& Johnson Vision Care, Inc., 
announced the introduction of new 
Plus and High Minus powers for its 
ACUVUE® Brand TORIC Contact 
Lenses. The new ACUVUE® TORIC 
expanded parameters complete the 
product line and will enable practi
tioners to successfully fit more 
patients with astigmatism. 

"The new Plus and High Minus 
powers are a significant advancement 
for ACUVUE® TORIC and underscore 
our commitment to helping the 
majority of astigmatic patients enjoy 
the comfort and convenience of con
tact lenses," said Phil Keefer, presi
dent, VISTAKON® Americas. 

Like all ACUVUE Brand contact 
lens products, ACUVUE® Brand 
TORIC lenses are made by the patent
ed "stabilized soft molding" process 
which sets the industry standard for 
reproducibility; pricing and shipping 
policies will remain the same. 

(Continued on page 106) 
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Industry News 
(Continued from page 105) 

Transitions Sponsors 
UV Symposium 

Ophthalmologists from around 
the world heard leading clinical 
research about UV and the eye at a 
UV Symposium supported by 
Transitions Optical during the 
XXIXth International Congress of 
Ophthalmology in Sydney, 
Australia, April 23. The presentation 
explored the role of UV light expo
sure in eye health and included the 
results of a recent user study on 
Next Generation Transitions(r), 1.50. 

"The danger of UV to the eye is a 
global issue, requiring increased 
awareness in every country around 
the world," said Susan Stenson, 
M.D., F.A.C.S., clinical professor, 
Department of Ophthalmology, New 
York University, and moderator of 
the symposium. "With the support 
of Transitions Optical, we were able 
to share some of the leading clinical 
research in this area with our col
leagues worldwide." 

Part of the clinical research, fund
ed by an independent grant from 
Transitions Optical, compared the 
experiences of patients wearing reg
ular, clear lenses to their experiences 
wearing Next Generation Transitions 
lenses. Results showed that four out 
of five clear lens wearers preferred 
the comfort of Next Generation 
Transitions. For more information, 
visit transitions.com or contact 
Transitions Optical Customer 
Service at (800) 848-1506. 

Paragon Announces Alliance 
With Humphrey Division, 
Carl Zeiss 

Paragon Vision Sciences and 
Humphrey Division, Carl Zeiss 
Ophthalmic Systems, Inc., have 
entered into a marketing alliance to 
promote Paragon CRT'"" Paragon's 
new product for overnight contact 
lens corneal reshaping (pending 

^FDAapproval)pandAe^ ^ = 
"Hiuriphrey(r TATL AS<lffl) Topography 
System. This alliance will take 
advantage of the synergies between 

the two companies and their prod
ucts. 

Paragon CRT is the first and only 
product to receive recommendation 
for approval for overnight contact 
lens corneal reshaping from the FDA 
Ophthalmic Devices Panel, a public 
advisory committee of the Food and 
Drug Administration. 

"As we approach the launch of 
Paragon CRT, we are thrilled to join 
forces with Humphrey, the premier 
company in corneal topography as 
well as leader in ophthalmic diag
nostic equipment," declared Joe 
Sicari, president and CEO of 
Paragon Vision Sciences. 

For more information on Paragon 
CRT and other Paragon products, 
contact 1-800-528-8279 or their web 
page: www.paragonvision.com 

Zeiss Focuses on 
Customer Technical Support 

Carl Zeiss Optical, Inc., 
announced an expansion of person
nel responsibilities to support Zeiss 
partner labs. Roger Reynolds, 
presently sales manager/Systems 
Technology Group, and responsible 
for sales for the coating and lens 
processing equipment, will now take 
on the responsibility as the distribu
tor support manager for the states 
east of the Mississippi. Mr. Reynolds 
reports to Tom Butler, vice president, 
technology. 

Scott Jones, Zeiss retail sales rep
resentative, will also be distributor 
support manager for the states west 
of the Mississippi while coordinat
ing selected retail key accounts in 
Texas. Mr. Jones reports to Roland 
Sitzler, vice president, sales. 

Headquartered in Oberkochen, 
Germany, Carl Zeiss is a leading 
international group of companies 
operating in the optical and opto
electronic industry. Further informa
tion on spectacle lenses by Carl Zeiss 
is available under 
www.zeisslenses.com 

Santen's Quixin Improves 
Efficacy in Endophthalmitis 
Prevention 

In the article, "Which 
Fluoroquinolone Do You Use to 

Prophylax Your Cataract Patients?" 
Dr. Eric Donnenfeld discusses new 
data that show Quixin (levofloxacin) 
improves efficacy in endophthalmi
tis prevention. Endophthalmitis is a 
big concern for ophthalmic surgeons 
because of the severe sight-threaten
ing nature of this dreaded complica
tion of cataract surgery. According to 
the literature, the incidence of 
endophthalmitis is between 1:1000 
and 1:5000, but a number of 
abstracts presented over the past 
several years have shown that its 
incidence may be increasing. 

The Endophthalmitis Vitrectomy 
Study found that 70% of endoph
thalmitis cases were caused by coag-
ulase-negative gram-positive micro
cocci. A new study from Dr. 
Christopher Ta and colleagues at 
Stanford University compared 21 
different antibiotics in their ability to 
cover coagulase negative Staph. 
Among the four fluoroquinolones 
tested, Quixin had the highest sus
ceptibility (91%). More information 
about Quixin is available at 1-800-
611-2011 or www.santen.com 

VISTAKON® Launches New 
ACUVUE® Packaging 

VISTAKON®, Division of Johnson 
& Johnson Vision Care, Inc., 
unveiled a smaller, more convenient 
container for ACUVUE® Brand 
BIFOCAL Contact Lenses as part of 
its "Innovation Platform." One of 
the major benefits of this innovative 
design, which has been successfully 
incorporated into ACUVUE® Brand 
TORIC and ACUVUE® 2 Brand 
Contact Lenses, is the 43% reduced 
box size with improved closure that 
saves both practitioners and patients 
significant storage space. Inside the 
box, the primary blister packaging 
has a new foil seal, and a larger 
bowl that makes it easier to remove 
the contact lens. 
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Abstract 
Learning should be a dynamic 

process that involves motivation, 
attention, and activity, but traditional 
classroom lectures often do not empha
size these factors. This can cause stu
dents to enter an "audit mode" during 
which their brains scan for terms such 
as "exam," "break," and "lunch" 
while rejecting other information. 
Students are especially likely to enter 
audit mode if they are given pre-print-
ed lecture notes and can pass exams by 
simply reviewing those notes. 

It is proposed that lecture presenta
tions be limited to no more than 20 
minutes in duration separated by four-
minute activity periods. Suggested 
activities include consolidating mater
ial just presented into short essays, 
predicting relationships between vari
ables about to be discussed, writing 
letters to patients or their parents 
describing the disease just discussed, 
creating commercials for products or 
concepts, and writing questions for the 
professor. It is hypothesized that short
er lecture blocks and the insertion of 
activity periods will facilitate learning 
by reducing the probability that stu
dents will enter an audit mode. As an 
additional benefit, well-chosen activi
ties can make the process ofoptometric 
education more enjoyable for both stu
dents and faculty members. 

Key Words: education, learning, 
active learning, optometry, attention 

Introduction 

Learning can encompass activi
ties ranging from memorizing 
anatomical terms to mastering 
the motor skills required to 

operate a phoropter. It can also 
involve training the brain to think 
logically and solve complex prob
lems. Many general references 
describe the process of learning,1"4 but 
the focus of this paper is on the lec
ture-based learning environment and 
how to maximize student attention 
during lecture presentations. 

Getting Information into the 
Brain for Processing 

Most classroom learning involves 
information obtained through the 
senses: chiefly vision and hearing. 
However, visual and auditory infor
mation does not flow directly into 
memory because the brain would be 
overwhelmed by the massive input. 
Instead, it passes through an elaborate 

Dr. McClain is a professor at the Pacific 
University School of Education. Dr. Yolton is 
professor and Dr. Erickson is associate profes
sor at the Pacific University College of 
Optometry. Mr. Eaton is a computer specialist 
and Mr.. Colaw is chief information officer at 
Pacific University Information Services. 

set of filters that remove material per
ceived to be irrelevant.5 

Filters remove information, but 
they also allow information to break 
through if it is sufficiently novel or 
important. If someone kicks your 
chair or if there is a sudden gust of 
cold air, you become aware of these 
events because they are determined to 
be events worthy of conscious con
cern. Similarly, lecture material 
deemed to be important passes 
through the students' niters to be fur
ther analyzed and possibly retained. 

Attention 
One of the main factors controlling 

the brain's filters is attention.5 

Psychologically, attention is defined as 
the process of making ready to receive 
information, or the focusing of con
sciousness on some internal or exter
nal stimulus. Things that are attended 
to pass through the filters and can be 
analyzed, compared to previous infor
mation, and remembered/learned.5 

Control of the attention filters is an 
important first step in the learning 
process. Over the centuries, various 
methods have been employed for 
compelling attention during learning. 
A common method involves fear of 
physical or psychological pain. 
Although knuckle rapping and spank
ing are still used in some schools, psy
chological fear can be much more 
effective. Fear of failure on tests is a 
strong motivator, but some optometry 
students extend this to a fear of any 
grade lower than "A" and become 
quite neurotic as a result. Fear of 
humiliation also works as a motivator 
as is frequently demonstrated during 
grand rounds when the doctor in 
charge threatens to embarrass his or 
her interns if they cannot recall some 
bit of information. 

Using fear to focus attention can 
work, but it often produces unwanted 
side effects. Students quickly come to 
dislike the learning environment and 
eventually try to avoid it. For profes
sional students, this can be deadly 
because the rapid evolution of knowl
edge requires that doctors must be 
students for their entire professional 
careers. It is sad to hear students at 
graduation say that they look forward 
to never having to study or take tests 
again. The education system has failed 
to instill in these students an enjoy
ment of learning and they view the 
prospect of becoming life-long learn
ers as a burden rather than a joy. 
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Extraction of Meaning 
Assuming that students are moti

vated and their attention filters are 
open, the next step in learning 
involves extraction of meaning from 
information passed through the fil
ters. This involves comparing the pat
tern of brain neuronal activity pro
duced by incoming information to 
previously stored patterns of activity. 

For example, if a formula for the 
change in vergence of light is written 
on the board, the brain determines 
that it is a formula because the neural 
activity matches activity previously 
associated with formulas. But, it also 
determines that some of the variables 
are novel. With sufficient motivation, 
this formula will be remembered as a 
modification of a previously learned 
neural activity pattern. 

Long-term Memory 
The means by which the brain 

stores information in long-term mem
ory remains largely a mystery. Often 
the analogy of a closet or storeroom is 
used in which items are hung on 
hooks with nametags. Some nametags 
are larger than others and some hooks 
are placed closer to the front where 

they can be found more easily. 
Attaching mental/emotional impor
tance to the hooks/nametags also 
makes the information easier to 
retrieve as does cross-referencing the 
nametags by using the material in 
multiple contexts. 

The "Audit Mode" 
Students must be motivated and 

actively attending in order to learn. 
Fatigue, lack of interest in the materi
al being presented, lack of under
standing, and other factors can shift 
students from an attentive learning 
state to one in which they are simply 
auditing the incoming information 
stream. They monitor the professor's 
words for terms like "quiz," "break," 
"lunch," "boards," and "patient," but 
everything else is just filtered out. 
(Figure 1) 

The sleep mode in most computers 
provides a very good analogy for the 
brain's audit mode. In sleep mode, 
major information processing func
tions are shut down, but the comput
er is alive and can be awakened by 
pressing a key. For students, the men
tion of a quiz can bring them back 
from audit mode. 

The Lecture Learning 
Environment 

Even the best students eventually 
drop into an audit mode when they 
have been passively exposed to a lec
ture for too long. The time required to 
shift into an audit mode during a lec
ture depends on the skill of the lectur
er, the material being presented, the 
time of day, the emotional state of the 
students, and many other factors. 
Professors themselves sometimes 
facilitate their students' transition 
into audit mode. They give out pre
printed class notes that the students 
will color red and green and blue the 
night before the next exam, and they 
ask students to simply recognize facts 
on multiple-choice tests rather than 
actually understand concepts. 

Today's video-generation students 
seem to have shorter attention spans 
than did their parents, but eventually 
everyone loses attention in a passive 
lecture environment. Why don't pro
fessors see this happening and wake 
their students up with activities? 
Some do, but most do not. There are 
several reasons for this. Most profes
sors consider the material they are 
presenting to be really exciting and do 
not understand why students can not 
share their excitement. 

Beyond this, most good lecturers 
are on an adrenaline high during their 
presentations, and this distorts their 
perception of time. For the lecturer, 
the hour passes very quickly, whereas 
it often slows to a crawl for students. 
Professors do not feel the need for 
activity breaks when they are lectur
ing and cannot understand why stu
dents start yawning and entering the 
audit mode about 20 minutes into the 
lecture. 

In addition, many professors still 
cling to the concept that they must say 
every single fact to their students or 
else they will not learn the material 
and will not be able to pass detail-ori
ented, multiple-choice exams (e.g., 
National Board Part One). This often 
requires going as fast as possible 
through massive amounts of detailed 
material and filling the lecture hour 
completely. These professors seem to 
be in a race with the clock and do not 
have time to worry about whether 
their students are actually learning 
anything meaningful. 

So what can a professor who has 
become aware of this problem do 
with a lecture class of 80 or 100 stu
dents? Karl Smith from the University 

Figure 1 
Words breaking through the attention filter of a 

student in audit mode.b 
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Table 1 
Discussion Web Example 

PRO/AGREE 

1. 

2.. 

3. 

4. 

Statement of Problem 

Driver's Licenses should be 
taken away from all patients 
over 70 years of age with 
acuities of 20/30 or worse 
in the better eye. 

CON/DISAGREE 

1. 

2. 

3. 

4. 

of Minnesota believes that the aver
age adult attention span in a passive 
environment is about 12 to 15 min
utes6 ' and has suggested that brief 
activity periods should be inserted 
during lecture periods to restore 
attention and bring students back 
from audit mode. 

The activities described below, and 
others,713 can be used to effectively 
restore student interest during 
extended lecture periods. Many can 
be accomplished during three to four-
minute periods inserted between 15 
to 20 minute lecture blocks. They can 
be done with paper and pencil, but 
they can be accomplished much more 
efficiently if all students have com
puter and network access at their 
desks/ Using the network, students 
can submit responses directly to the 
instructor who can then select one or 
two for very brief viewing prior to 
resuming the lecture. As a variation, 
all responses can be collected and sent 
to the class as study aids. 

Key points to remember when 
using these techniques are that activi
ties must be varied, their purpose 
must be understood and accepted by 
students, and the time allotted to 
them must be strictly limited. A timer 
with a bell or other noise-making 
device can be used to signal the end of 
an exercise. If extra time is never 
allowed, students will learn to work 
quickly and not waste time during the 
activity period. Faculty members 
must also be careful to limit the 
amount of time allocated to dis
cussing student responses to no more 
than 1 or 2 minutes. 

Suggested Activities 

Consolidation 
Most lecturers stop occasionally 

and ask students if they understood 
the material just presented. But this 
can be a useless exercise because in a 
classroom environment most students 
will indicate understanding whether 
the concepts were clear to them or not. 

Often students content themselves 
with just taking notes during the lec
ture and planning to figure them out 
later. This "IOU" process typically 
results in cramming and reliance on 
short-term memory to pass tests. 

To encourage students to increase 
their understanding and partially 
consolidate material in memory dur
ing the lecture period, several tech
niques can be used. Students can be 

given a maximum of four minutes to 
write and electronically submit a 
short summary of the main points just 
presented and to describe how they 
relate to similar topics presented in 
other classes. 

Students can also be asked to write 
four examination questions (and 
answers) that would be passed by 
someone who knew the material just 
presented. Or they can be asked to 
develop an illustrative case example 
that would help explain the concept. 

With computers, students can 
write out their responses and quickly 
submit them electronically to the pro
fessor. When lecture begins again, one 
or two responses can be selected at 
random and displayed. This keeps 
students interested and honest. 

Anticipation/Prediction 
This is the opposite of consolida

tion. Pause for 4 minutes during the 
lecture and ask students to think in a 
structured way about the topic to be 
presented next. If it involves how a 
drug works or how a disease attacks 
the body, students can be asked to 
make written predictions about what 
will happen. 

If the topic involves the derivation 
of an optics formula, ask students to 
anticipate what factors will be 
involved. If the formula involves how 
much a light ray is bent as it strikes a 
curved glass surface, ask students to 
list what factors determine the degree 
of bending, to specify how each factor 
will affect the light, and to specify 
which factors are most important. 

As a variation on this theme, stu
dents can be asked to anticipate or 
predict by voting on which of several 
possible relationships between vari
ables is correct. (They would also 
need to justify their votes.) With a 
computer system, votes can be cumu
lated and prizes can be awarded to 
the students with the best voting 

records (if the professor chooses to 
use this type of motivation). In many 
ways, this process is like betting on an 
athletic contest; for many it increases 
involvement and interest. 

Each of the students' responses 
could be submitted electronically and 
one or two can be presented to the 
class to give the next lecture segment 
a good starting point. 

Discussion Webs 
In this exercise, a table with three 

columns is provided to students, or 
they can construct it themselves. The 
first column is labeled "Pro/Agree," a 
statement is written in the second col
umn, and the third column is labeled 
"Con/ Disagree." Students are asked 
to consider the statement and then 
write both pro and con sentences 
about it. 

This technique works well with 
ethical issues such as whether older 
people should be allowed to drive 
automobiles. It could be incorporated 
into a public health class discussion 
about accident frequencies, reaction 
time increases in the elderly, etc. 

Semantic Translation 
Send a sentence, paragraph, or 

short section from a textbook (e.g., 
Adler's Physiology of the Eyeu) to the 
students' computers and ask them to 
interpret it in their own words. This 
exercise teaches reading comprehen
sion, concept interpretation, and writ
ing skills. 

As a variation, a set of relatively 
complex polysyllabic terms that they 
have previously encountered, such as 
"polyethylene" and "uveitis," could 
be sent to the students' computers. 
They would then be asked to interpret 
words not previously encountered. 
For example, understanding that 
"poly" means many and "itis" means 
inflammation would help students to 
understand that "polyarteritis" means 
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inflammation of many arteries. Of 
course it would be quicker to simply 
give students the definition, but the 
semantic translation exercise will help 
them develop skills necessary to inter
pret new words. 

Memory Structure Builders 
Although the laptop computer is an 

ideal memory aid, students must carry 
enough information in their heads to 
deal with simple problems. Memory 
structure building exercises such as 
chaining and creation of mnemonics 
and acronyms can help with this. 

In chaining exercises, students are 
given the first (or first and last) terms 
of a sequence and must fill in the 
intervening terms from memory in 
the correct order. For example they 
could be given "inner limiting mem
brane" and "choroid." They would 
then have to list, in order, the layers in 
the back of the eye. This could also be 
done with the progression of synaps
es in the visual pathway, blood flow 
from the heart to the eye, etc. 

Students could be asked to create a 
mnemonic phrase to help them 
remember relationships and facts. Well 
known mnemonics include, "'i ' before 
'e' except after 'c'," "the Principal at 
school is your 'pal,' the scientific prin
ciple is not," and "On Old Olympus 
Towering Top " for the cranial 
nerves. 

An acronym is a word with letters 
that stand for a set of terms or relation
ships. A familiar acronym is "COWS" 
that is used to help remember the 
direction of caloric nystagmus. Let stu
dents make up their own acronyms 
and see how creative they can be. 

Letter and Report Generation 
Give students 4 minutes to compose 

* and electronically submit a letter to a 
patient explaining the condition just 
discussed or a letter (or e-mail) refer
ring the patient to a colleague. The let
ter would have to be complete and 
grammatically correct but not wordy. 

Alternatively, ask students to create 
and submit a chart entry in SOAP for
mat that would be typical for a patient 
with the condition being discussed. 
Stress completeness, brevity, and clarity. 

Create and Solve a Problem 
This technique could work well in 

formula-oriented courses. Students 
would be asked to create their own 
numerical, patient-oriented problem 
involving the concept just presented, 
and then solve it. As a variation, one 
or more students could be asked to 

generate problems for the class to 
solve. These can be distributed elec
tronically before, during, or after class. 

Questions for the Professor 
At the beginning of class, at a 

break, or at the end of class have stu
dents submit questions to the profes
sor describing what they did not 
understand from the readings, the lec
ture, or even from a related course. 
Submitting questions when they are 
fresh can be helpful and will demon
strate that students who would not 
ordinarily raise their hands during 
class have good questions. As a varia
tion, students could be asked to sub
mit questions electronically at any 
time during the lecture, but it is prob
ably best to pause for a few minutes 
to let them compose their thoughts 
and questions. 

This exercise can be painful but 
useful for both the professor and stu
dents. Professors who use it should be 
prepared to be depressed by the con
fused questions students ask about 
what seemed to be a crystal-clear lec
ture presentation. 

Give a Quiz 
This is the old standby, but a four-

minute, computer delivered, pop quiz 

on the material just presented can be 
an effective way for students and fac
ulty members to determine the depth 
of understanding that is taking place 
during a lecture. Quizzes can be grad
ed or not, but they will certainly wake 
up the class. Again, professors should 
prepare to be depressed by the degree 
of comprehension or lack thereof that 
takes place during a lecture. 

To simulate the real world in which 
access to information via computers is 
becoming ubiquitous, make quizzes 
and exams open-computer. However, 
be warned that it will take a few expe
riences with open-computer exams 
before students figure out that they 
are not "no-brainers" and develop 
appropriate preparation strategies. 

Video 
There is little doubt that students 

live in a video world. Most have prob
ably accumulated more hours watch
ing television than they have spent 
studying for all their classes. The 
movement, sound, and color of video 
has an almost magical ability to capti
vate,15 so capitalize on this by showing 
short video clips in class. (Figure 2) 

Videos are easy to make with a dig
ital camera and editing software such 
as iMovie2e, or clips from commercial 

Figure 2 
The ultimate video learning experience. 

CLOSE TO HOME 

Ti l * faculty at ftoaanwnt Junior High daviaaa 
• brilliant nwtttod for holding students' attention. 

Copyright John McPherson 2000. Used by permission. 
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videos can be used. Clips can be 
downloaded to the students' comput
ers and /or shown on projection 
equipment. As a variation, students 
can be asked to make their own video 
clips illustrating key lecture points for 
use in next year's class. 

Images and Patients 
Commonly faculty members teach

ing disease courses flash the image of a 
sick cornea or retina on the screen and 
ask students to make a diagnosis. Often 
this causes great consternation because 
the students don't have a clue about 
what disease is being shown. The 
instructor, however, comes to their res
cue by providing the diagnosis. 

The problem is that seldom in clini
cal practice is a diagnosis based only on 
an image. Instead, diagnoses are based 
on a matrix of information including 
personal and family histories, symp
toms, ancillary test results, pictures or 
appearances, etc. 

As an exercise, students can be 
given all but one piece of the informa
tion matrix for a particular disease and 
asked to supply the piece that is miss
ing. For example, the diagnosis, histo
ry, and symptoms for retinitis pigmen
tosa could be supplied, but students 
would need to fill in the results of ancil
lary tests such as the electro-retinogra-
phy and dark adaptometry. 

As a variation, students could be 
asked to make up and e-mail their own 
matrices with missing information 
pieces to classmates as challenge exer
cises. 

Compare and Contrast Terms 
Compare and contrast helps stu

dents to develop vocabulary and 
understand concepts. Two or more 
terms are selected, e.g., myopia and 
astigmatism, and students are asked 
to list their similarities and differ
ences. As a variation, a single term, 
e.g., myopia, could be selected and 
students could be asked to list syn
onyms and antonyms. 

Semantic Feature Map 
Semantic mapping is another good 

technique for vocabulary and concept 
development. A table is constructed 
and sent to each student's computer. 
In the left column, nouns or descrip
tive terms are listed. The next several 
columns are headed by category 
names. Students are asked to deter
mine the correct category for each 
term. Justifications would have to be 
provided for their choices. 

Table 2 shows two simple Semantic 
Feature maps. 

Crossword Puzzles 
There are several programs avail

able on the Internet that help to 
design puzzles, e.g., the Crossword 
Express.' Puzzles that incorporate 
material from lectures or readings can 
be used in many ways. For example, 
the puzzle can be designed before 
class and transmitted to students elec
tronically during an activity period, 
or students can build simple puzzles. 
Expect them to flounder the first few 
times they try a puzzle, but the skill 
builds quickly. Puzzles can help stu-

Table 2 
Semantic Feature Map Examples. Students would be 

asked to select the proper category for each term and 
justify their choices. 

Terms 
Acuity 

Stereopsis 

Terms 
Single focus 

ahead of retina 
Multiple line foci 

Single focus 
behind retina 

Monocular 

Myopia 
XXX 

Binocular 

XXX 

Hyperopia 

XXX 

Either or Both 
XXX 

Astigmatism 

XXX 

Figure 3 
Simple crossword puzzle 

example. 

3 

4 

1 2 

1 
Across 
3. Colorful 

receivers 
4. Flap and zap 

Down 
1. Makes cornea 

happy 
2. Nighttime 

guides 

dents learn basic vocabulary, spelling, 
and concepts. (Figure 3) 

Use Humor to Regain Attention 
Humor can be a bit tricky to use 

but it can also be very effective. 
Initially, some faculty members will 
protest that jokes are not professional, 
and some students will protest that 
they have no ability to create or tell 
jokes. To counter these feelings, stu
dents can be assured that creating 
humor is like remembering dreams. 
Most people claim that they cannot 
remember dreams but with practice 
and encouragement they come to be 
quite good at it. Humor is the same; 
practice and encouragement work 
wonders. 

Using each of the humor strategies 
described below, students can be 
asked to submit their work electroni
cally and one or two submissions can 
be selected randomly for viewing by 
the class at the end of a four-minute 
activity session. 

(1) Story Completion 
Using the story completion tech

nique, a scenario is provided on the 
students' computers and they com
plete the dialogue. For example, 
"Three first year optometry students 
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go into a bar. Their names are Myopia, 
Hyperopia, and Astigmatism. 
Astigmatism doesn't drink so she can
not see the point of going into the bar. 
Myopia " Students then complete 
the story using relevant material to 
help them remember the ametropias. 

Or, "Three blood cells (substitute 
drug molecules or whatever) are 
swimming home carrying the gro
ceries when they encounter a CLOT! 
(or a cut, bacteria, hemorrhage, etc.)." 

Or, "Three eyeballs go for a walk in 
the woods. Their names are Dexter, 
Sinister, and Pineal. Pineal's job is to 
keep every one awake." Students 
could complete the story with some 
kind of "left-handed" activity by 
Sinister, thereby helping them to 
remember OD and OS. 

(2) Cartoons and Picture Captions 
A cartoon or picture could be pre

sented and students would be asked 
to create a caption for it. Cartoons 
could be hand-drawn or a file of car
toons/pictures from journals, news
papers, etc. could be developed. As a 
variation, students could create a car
toon strip illustrating the topics being 
discussed; stick figures would work 
just fine. Cartoons can be created in 
groups or individually. (Figure 4) 

The picture in Figure 5 appeared as 
part of an advertisement for a local 
hospital. In the full ad, the woman is 
wearing a stethoscope and appears to 
be a doctor. Could sharp-eyed stu
dents who are just learning to use an 

ophthalmoscope come up with a 
"backwards" caption for this picture? 

Commercials 
Students could be asked to write 

commercials for products, substances, 
diseases, or techniques. Topics could 
include lens types, methods for cor
recting anisometropia, drugs, or even 
blood cells. Commercials would be 
judged on the basis of their appeal to 
consumers, technical accuracy, etc. As 
a variation, students' ads could be 
submitted to outside companies with 
a prize for the best one. 

Simulations and Games 
Cries abound for placing patient 

care earlier and earlier in the curricu
lum to maintain student interest. 
However, it also clear that first-year 
students do not have the skills 
required for extensive patient care 
without intense supervision. This 
suggests the use of patient care simu
lations delivered by interactive com
puter programs. 

There are many patient simulation 
programs available on the Web. A 
good example shows simulated eye 
movements that occur when various 
muscles and/or nerves are damaged 
(h t tp : / / c im.ucdavis .edu/eyes / 
eyesim.htm). Other simulations can 
be used during optics laboratories to 
demonstrate the effects of lenses 
and prisms, the ametropias, and 
accommodation. 

Figure 5. Example of a 
newspaper ad for which stu
dents could write a caption. 

Figure 4 
Sample cartoons for which students could write captions.13 

At Pacific, two simulation pro
grams have been created. One called 
"The Optometry Game," credits stu
dents with patient fees and then 
deducts expenses for acquiring test 
data. The object of the game is to 
write an acceptable spectacle lens pre
scription while retaining as much of 
the patient's fee as possible.16 

A second simulation, "The Disease 
Game," also asks students to spend 
patient fees to buy information. In 
this simulation, the object is to make a 
correct disease diagnosis and then to 
prescribe appropriate therapy. 

Surfing and Video Games 
At Pacific, all students have 

Ethernet connections in the classroom. 
Being innovative, they have discov
ered that e-mail and video games 
work during lectures to relieve bore
dom. Lecturers have reported that 
they can track the movement of mes
sages or game playing turns around 
the classroom by noting the sequence 
of smiling, laptop-focused students. 

When this phenomenon was first 
detected, there was a cry from some 
faculty members who wanted to ban 
Internet access during lectures and 
punish any students caught playing 
games or surfing the Web during their 
lectures. These faculty members failed 
to recognize that it is their lecture for
mat that is failing to hold the students' 
attention rather than some inherent 
student attention deficit. 

Rather than punish those students 
who use the Internet during lectures, a 
better way to deal with the problem 
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might be to organize an optometrical-
ly-oriented game tournament that can 
be played during four-minute breaks. 
In exchange for this officially sanc
tioned opportunity, students would 
agree to forgo games and e-mail during 
lectures. In addition, it must be kept in 
mind that if lectures are interesting and 
active enough, there should be no time 
or desire to play games or surf anyway. 

Treasure Hunt on the Web 
In practice, doctors will become 

increasingly reliant on the Web for 
information regarding diagnoses and 
state-of-the-art treatments. In a four-
minute exercise, students can be asked 
to go on a WebQuest17 to find as many 
URLs as possible that contain scientific 
information about a particular condi
tion. Or they can be asked to verify (or 
demonstrate the fallacy of) statements 
about a particular condition by using 
commercial sites and/or Medline. In 
this exercise, students would develop 
Web access skills and discover that 
almost everything is on the Web some
where. 

As variations, students can be asked 
to assume that they are new in town 
and are using the Web to find an 
optometrist to care for their child whose 
eye turns out. Or a game of Scavenger 
Hunt on the Web can be arranged in 
which individuals or groups compete 
to find a set of facts relating to the topic 
being presented. 

Play the Patient 
In clinical practice many 

optometrists have patients who have 
made a hobby out of finding out about 
their particular disease. To simulate a 
patient's information search process, 
students can be "diagnosed" with the 
disease about to be discussed and 
asked to determine what they can 
quickly find about it on the Web. Next, 
they could be asked to evaluate the 
quality of information they found. 
What makes information credible, e.g., 
a site sponsor whose name is well 
known, a paper written by a doctor, 
etc.? Is the Web more credible than pro
fessors or textbooks? Why or why not? 
Yes, this activity will use up time dur
ing which professors could be reading 
lists of diseases with signs and symp
toms, but it might be more beneficial to 
students in the long run. 

Summary 
If the techniques presented above 

seem interesting, and if you have recog

nized that your students sometimes 
enter the audit mode despite your best 
efforts, perhaps you might be consider
ing trying some of the techniques in 
class. But you have reservations.18 

Perhaps you are saying to yourself, 
"The way I have been teaching has 
worked well for many years, I have my 
lectures all worked out and timed 
down to the last minute, and besides 
there are no clinical trials to prove that 
any of this stuff works. Why should I 
change?" Or, "I can't ask my students to 
write a commercial or create a joke. 
What about my reputation? These are 
grade school games and I would feel 
foolish using them. And how would I 
explain them to the Academic Dean or 
the promotion/tenure committee? "Or, 
"what would happen if my class was 
fun and students really wanted to 
attend it?" And the ultimate threat, 
"Having fun takes too long, and if I 
don't say every single fact to my stu
dents they might not pass Boards, and 
the reputation of my school will go 
down, and I will be out of a job, and...." 

Perhaps, but you might also opti
mize the learning environment for 
your students and participate in the 
creation of a new generation of 
optometrists who consider learning to 
be enjoyable and who are good at 
thinking and constructing new ways of 
understanding - rather than just mem
orizing. Is the risk worth it? Who 
knows? You have to decide. Just be 
sure that your students understand 
what you are trying to do and that they 
agree with your pedagogical adven
tures - otherwise forget it and let them 
regress back into a comfortable, pas
sive, audit mode. 

Footnotes 
a. The ideas and methods presented in this 

paper are partially derived from the authors' 
nearly 100 years of combined teaching expe
rience. Skeptical readers will ask for clinical 
trial-based proof that the proposed methods 
work before trying them in their classrooms, 
but this level of proof is not readily available. 
Therefore, the proposed methods will need to 
be accepted as reasonable or rejected as 
unneeded or unworkable largely based on 
face validity. Feedback would be welcomed 
from educators who try the proposed meth
ods in their classrooms. 

b. Drawn by Jennifer Tarn, Pacific University 
College of Optometry, Class of 2004. 

c. Personal Communication, Karl Smith, Forest 
Grove OR. 2000. 

d. Faculty members interested in obtaining 
more information on how to utilize comput
ers in the classroom and other educational 
environments should consider subscribing to 
Syllabus magazine by visiting their Web site 
at www.syllabus.com. The subscription is 
free and there are multiple articles in each 

issue focusing on computer use. 
e. Imovie2 is available from www.Apple.com. 
f. A free demonstration version of Crossword 

Express is available as shareware in Mac and 
PC versions from ht tp: / /www.adam. 
com.au/johnstev. A full version is also avail
able for a nominal fee. Another cross-plat
form puzzle maker is available for download 
at http: / /puzzlemaker.com. 
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Abstract 
In the past 30 years, the historical

ly white male optometric profession 
has become more diversified in terms 
of gender and ethnicity while main
taining its white male power struc
ture. There has been limited study of 
the experiences of visible and invisi
ble minorities or of their impact on 
the profession. An examination of 
minority experiences in the member
ship of optometry and other histori
cally white, male-dominated profes
sions reveals intolerance in the form 
of harassment and discrimination 
and inequalities in the patterns of 
practice, power and economics. 

Key words: diversity, profession
al socialization, sexism, racism, 
homophobia 

hen the first law defining 
the practice of optometry 
was proclaimed in 1901, 
optometrists were white 
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men.16 By the end of the century, 
demographic homogeneity within the 
profession had given way to a substan
tially more heterogeneous state. The 
changes occurring within the optomet
ric profession are echoed to varying 
degrees in other healthcare professions 
such as medicine, dentistry, pharmacy 
and veterinary medicine.712 

Cohen13 reasoned that intra-profes-
sional diversity can achieve: 1) just 
and equitable access to a rewarding 
career, 2) improved access to health
care, 3) culturally competent care, 4) a 
comprehensive health research agen
da, and 5) better management of an 
ever more complex healthcare system. 
In an ideal profession, the unifying 
qualities of its members are certain 
agreed-upon, shared abilities and 
ideals while diversity of age, sex, sex
ual orientation, ethnicity, attractive
ness and socio-economic background 
are accepted individual characteris
tics. Like all professions, optometry 
has the opportunity to examine its 
gatekeeping procedures, academic 
structures and professional organiza
tions for indications of if, and how, 
cultural diversity is accepted. In addi
tion, optometry can reflect on what 
programs, if any, address the tensions 
created by a profession whose mem
bers are less like-minded than in the 
past. This paper is the first of two 

papers that examine the literature on 
diversity within health care profes
sions, including optometry. Part 1 
focuses on the trends in and chal
lenges to diversity while Part 2 
describes the programs geared either 
toward increasing diversity or facili
tating acceptance of diversity. 

Trends in Diversity 
Gender 

In the past 30 years, the representa
tion of women in North American 
optometry schools has grown signifi
cantly (see Table 1). In three decades, 
the proportion of the student body 
who are women has risen from 3%14 to 
54%.15 By 1990, women began to out
number men applying to North 
American optometry schools.16 The 
shift in enrolment has been filtering 
into private practice such that by 1994 
over one-third of practicing 
optometrists in Canada were 
women.17 

The increasing representation of 
women in a historically male-domi
nated profession is not a phenomenon 
restricted to optometry,711 although 
the extent of the feminzation varies 
substantially. In the late 1990s, 64% of 
North American pharmacy students 
were women compared with 38% for 
dentistry students (See Table 2). Since 
1970, the number of male physicians 
has increased 79%, while the number 
of female physicians has grown 
425%.18 

The dramatic increase in the num
ber of women in optometry and other 
historically male-dominated profes
sions can be credited to the burgeon
ing civil rights and women's move
ments in the 1960s and subsequent 
federal and regional regulations and 
policies that began to appear (e.g., In 
Canada: 1982 Charter of Rights; In the 
U.S.: 1964 Title VII of the Civil Rights 
Act, 1972 Equal Employment 
Opportunity Act, Title IX of the 1972 
Educational Amendment). 

Ethnicity 
Between 1980 and 1995, the majori

ty white population in the U.S. grew 
by 12% while minority population 
growth rates were notably higher: 
African Americans (24%), Native 
American (57%), Hispanic (83%), and 
Asian (160%).13 As of 1996, people of 
color made up 11% of the population 
in Canada,19 and by 2016, the propor
tion is expected to reach almost 20%20. 

114 Optometric Education 



Table 1 
Student Enrolment in ASCO Optometry Programs Since 1970 

Demographic 197014 1980130 1990131 200015 

Women 3% 25% 48% 54% 
Individuals of Color 6% T0% 26% 38%~~ 

Table 2 
Student Enrolment in Four Historically White, Male Professions 

Demographic 
Women 
Caucasian 
Asian/Pacific Islander 
Hispanic/Latino 
African American 

Optometry132 

54% 
63% 
24% 

5% 
2% 

American Indian/1 st Nation 1 % 
Other 5% 

Medicine133 

43% 
63% 
20% 

7% 
8% 
1% 
3% 

Dentistry134 

38% 
65% 
24% 

5% 
5% 
1% 
NA 

Pharmacy1 

64% 
65% 
21% 

4% 
4% 
1% 
5% 

Since 1970, individuals of color have 
represented an increasing share of stu
dent enrolment in North American 
optometry programs (see Table 1). 
Caucasian students represented 
approximately 94% of optometry 
school enrolment in 1970. Three 
decades later, the proportion has 
dropped to 63%. Asian and Pacific 
Islander students currently make up 
the second largest ethnic group at 24% 
while each of the other ethnic groups 
account for 5% or less of the student 
body. The ethnic composition of the 
student body in optometry is similar to 
that in medicine, dentistry and phar
macy although the proportion of 
African American students in optome
try schools is the lowest of the four pro
fessions (See Table 2). 

Organizations normally track eth
nicity by differentiating Under 
Represented Minorities from Minorities. 
Minorities encompass all ethnic groups 
other than the group with the domi
nant representation (e.g., Caucasians in 
North America). A "Representation 
Factor" (RF) for an ethnic group repre
sents the proportion of the ethnic 
group in a given organization (e.g., the 
optometric profession) divided by the 
proportion of that group in the general 
population. RFs below 1.00 indicate 
under-representation of the ethnic 
group in the organization. For exam
ple, in 1993, 1.0% of North American 
optometry graduates were Hispanic 
women while this group represented 
9% of the population, thus producing a 
RF of 0.11.21 In 1991, ethnic minorities 
made up 22% of the U.S. population 

yet only 8% of practicing physicians, 
yielding an RF of 0.4.22 An examination 
of RFs reveals that although ethnic 
diversity is occurring in numerous pro
fessions, it is not following that occur
ring in the population-at-large.713'21'2328 

It is important to acknowledge that 
shifts in the constituency of the work
force result from changes both in who is 
entering the workforce as well as in 
who is leaving through retirement.22 

The U.S. Bureau of Labor Statistics pro
jects that between 1990 and 2005, signif
icant increases in those entering the 
labor market will include women 
(26%), Blacks (32%), Asians (74%), and 
Hispanics (75%) while 80% of those 
leaving the workforce will be non-
Hispanic males.29 In Canada, women 
currently constitute 45% of the total 
workforce.19 

Governments and educational insti
tutions are more inclined to direct 
recruitment, employment equity, affir
mative action, and retention strategies 
to under-represented than to over-rep
resented minority groups. Those wish
ing to redress under-representation in 
certain professions look toward the 
legal and social policies that create 
unequal social, economic and educa
tional opportunities for various ethnic 
groups. These inequities provide the 
underpinnings of self-selection7, which 
determines who applies and social 
selection30, which determines who is 
admitted. 

Sexual Orientation 
It is easier for professions to moni

tor their behavior and attitudes 
around visible minorities whether it 
be in terms of gender or ethnicity. The 
invisible minorities are difficult or 
impossible to track. For example, 
gays, lesbians and bisexuals have 
entered the profession but their pres
ence remains largely invisible, as 
there are no estimates of their num
bers and many remain closeted in their 
academic and professional lives. At 
least 10% of the population are gay, 
lesbian or bisexual.3133 Without esti
mates for the professions, it is difficult 
to obtain indications of self-selection 
or social selection that disadvantage 
gays, lesbians and bisexuals. 

Challenges to Diversity 
The numerical gains of women and 

ethnic minorities in prestigious and 
autonomous occupations such as 
health professions can be viewed as 
evidence of the stronger position these 
groups hold in the labor force. Yet, 
examinations of equity must go 
beyond a demographic count to 
uncover differences in income, practice 
patterns and social status. These social 
patterns within healthcare professions 
have been examined for women more 
than for ethnic minorities. 

The latent culture of a group (e.g., 
the optometric profession) is deter
mined by the patterns of meanings, 
beliefs and behaviors that individual 
members bring to the group.34 The 
mainstream latent culture of optome
try has been and continues to be 
white, male and heterosexual despite 
the diversification of the student body 
in the past three decades.1,5'35 The 
latent culture filters into the informal 
environment within the educational 
and professional organizations.36 

Those who share the latent culture 
feel a sense of belonging while the 
remaining members are more likely to 
feel alienated and marginalized.34 The 
mainstream, white culture of most 
healthcare professions continues after 
graduation and poses problems, not 
only for some of its members, but also 
for culturally, committed patients 
with different values and beliefs.37 

Guruge and Donner38 argue that it is 
important for healthcare profession
als to develop an understanding that 
"culture and ethnicity shape people's 
views of health and illness, their 
health-seeking behavior, their use of 
health care services, the type of treat
ment they seek and their expectations 
of that treatment" (p. 37). 
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Harassment and Discrimination 
Individuals who differ from the 

mainstream latent culture are at risk to 
experience some form of harassment or 
discrimination. Harassment involves 
verbal or physical conduct that creates 
an intimidating, hostile environment in 
which submission to the conduct is a 
condition of employment or training.39 

An example of harassment would be a 
professor who demands sexual favors 
of a student as a condition of passing a 
course. Discrimination adversely 
affects an individual through behav
iors, actions, interactions and policies 
that treat individuals disparately or 
create a hostile environment.39 

Discrimination may be blatant (i.e., 
overt), subtle or covert,36-40 with the lat
ter two forms sometimes occurring 
without the realization of the damaged 
individual or others39. Unlike in the 
case of blatant and subtle discrimina
tion, the perpetrator of covert discrimi
nation is not an individual but rather a 
group or organization.40 The current 
level of awareness in society has meant 
that a female student is likely to recog
nize an experience as discrimination 
when her male peers are referred to by 
name and she and her female peers are 
called "sweetie" or "honey" by their 
instructor (overt discrimination). 
However, she may not recognize the 
scheduling of meetings at the end of 
the day as covert discrimination on the 
part of the institution unless she notices 
the attendance patterns of her peers 
with children.36 As women usually pro
vide a greater proportion of childcare 
than men, women with children will 
more likely miss meetings at the end of 
the day than their male counterparts.36 

It is important to recognize that the 
impact of harassment and/or discrim
ination goes beyond the individual 
level. That is, not only does discrimi
nation prevent a member from reach
ing her/his potential, it limits the abil
ity of the wider community to reach 
its potential.41 A profession can 
advance through clinical, economic, 
social and /or political developments 
and innovations.41 The opportunities 
for a profession to advance are cur
tailed when significant proportions of 
its membership are not able to con
tribute at their maximum level.41 As 
Ettinger41 pointed out, if women in 
optometry face discrimination, then 
over 25% of optometrists today are not 
reaching their potential, thereby limit
ing their contribution to the profes
sion. Wallick and Townsend42 found 
that the sexual identify of LBG 

(Lesbian Gay and Bisexual) medical 
students comes into conflict with the 
professional socialization process in 
medicine, which emphasizes confor
mity. As a result, many LGB students 
conceal not only their identity but also 
their significant relationships, activi
ties and accomplishments. In order for 
a profession to understand if and how 
it marginalizes some of its members, 
the day-to-day experiences of its 
members and the social structure of 
the profession must be examined. 

There are indications that women 
and men in optometry experience the 
profession differently.13-5-43 A case 
study of one optometry school's 
admission interview revealed differ
ential interviewer behavior toward 
women and men applying to the pro
gram.1 Accounts of harassment and 
discrimination among women in 
optometry school have not been pub
lished but women in optometric prac
tice have characterized gender-based 
overt and covert discrimination as 
commonplace3 and more apparent 
after graduation than during optome
try school.5 Intolerance has been 
encountered both on an individual 
level (e.g., from older male 
optometrists and/or employers) and 
an institutional level (e.g., conducting 
banking relative to the practice). The 
tendency of increased gender dis
crimination after graduation has also 
been reported in dentistry.44 

As high as 54% of women in dental 
and medical schools have reported 
experiencing harassment and/or dis
crimination during their professional 
training.36-45"47 In a 1996 study of medical 
students,45 in which harassment and 
discrimination were commonplace, the 
harassment was most often non-sexual 
(41%) while the discrimination was 
most often gender-based (29%) fol
lowed by racially-based (12%). Women 
and ethnic minorities were significant
ly more likely than men or Caucasians 
to report experiences of harassment 
and discrimination. The prevalence 
rates of harassment and discrimination 
within a profession may initially seem 
high in view of the documented diver
sification of its membership; however 
the rates speak to the power of the 
latent culture. 

In general, the prevalence of 
reported gender-based discrimination 
and harassment has increased over 
time and it is the subtler and covert 
forms of discrimination that are 
reported more often now. Grant36 pos
tulated that although the greater 

attention paid by professions to gen
der imbalances has led to a decrease 
in the prevalence of overt discrimina
tion, the heightened collective con
sciousness of the healthcare commu
nity has meant that previously 
unrecognized subtler forms of dis
crimination are now apparent. In fact, 
Grant36 reported two or three times as 
much subtle and covert discrimina
tion as overt discrimination. In gener
al, professional school admission 
committees began to examine their 
policies in the late 1960s to eliminate 
overt discriminatory practices48 yet 
some schools were slow or reluctant 
to respond. In the 1980s, one British 
medical school used computer soft
ware to downgrade applicants who 
were women or people of color.49 

Gender discrimination is more 
prevalent in clinical rotations than in 
the classroom.30-36'50 Grant36 postulated 
that the stress of clinical rotations 
leads to a relaxing of egalitarian 
appearances and a surfacing of under
lying hostilities. Discrimination, par
ticularly of an overt nature, is more 
likely in male-dominated clinical rota
tions (e.g., surgery and urology).36 In 
medical training, the source of gender 
discrimination toward women is most 
likely to be faculty and hospital physi
cians, less likely to be nurses and other 
non-physician staff, and least likely to 
be classmates and patients.36 Grant did 
not find the age of the perpetrator was 
a strong indicator of discrimination. If 
any trend has been evident in medi
cine and dentistry, then younger male 
practitioners (e.g., residents) have 
been more likely than established 
male practitioners to discriminate 
against their female counterparts.36'44,51 

Medical peer groups have been 
described as tight and influential to 
students52; therefore men can be a 
source of support or strain to women 
(and visa versa).36 An awareness of 
gender discrimination toward women 
in medical school has been greater 
among female than male students. 
Male students tend to be more aware 
of the overt discrimination than the 
subtler forms and more likely than 
women to attribute some responsibili
ty for the discrimination to women 
(e.g., the female student must have 
flirted with the male resident for him 
to comment about her body). In one 
study of medical students, a small 
proportion of male students (8%) per
ceived greater discrimination towards 
men than women. The term reverse dis
crimination is part of an emotionally 
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laden language used to describe per
ceived or actual disadvantaging of the 
dominant group by those concerned 
about the legitimacy of employment 
equity or affirmative action pro
grams.53 Other examples of this type of 
discourse include apartheid in reverse, 
creeping totalitarianism, and anti-democ
ratic political correctness. 

Lewin and Rice54 outline numerous 
tangible and intangible systemic 
sources of discrimination experienced 
by ethnic minorities seeking to 
become healthcare professionals. 
Minority students face barriers to 
accessing quality education, teachers 
who expect too little of them (because 
of cultural stereotypes), anti-intellec
tual peer pressure, and a wide cultur
al gap between school and home. 
Many healthcare educational institu
tions have failed to recognize that 
under-represented minorities have 
likely faced a lack of mentors, encour
agement in their academic pursuits or 
family financial assistance before 
entering the program.54 Once admit
ted, the under-represented minority 
student is unlikely to encounter men
tors and role models on faculty or a 
curriculum that honors the impor
tance of culture, ethnic status and 
socio-economic disadvantage on the 
healthcare delivery system.21 5558 

Finally, the minority student's percep
tion of an unfriendly environment 
makes the student hesitant to seek 
help from the institution.54 

George25 has expressed concern 
about admission practices regarding 
Asian applicants among medical 
schools. The RF for Asian Americans in 
U.S. medical schools is approximately 
6.O.25 George25 postulated that some 
medical school admission committee 
members equate over-represented with 
"too many" and thus are more inclined 
to choose "well-connected applicants" 
(p. 227) or under-represented appli
cants over qualified Asian Americans. 
The admission-based RF, which reflects 
the number of students admitted 
divided by the number of applicants, 
declined from 0.96 to 0.88 for Asian 
Americans in medical school between 
1989 and 1996.25 The drop in the admis
sion-based RF for Asian Americans in 
medical schools suggests either a drop 
in applicant quality among Asian 
Americans or biased social selection 
(i.e., admission committee members 
are hesitating to admit Asian 
Americans). Under-represented admis
sion-based RFs highlight the need to 
look at admission policies for unin

tended biased social selection. These 
types of studies are lacking currently. 

The homophobia and heterosexism 
experienced by sexual minorities per
vades their lives and their experiences 
with the health care system.59'61 This 
negativity is deeply rooted in the reli
gious, legal, political, medical and psy
chological institutions of society.59-62 In 
the past two centuries, homosexuality 
has been viewed as a moral weakness, 
a crime and/or a disease.6365 Half the 
states in the U.S. still outlaw same-sex 
relationships or aspects of them.59 The 
view of homosexuality as an illness 
began in the 19th century when psy
chiatrists began labelling it as a dis
ease requiring treatment. 
Homosexuality remained listed as a 
mental illness in the American 
Psychiatric Association's Diagnostic 
and Statistical Manual (DSM) until 
1973, and it is still listed as an illness 
in the international code book of dis
orders (ICD-9).59 

Lesbian, gay and bisexual (LGB) 
patients are likely to experience intol
erant and substandard healthcare 
because of their sexual orientation 
(e.g., ostracism, mistreatment of part
ners, breached confidence, derogatory 
remarks).6670 In one study, 67% of 711 
lesbian, gay and bisexual physicians 
and medical students knew of 
patients who had received substan
dard care because of their sexual ori
entation and 88% had heard their col
leagues malign their lesbian and gay 
patients.70 Exposure to the views of 
homosexuality as a sin, a crime and a 
disease has shaped the attitudes of 
many currently practicing healthcare 
providers.59 6771 Discomfort in working 
with sexual minority patients can be 
attributed to a lack of knowledge 
about and exposure to sexual minori
ties and/or a disapproval of them.69 

Negative attitudes have been found 
to occur most likely in male students 
whose religious beliefs are conserva
tive and whose parents hold negative 
attitudes toward sexual minorities.68 

Homophobic and heterosexist atti
tudes among healthcare providers are 
evident not only in the treatment of 
patients but in their behavior toward 
their colleagues. Sexual minority 
healthcare providers have experienced 
intolerance as applicants,61 -70-71 as stu
dents,61- ^ " and as practitioners.61- 7ft 72 

LGB physicians are likely to encounter 
intolerance if they pursue certain resi
dencies and unlikely to receive refer
rals from some colleagues.61,72 The level 
of intolerance is greatest in the special

ities of obstetrics and gynecology, 
pediatrics, and psychiatry.61-72 

The likelihood of self-disclosure in a 
professional program depends on the 
existence of and accessibility to com
munity or school support groups.74 

The integration of issues pertaining to 
sexual orientation throughout the cur
riculum of professional programs is 
unlikely. Typically, less than 4 hours of 
a four-year medical school curriculum 
address issues pertaining to sexual ori
entation.75 The topics addressed are 
often restricted to gay men and AIDS76 

with only an hour devoted to lesbians 
and bisexual women.75 

Practice Pattern Equality 
Optometry, like all professions, is a 

dynamic entity, which is constantly 
changing in its nature and breadth. 
Ascertaining the causes of these 
changes is difficult at best. When faced 
with change, it is understandable that 
at least some of that change will be 
attributed to shifts in the constituency 
of the group. Women are changing the 
profession but the nature of the 
change is unclear due to their brief 
time in the profession and the small 
energy devoted towards studying the 
changes to date. There are few if any 
differences in academic or clinical per
formance between women and men 
enrolled in optometry programs.7780 

Yet there appear to be gender differ
ences in practice patterns and status 
that must be carefully examined. The 
increased representation of women in 
optometry has coincided with an 
increase in commercialized optome
try.2 Women have been assumed to be 
responsible for this shift within the 
profession without substantive evi
dence to support the assumption.2 81 

Because women-dominated profes
sions such as nursing and teaching 
have been associated with lower sta
tus and income, there is concern that 
the feminization of male-dominated 
professions such as optometry will 
lead to a devaluation of these profes
sions.2 Troeger5 found that the majori
ty of women in optometry were self-
employed although 80% of them 
began their optometric career in a 
salaried position. Proportionally more 
women than men hold salaried posi
tions in optometry although it should 
be noted that working for Health 
Maintenance Organizations (HMOs), 
ophthalmologists or commercial orga
nizations are the least common career 
options among women." The assump-
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tion that women are responsible for 
the trend toward corporate optometry 
not only ignores aspects of practice 
patterns but it ignores the male-domi
nated power structure of corporations. 
The hiring practices of these corpora
tions deserve study before the com
mercialization movement among 
healthcare professions can be under
stood. 

Studies of practice patterns among 
physicians may be useful to under
standing some optometrist career 
choices. In medicine, the choice of 
self-employment versus salaried 
employment has been found to 
depend on gender, socio-economic 
background, practice location relative 
to urban centers and proximity to 
where the physician trained. In the 
United States, the self-employed 
physician is most likely to be a man 
from an upper class background who 
practices in a rural setting or near 
where he trained.18 Ethnicity, marital 
status, and educational debt have not 
been found to be predictors of self-
employment versus salaried-employ
ment among physicians.18 

Gender differences in practice pat
terns have been attributed to three 
main determinants: 1) the division of 
labor between family and work, 2) the 
attributes associated with successful 
practice, and 3) the barriers to self-
employment. Women more than men 
face the dual role and resulting stress 
of being a family caregiver and a pro
fessional.8286 Male physicians associ
ate success with income, self-employ
ment and specific career goals while 
female physicians believe that they 
can be successful physicians without 
owning a practice or devoting energy 
to all aspects of the medical profes
sion.87"91 The predominance of old boy 
networks within professional com
munities has created greater work
place barriers to establishing success
ful self-employment among female 
optometrists and physicians.5-92'93 

Ethnic minority physicians are sig
nificantly more likely to provide care 
in economically-depressed urban 
areas with high proportions of minor
ity patients.9499 Salaried employment 
is more common in these areas, in 
part, because the factors that deter
mine successful self-employment 
(obtaining supportive capital, devel
oping a stable client base, community 
support and sufficient management 
training) can be more difficult to 
obtain for minority workers.100,101 In 
contrast, minority practitioners some

times enjoy greater support within an 
ethnically-similar community.18 

Large-scale healthcare organizations 
(e.g., HMOs) and medical schools are 
concentrated in urban centers and 
thereby account for a larger propor
tion of salaried physicians in urban 
centers than rural areas.18 

Numerous studies9499 provide evi
dence that minority physicians are far 
more likely to pursue primary care 
medicine (e.g., family medicine, pedi
atrics, internal medicine) while oth
ers102- 103 dispute this difference. In 
order to grasp the determinants of 
practice patterns, a complex analysis 
must at the very least include the stu
dent's ethnicity, gender, debt load, 
professional values, expected income, 
and expected geographical practice 
location.18-104 Optometry has no recog
nized specialities by which to make a 
similar comparison to medicine; how
ever it would be interesting to make a 
detailed study of practice patterns in 
optometry. 

Power Equality 
While the feminization of optome

try is evident in applications to and 
enrolment in its schools, the power 
structure of the profession is still 
largely male. Table 3 shows that in 
North American optometry, men hold 
the vast proportion of fellowships as 
well as leadership roles in schools, 
associations, and licensure bodies. 
Three explanations have been posed 
to account for the lack of women in 
leadership roles. First, the large repre
sentation of women in optometry is 
so recent that women have not had a 
chance to move into leadership 
roles.105 Second, women are much 
more likely than men to face the dual 
roles of being a professional and the 
primary caregiver in the family, thus 
leaving little time and energy for the 
additional load of taking on a leader
ship role within the profession.5- 10f"u0 

This type of role conflict among 
women has been reported in studies 
of physicians, dentists and veterinari

ans.12 Finally, women have indicated a 
lower interest in the leadership roles 
within their profession than men have 
although the reasons for the disinter
est have not been identified.5 

If moving toward more of a gender 
balance in power within the profes
sion is desirable, then the resolution 
lies in time according to the first theo
ry and in equal sharing of family 
responsibilities according to the sec
ond theory. Without further study 
into the disinterest in leadership roles 
within the optometric profession 
shown by many women, it is unclear 
as to whether women are disinterest
ed in being leaders per se or in being 
the kinds of leaders sought by the 
optometric profession at present. The 
gender differences that have been 
found in career goals and priorities 
among physicians8791 may have rele
vance to optometry; perhaps the 
majority of women in optometry 
believe that the value of their contri
bution to the profession does not 
depend on placing energy into all 
aspects of the profession. 

Gender socialization and stereo
typing guides our notions of appro
priate behavior, attitudes and appear
ance among women and men and 
these processes may account for some 
of the apparent disinterest in leader
ship displayed by women. Fleras19 

notes that "Women continue to be 
perceived as passive, emotional, weak 
and obsessed with appearances, in 
contrast to men who are thought to be 
assertive, ambitious, competitive, and 
goal-oriented" (p. 108). The traits typ
ically sought in leadership are those 
more associated with appropriate 
behavior in men. The likelihood of a 
woman of color attaining a position of 
leadership decreases further as 
"whiteness is associated with leader
ship, responsibility, education and 
skill" (p. 14).111 The barriers to shifting 
the gender power balance include the 
continued socialization of women to 
be non-disruptive112 and the contin
ued lack of awareness on the part of 

Table 3 
Number of Men and Women Optometry Leaders in 

Canada & U.S.A. 
Demographic 

Men 

Women 

School/College 
Head36 

100% 

0% 

Association 
Head37 

84% 

16% 

Licensing 
Head3 7 3 9 

88% 

12% 

FAAO 
Held40 

82% 

18% 
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women of gender inequalities and 
their own lack of power113. 

Economic Equality 
In 1989, annual earnings among 

women were 52% that of men in med
icine.12 The gender gap in dentistry 
and veterinary medicine was 57% and 
58%, respectively.12 Understanding, 
why economic equality has not kept 
pace with numerical equality in 
health professions requires a consid
eration of the differences in human 
capital, and labor market forces as 
well as the number of hours worked. 

Although most optometrists, physi
cians and dentists practice full-time, 
men tend to work more hours per 
week and more weeks per year than 
women.81-114~116 The dual role that most 
women face as a professional and the 
primary family caregiver impacts the 
number of hours women spend prac
ticing their profession.5,12 117 That is, 
although society is increasingly toler
ant of women in professions, women 
are expected to continue providing the 
bulk of childcare and housework 
responsibilities.19118"121 A more fair calcu
lation of work hours would include 
both unpaid domestic work and paid 
work, and in such a study, women's 
work hours exceed that of their male 
counterparts.118 When considering a 
woman's total work hours, it is easier 
to understand why seeking additional 
responsibilities in the work place such 
as a leadership position may not be 
desirable or possible. 

According to human capital theo
ry,122 gender differences in income are 
explained, at least in part, by differ
ences in education, training and experi
ence. The relatively recent increase in 
the number of women in historically 
male professions means that women 
are under represented among older, 
experienced health professionals who 
are more likely to achieve higher 
incomes.123 

Queuing theory124 partially accounts 
for sex differences in income by exam
ining how men and women are sorted 
into different jobs. According to queu
ing theory, two types of queues deter
mine labor markets. Labor queues are 
based on employers' rankings of work
ers while job queues are based on 
workers' rankings of jobs. Jobs and 
workers are ranked according to their 
desirability such that the most desir
able workers are able to monopolize 
the most desirable jobs. Evidence of 
queuing theory shows up in profes

sional practice patterns with more 
women being in salaried positions and 
more men being in more prestigious 
and lucrative private practice.2-3-ut 125129 

Gender segregation has translated into 
men predominating in specialities that 
are considered more demanding or 
prestigious as a result of assumptions 
about men and women, their interests, 
their abilities and the value of the 
work.12-36-12° For example, men are 
socialized to be aggressive while 
women are socialized to be compas
sionate, understanding and oriented 
towards child rearing and community 
service.12-36 As a result, men are encour
aged to pursue medical specialities like 
surgery where aggression is highly val
ued and women are encouraged to 
pursue pediatrics or family practice 
where feminine traits are deemed 
important.12-36-40 

Bird12 found that women have not 
attained economic parity with men in 
medicine, dentistry or veterinary 
medicine and that the greatest gap 
exists in the most lucrative and presti
gious profession, medicine. Her study 
revealed that 39% ($21,000 US) of the 
gender gap in annual income among 
physicians could not be explained by 
differences in hours worked, human 
capital and labor market forces.12 

Gender discrimination likely accounts 
for the majority of this gap, a postu
late supported by the work of 
Lindsey119 who attributes 25 to 50% of 
the income gender gap to the discrim
ination of women. 

Conclusions 
Since its inception a century ago, 

optometry has become a much more 
diversified profession in terms of gen
der and ethnicity while holding onto 
its white male power structure. These 
trends are reflected in other historical
ly white, male-dominated professions 
such as medicine, dentistry, pharmacy 
and veterinary medicine. The experi
ences of invisible minorities such as 
gays, lesbians and bisexuals and their 
impact on the optometric profession 
are unknown and relatively little is 
understood about the impact that gen
der and ethnic diversification is hav
ing on the lives of optometry students 
and optometrists. Indications from 
other professions such as medicine are 
that non-dominant members of the 
profession routinely experience dis
crimination and intolerance before 
and after graduation. Over the last 30 
years, the raising of individual con

sciousness has helped to dramatically 
reduce the prevalence of blatant dis
crimination and increase individual 
awareness of the subtler yet equally 
damaging forms of individual and 
systemic discrimination that continue 
to occur. Inequities in the patterns of 
practice, power and economics within 
healthcare professions provide further 
evidence of intolerance toward non-
dominant groups. Part 2 in this series 
provides an examination of initiatives 
promoting diversity within healthcare 
professions that may help optometry 
find its way in facilitating tolerance. 
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Abstract 
In the past 30 years, the historical

ly white male optometric profession 
has become more diversified in terms 
of gender and ethnicity while main
taining its white male power struc
ture. There has been limited study of 
the experiences of visible and invisible 
minorities or of their impact on the 
profession. An examination of minor
ity trends in the membership of optom
etry and other historically white, 
male-dominated professions reveals a 
need for more socially conscious 
admission practices and a call for mul
ticultural educational models that do 
not treat difference as defective. 

Key words: diversity, admission 
practices, educational models, profes
sional socialization 

The face of optometry has dra
matically changed in the past 
century. Virtually all optome
try students were white men 
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in the early 20th century, yet now this 
group represents less than one-third 
of the typical optometry class.17 The 
changes occurring within the opto
metric profession are echoed to vary
ing degrees in other healthcare pro
fessions such as medicine, dentistry, 
pharmacy and veterinary medicine.813 

Among schools of optometry, med
icine, dentistry and pharmacy, the 
enrolment of women in optometry 
(54%) is second only to pharmacy and 
the enrolment of ethnic minorities 
(37%) is consistent with the other pro
fessional schools. Just 30 years ago, 
women and ethnic minorities com
prised 3% and 6%, of the optometric 
student body.14 Despite these numeri
cal gains, intolerance towards 
women, ethnic minorities and sexual 
minorities continues to occur in the 
schools and in practice as evidenced 
by reports of harassment, discrimina
tion and non-skill based inequities in 
the patterns of practice, power and 
economics.1 

Like all professions, optometry can 
reflect on what programs, if any, 
address the tensions created by a pro
fession whose members are more 
diverse in background and less like-
minded than in the past. This paper is 
the second of two papers that exam
ine the literature on diversity within 
health care professions, including 

optometry. Part 1 focuses on the 
trends in and challenges to diversity 
while Part 2 describes the programs 
geared either toward increasing 
diversity or facilitating acceptance of 
diversity within the profession. 

Initiatives Promoting Diversity 
Affirmative Action 

In the United States, Affirmative 
Action programs have been imple
mented in employment and educa
tional settings with the intent to 
redress past and present discrimina
tion while preventing future discrimi
nation (The closest Canadian equiva
lent is Employment Equity legislation, 
which is restricted to creating fairness 
in the employment arena). The great
est focus of affirmative action pro
grams has been on underrepresented 
ethnic minority groups. The admis
sion of minority students to profes
sional schools has waxed and waned 
in the past three decades as a function 
of legislative, litigious and political 
processes. These trends have been 
best documented in medical educa
tion but the underlying challenges are 
not unique to medicine. Efforts with
in medicine to increase diversity were 
initially triggered by legislative 
changes in response to the civil rights 
and women's movements in the 
1960s. Each initiative within the pro
fession has enjoyed some success in 
increasing diversity before encounter
ing a backlash that has taken the 
forms of financial cutbacks, litigation, 
administrative and legislative actions 
and/or ballot initiatives (See Table 1). 

Debates over the morality of affir
mative action depend, in part, on 
defining its boundaries. Even strong 
critics of many affirmative action pro
grams (e.g., Cohen15) agree that affir
mative action is justifiable when it is 
designed to eliminate discriminatory 
practices followed by some employ
ers and schools. Proponents of affir
mative action believe that affirmative 
action is a reasonable way to address 
the significant diversity gap between 
professions and the society they pro
fess to serve.16-17 The justification for 
affirmative action hinges to a certain 
extent on the debate of whether 
admission to a health care program 
should consider the individual's 
merit, society's needs or both.16 

If admission should be strictly 
merit-based then consideration of eth
nicity or sex seems neither equitable 
nor fair. If admission should be solely 
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Table 1 
Trends & Determinants of Ethnic Enrollment in Medical Schools 

Significant Trends in Ethnic Enrollment Rates 
Rises 

Late 1960s to 
Mid 1970s 

Early 1990s to 
Mid 1990s 

Declines 

Mid 1970s to Early 
1990s 

Mid 1990s until 
the Present 

Significant Determinants 

Legislative changes (regarding ethnic diversity): 
1964: Title VII of the Civil Rights Act 
1972: Title IX of the 1972 Educational Amendment. 

Organizational initiatives:61-62 

1968: American Association of Medical Colleges (AAMC) 
calls on medical schools to admit students that oetter reflect 
the diversity within the general population. 

Litigation:6162 

Numerous reverse discrimination lawsuits. 

Funding cuts:61-62 

Reduced federal and private foundation support for educa
tional programs (placing recruitment and retention programs 
at risk). 

Organizational initiatives:24-63 

1991: AAMC initiates "Project 3000 by 2000 (to admit 
3,000 ethnic students by the year 2000 to reflect the diversi
ty of the population). 

Administrative & legislative actions:17-61 

e.g., University of California 1995 elimination of 
gender/race-based admission preferences. 

Litigation:17-61 

e.g., U.S. Supreme Court 1996 decision regarding 
Hopwood versus Texas. 

Ballot initiatives:17-61 

e.q., State of California 1996 inclusion of the California 
Civil Rights Initiative in the general election ballot. 

based on social needs and purposes 
then it must consider the inequitable 
distribution of opportunities, goods 
and resources and it must also address 
the under representation of certain 
groups in healthcare professions. 
Likely, admission committees live in a 
mixed world of these realities. 
Geiger16 has questioned the validity of 
merit criteria used in selection. For 
example, he points out that MCAT 
scores fail to predict performance 
beyond the first two years of medical 
school. The predictive value of OAT 
scores has been similarly limited in 
optometry school.1821 Geiger views the 
selection process used by most med
ical schools as a stacked deck working 
against minority applicants because 
educationally disadvantaged minority 
applicants tend to score lower on 
these heavily weighted selection crite
ria. The use of neutral selection tools 
that attempt to treat all applicants 

equal does not make a fair and equi
table admission process if a notable 
proportion of applicants have been 
educationally and economically dis
advantaged their whole lives.16 

Supporters of affirmative action 
maintain that admission committees 
have been careful to uphold the stan
dard of entry while diversifying 
enrolment. That is, the admission 
committee places importance on 
applicant quality (e.g., GPAs, OATs) 
while considering applicant charac
teristics (e.g., ethnicity and gender). 
By including ethnicity in the selection 
process, supporters believe they are 
achieving compensatory justice. That 
is, using ethnicity to admit present 
day minority candidates assuages the 
damage created by past discriminato
ry practices of using ethnicity to reject 
minority candidates. 

Criticism of affirmative action pro
grams arises when the preferential 

selection of candidates is based on 
characteristics such as race, ethnicity 
or sex rather than on skills like knowl
edge or manual dexterity. Cohen15 

argues against the morality of such 
practices in part because compensato
ry justice is not served as promised. 
Compensatory justice occurs when the 
damaged party is compensated for 
her/his injury. Cohen believes that 
admitting a Hispanic woman based on 
her ethnicity does not compensate past 
Hispanic applicants injured by dis
criminatory practices. The preferential 
selection means that the woman is 
compensated for being Hispanic, 
which is not an injury and therefore 
requires no compensation. This is not 
to say that the Hispanic woman is free 
of racially based intolerance and dis
advantage in society. Cohen suggests 
that the injured parties in preferential 
selection end up being the majority 
applicants and that this type of 
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"reverse discrimination" violates 
Section 601 of the Civil Rights Act of 
1964 and the fourteenth Amendment 
of the U.S. Constitution.15 Attempting 
to address one form of discrimination 
with another form is immoral accord
ing to Cohen. 

Henry et al22 warn that the immoral
ity argument is flawed if its propo
nents view minority characteristics 
(e.g., ethnicity) and skills (e.g., knowl
edge) as mutually exclusive qualities. 
Such a view would suggest that the 
selection committee would have to 
choose either a candidate with the req
uisite skills or an unskilled minority 
candidate. Admission committees that 
make selection decisions based on a 
score derived from numerous skill fac
tors as well as a minority factor are 
acknowledging these features are not 
mutually exclusive. However the 
weighting of the various selection fac
tors worries opponents of affirmative 
action programs. They predict that the 
quality of graduates is at risk of declin
ing if the admissibility formula is 
designed such that a high ethnicity rat
ing can overshadow a below optimal 
skill such as an admission test score. 
McGaghie23 estimates that a minimum 
GPA of 2.5 is necessary to successfully 
complete medical school. In some 
cases, applicants have been admitted 
with an academic score below this 
minimum leaving the applicant acade
mically at risk in the program. 
Admitting an academically weak 
applicant (who scored overall high 
enough because of her/his ethnicity) 
means attrition rates increase among 
minorities and concerns about affirma
tive action grow. Even if applicant 
quality is not actually depleted by eth
nically based preferential selection, 
critics argue that the perception of 
decline is created. Negative seeds for 
racial tension are created by admission 
decisions perceived as acts of charity 
rather than competence. In 1995, the 
Canadian provincial government of 
Ontario introduced a bill entitled, "An 
act to repeal job quotas and to restore 
merit-based employment practices." 
Even the name of the bill erroneously 
implied that it was normal employ
ment practice in the province to hire 
unqualified minority candidates.22 

The specific intricacies of the 
admission process employed by 
healthcare admission committees 
have been far from transparent. The 
historical defence for the secrecy has 
been the protection of candidate con
fidentiality; however the rationale for 

the lack of transparency has been 
shifting in the last decade. In a study 
of 15 medical schools with the largest 
underrepresented minority popula
tions in the U.S., Tekian24 found that 
admission committees tended to be 
secretive about their admission poli
cies, particularly about those aspects 
pertaining to affirmative action. The 
litigious and legislative backlash wit
nessed in the 1990s against affirma
tive action has made admission com
mittees hesitant to divulge their 
processes. This defensive posturing 
however has not prevented the con
tinued backlash. In the wake of a 
sharp decline in minority enrollment 
rates since 1995, Tekian argued that 
admission committees must be more 
open about their admission proce
dures. Some admission committees 
are backing away from open affirma
tive action policies (even if the law 
has not forced them to change) and 
moving toward "socially conscious" 
criteria that indirectly translate into 
higher enrolment of underrepresent
ed minorities.24 Instead of basing 
selections on the ethnicity of the 
applicant (an openly affirmative 
action policy), some admission com
mittees are positively affecting minor
ity enrolment by adopting economi
cally based selection criteria (e.g., 
candidates who have received federal 
aid). The logic is that many of these 
applicants are also members of an 
underrepresented minority, thus 
admitting economically disadvan
taged candidates ultimately raises 
minority enrolments. One of the 
strategies of the socially conscious 
policy is that it may be less vulnerable 
in cases of litigation. The only way 
that Cohen15 can support preferential 
selection policies is to attempt to 
redress social injustices on a broad 
scale. That is, all economically or 
educationally disadvantaged appli
cants, independent of ethnicity, might 
be compensated for the damage they 
have sustained. The hesitancy of 
admission committees to reveal their 
process makes it hard to know what 
strategies will help increase the diver
sity of student enrolment. Therefore, 
admission committees work in a vac
uum not knowing what ideas other 
committees have tested. 

Support Structures 
Healthcare professional programs 

have employed a number of different 
initiatives to support internal diversi

ty. In general, the initiatives focus on 
either recruitment (increasing the 
diversity of qualified applicants) or 
retention (decreasing the likelihood of 
attrition). Opportunities for interven
tion that have been targeted at mem
bers of underrepresented groups 
include: 
• Educate children and teenagers 

(and parents) about healthcare 
career options,2530 

• Ensure applicants are academically 
and emotionally prepared for high
er education through grade school, 
high school and college pro
grams,26- 28-30-38 

• Provide 5- to 6-week summer pre-
matriculation enrichment pro
grams for students entering first 
year of a healthcare professional 
program,26'28-3843 

• Allow students to delay gradua
tion through reduced load pro
grams such as taking two years to 
complete the first year of the cur
riculum,28- 44-45 

• Provide tutoring for admitted stu
dents who are struggling academi
cally,25'27-28-46'47 

• Develop financial support systems 
to deal with student debt load,26 

• Create supportive networks 
through counselling, mentoring 
and role modelling,25-28'38'41'48'49 

• Educate admission committee 
members in how to fairly evaluate 
minority applicants and identify 
those most likely to succeed in the 
program,50 

• Alter existing healthcare curricula 
to incorporate diversity educa
tion.51'52 

The goal of these initiatives is to 
assist any student who has faced edu
cational disadvantages, financial 
indebtedness, limited emotional sup
port and cultural intolerance. The 
reality is that many of these students 
are members of a minority group. 
The aforementioned studies have 
demonstrated generally positive out
comes from these recruitment and 
retention programs with the excep
tion of one study37 that found no sig
nificant improvement in retention 
rates. The most frequently employed 
initiatives by medical schools have 
been prematriculation, tutoring, and 
counselling programs.41 

The merits of implementing insti
tutional initiatives that enlighten all 
students, staff and faculty about 
diversity sensitivity has been consid
ered among some dental schools.5253 

The University of Michigan School of 
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Dentistry considers diversity sensitiv
ity a matter of professional behavior 
and has established initiatives to 
ensure all its members increase their 
cultural awareness.53 Kalkwarf52, who 
has written about instructor-student 
dynamics in dental school, points out 
that without a shift in cultural aware
ness, an instructor may not under
stand that in some cultures, a student 
is impolite and disrespectful if s /he 
engages in direct eye contact, ques
tions a teacher or asks for help with
out a direct invitation. An instructor 
might also wrongly assume a stu
dent's hesitancy to answer indicates a 
lack of knowledge when, in actuality, 
it reflects a natural systematic mental 
sorting of multiple languages spoken 
by the student. Kalkwarf52 sees the 
faculty as the first target group in 
changing the cultural tempo of 
healthcare professions although staff, 
students and practitioners must ulti
mately be enlightened as well. 

Most healthcare curricula that 
devote any time to multicultural edu
cation follow the model of "teaching 
the exceptional and culturally differ
ent student."51 This model assumes 
the norm is appropriate and different 
is deficient. As the norm has tended 
to be the white, middle-class student, 
the educational program is designed 
to assimilate "different students" into 
the main white, middle-class culture. 
Black nursing students54, 55 and 
Hispanic women in a variety of health 
professional schools56 have reported 
two problems emanating from this 
mind-set: 1) they are expected to be 
role models for all minority students, 
and 2) they receive inadequate atten
tion from their instructors in class 
until the topic is race-based at which 
point the minority students are to 
speak as experts for their entire ethnic 
community. 

Sims and Baldwin51 have reviewed 
four other models of multicultural 
education that may be more appropri
ate for healthcare programs to adopt 
in order to address longstanding 
issues of multicultural intolerance of 
care providers and patients. The 
human relations model focuses on 
preparing students to work together 
harmoniously regardless of differ
ences in race, class, gender or disabil
ity although the model does not 
address the impact of poverty, institu
tional discrimination or powerless-
ness. The single group model pro
motes a single group being studied in 
detail one at a time in an attempt to 

shift students from the dominant 
Eurocentric male worldview. The 
multicultural education model seeks to 
promote the value of cultural diversi
ty, respect for human rights, respect 
for alternate life choices, social justice 
and equal opportunity for all people, 
as well as equity in the distribution of 
power among all members.57 As a 
result, no one culture dominates the 
curriculum. And finally, the multicul
tural and social reconstructionist model, 
which is an extension of the multicul
tural education model, places heavy 
emphasis on equal opportunity and 
cultural pluralism. Sims and Baldwin 
encourage healthcare schools to move 
away from the longstanding 
Eurocentric, male worldview that 
arises when knowledge is presented 
in a manner that reflects the language 
and values of the dominant culture 
and thereby alienates members of 
non-dominant groups. Pedagogical 
approaches that enable students to 
become critical thinkers who can 
make decisions and explore values 
empower professional students and 
ultimately the profession. The alter
native models described by Sims and 
Baldwin would require wide sweep
ing changes to the curriculum, the 
teachers and the administration. 

Many schools and institutions are at 
risk of making only token changes 
within their organization. This 
tokenism can take two forms: "overat-
tentive" or "symbolic."58 Overattentive 
tokenism occurs when a negligible 
number of minority group members 
are in huge demand to act as mentors, 
role models and counsellors for all oth
ers "like them." Symbolic tokenism 
results when individuals are treated 
equally (e.g., the same salary for the 
same position) but the minority mem
bers remain excluded from positions of 
autonomy and power within the orga
nization. In the majority of today's 
educational institutions, evidence of 
their stated commitment to multicul-
turalism is limited to forms of tokenism 
that keep the institutions entrenched in 
a monocultural system that is 
Eurocentric and male.22-59 In order to 
transcend systemic intolerance, educa
tional institutions must ensure that 
institutional norms and regulations 
treat cultural groups equally and infor
mal, implicit guidelines of behavior 
held by the dominant group (e.g., 
Caucasians) do not dictate day-to-day 
decisions.60 

Conclusions 
Since its inception a century ago, 

optometry has become a much more 
diversified profession in terms of gen
der and ethnicity while holding onto 
its white male power structure. These 
trends are reflected in other historical
ly white, male dominated professions 
such as medicine, dentistry, pharmacy 
and veterinary medicine. The opto-
metric profession as a whole could 
benefit from directing its attention to 
socially conscious admission prac
tices that focus on educationally and 
economically disadvantaged appli
cants, multicultural curricula that 
avoid treating the minority student as 
defective, and multifaceted studies of 
career patterns among optometrists. 
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India Needs 
Optometrists 
Anthony P. Cullen, O.D., Ph.D., F.A.A.O. 

Amod S. Gogate, B.Sc. (Hons) Ophthal. Tech. 
(Optometry) AIIMS 

It has been estimated that India 
has approximately 12 million 
blind people and an additional 45 
million who are visually 

impaired. The number of people with 
undetected and uncorrected refrac
tive and related errors remains 
unknown and may approach an even 
higher number. Many of these are in 
the school age population. Based on 
these figures it is evident that the 
number of primary eye care profes
sionals required to service the popula
tion is not being met. 

India has 196 Universities, 8,111 
Colleges and 887 Polytechnics serving 
a population of one billion individuals. 
Approximately five million students 
are enrolled in regular post secondary 
courses. The system of education, like 
so many Indian institutions, reflects 
earlier British involvement; however 
other post-partition influences are 
increasingly apparent. For mainly 

Dr. Cullen is a professor of optometry at the 
University of Waterloo in Canada and co-chair 
of the World Council of Optometry (WCO) 
Education Committee. Dr. Gogate is head of 
the School of Optometry at Bharati 
Vidyapeeth Deemed University Medical 
College, Pune, India, and former chair of the 
Education Committee of the Indian 
Optometric Association. The WCO, the Indian 
Optometric Association, and several teaching 
institutions supported Dr. Cullen during a 
Senior Fellowship in India. 

political reasons, this extensive and 
excellent educational system has pro
duced only 3,000 optometrists result
ing in a need for approximately 97,000 
more optometrists in order to reach a 
1:10,000 ratio. There is one ophthalmol
ogist per 100,000 population, which is 
the same ratio as in the United 
Kingdom. The lack of optometrists 
inevitably has led to ophthalmologists 
practicing primary eye care, frequently 
in close proximity to one or more of the 
estimated 10,000 dispensing opticians. 
A resulting void affects secondary and 
tertiary care. This problem is not 
unique to India. It also exists in other 
countries, with enormous under-
served populations, where optometry 
has not been permitted to develop 
fully. If avoidable blindness is to be 
eliminated in India, specifically 
through the identification and manage
ment of refractive errors and low vision 
problems and the early diagnosis of 
blinding eye and systemic diseases, the 
important role that optometrists play 
in other countries must be recognized. 

At the time of Indian indepen
dence, optometry in the United 
Kingdom was not a university-educat
ed profession, nor was it a state-regis
tered profession until 1957. There 
were no recognized training programs 
for optometrists (ophthalmic opti
cians) in India and those seeking for

mal education went to England, some 
not to return. In the early 1960s three 
major eye hospitals started two-year 
diploma courses in optometry, and in 
1968 the prestigious All India Institute 
of Medical Science introduced a two-
year diploma, which was soon con
verted into a three-year degree in 
Ophthalmic Techniques (Optometry). 

At this critical time in the develop
ment of the profession, an argument 
was made to the Government, with 
support from representatives of the 
World Health Organization that India 
could not afford to train optometrists. 
Rather there should be an increase in 
the number of more expensively 
trained eye surgeons supported by 
technicians and assistants. Although 
this approach may have some merit in 
the reduction of the surgical backlog, 
this concept has not worked to the 
advantage of the under-served popu
lations anywhere in the world. The 
result has been beneficial for some 
ophthalmologists with cheap con
trolled labor for their clinics and little 
competition in primary care in the 
private sector. 

Although there are now approxi
mately 20 institutions teaching cours
es that may loosely be considered 
optometry, they are by no means 
homogeneous. Their programs vary 
from a two-year diploma in oph
thalmic techniques after Grade 10 
(SNDT Polytechnic in Mumbai, a 
deemed University for women only) to 
four-year optometry degree courses 
with entry level and curricula similar 
to those for optometry degrees else
where in the world. Some of the cre
dentials granted include: 
Diploma as Ophthalmic Assistant -

2 years 
Diploma in Ophthalmic Techniques 

(Optometry) - 3 years 
Diploma in Optometric Science -

3 years 
Diploma in Optometry & Refraction -

2 years 
B.Sc. (Hons) Ophthalmic Techniques -

3 years 
Bachelor of Optometry - 4 years 
Bachelor of Clinical Optometry -

4 years 
B.Sc. Applied Optometry - 1.5 years 

It is evident that the holders of some 
of these qualifications would not meet 
the World Council of Optometry's 
(WCO) "concept of optometry"3 state
ment of an optometrist. This fact, cou
pled with the lack of registration, 
explains why there is some confusion 
regarding the actual number of 
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Table 1 
Addresses of Schools of Optometry in India 

Name of course = Bachelor in Optometry 
Institute = Elite School of Optometry, Medical Research Foundation 
8 G.S.T. road, St Thomas Mount, Chennai 600 016. INDIA. 
Duration of course = 4 years (42 months) 
Contact person = Dr. Srinivasan, Principal 
Email = jothibalaji_j@yahoo.co.in, elite@eth.net 
Web Page: http://www.sankaranethralaya.org/ elite.htm 

Name of course = B.Sc. Hons. Ophthal. Tech. Course 
Institute = Dr. R.P. Centre for Ophthalmic Sciences 

All India Institute of Medical Sciences, 
Ansari Nagar, New Delhi 110029, INDIA. 
Duration = 3 years (36 months) 
Contact Person = Mrs. Monica Choudhury 
Email mcaiims@yahoo.com & mcaiims@rediffmailcom 
Web Page: http://www.aiims.ac.in 

Name of course = Bachelor of Clinical Optometry course 
Institute = Bharati Vidyapeeth School of Optometry 
Bharati Vidyapeeth Deemed University Medical College 
Katraj Dhankwadi, Pune 411043. 
Duration = 4 years (42 months) 
Contact person = Amod S Gogate 
Email amodgogate@vsnl.com 

Name of the course = Bachelor in Optometry 
Institute = Hirabai Haridas Khimji College or Optometry 
Ramwadi Free Eye Hospital, Ramwadi, Kalbadevi 
Mumbai, 400 002 India 
Phone: (022) - 207-8556 
Duration = 4 years (42 months) 
Contact Person = Mrs. Prema Chande/Mr. Naval P. Baliwalla 
Email: enquiry@optomeyeinstitute.com 
Web Page: http://www.optomeyeinstitute.com/ 

Name of course = Diploma in Ophthalmic Techniques 
Institute = SNDT University's PVP School of Optometry 
Ophthalmic Technology Dept. Sir Vithaldas Vidyavihar, 
Juhu Road, Santacrutz (West), Mumbai- 400 049. 
Duration = 3 years (30 months) 
Contact Person = Mrs. Kavita Mittal 
Email pvpelex@vsnl.com 

Name of course = Bachelor in Optometry 
Institute = B&L School of Optometry, 
L.V.Prasad Eye Institute, 
Banjara hills, Hyderabad, INDIA. 
Duration of course = 4 years (42 months) 
Contact person = Mr. Vallam Srinisvas Rao 
Email = vallam@operamail.com 
Web Page: http://www.lvpeye.stph.net/optschool.html 

Name of course = Bachelor in Applied Optometry course 
Institute Jnana Prabhodhini's School of Optometry & University of 

Pune 
School of Basic Medical Sciences, C/o Dept of Physics, 
University of Pune, Ganeshkhind, Pune 411007. 
x 
Contact Person = Dr. P.B. Vidyasagar, Director, 
Email pbv@physics.unipune.ernet.in 

Name of the course = Diploma in Optometry 
Institute = MEH School or Optometry, 
Mumbai Muncipal Corporation's Kamathipura Eye Hospital, 
Kamathipura, Mumbai. 
Duration 3 years (30 months) 
Contact Person = Ms. Thanuja (C.S.) Panicker 
Email tanya_optom@hotmail.com 

Name of Course = Diploma in Optometry 
Institute = Academy of Optometry, 
118/D, A.J.Ch. Bose Road, Calcutta-700 014 
Duration = 2 years (?) 
Contact Person = Sonjoy M. Bose 
Email sonjoy_bose@hotmail.com 

Name of course = B.S.Optometry 
Institute = AIIOS, All I ndia Institute of Optometrical Sciences, 
14/3A, Gariahat Road, Calcutta - 700 019 INDIA 
Duration of course = 4 years (40 months) 
Contact person = The Principal 
Email aiios@hotmail.com 

Name of course = Bachelor of Optometry course 
Institute = College of Optometry & Ophthalmic Sciences 
Bohora Park, Gangapur road, Nashik 422022 INDIA. 
Duration of course = 4 years 
Contact person = Sanjay Mundada, Program Director 

Name of course = Diploma in Orthoptics & Diploma in 
Optometry 

Institute = School of Orthoptics & Optometry 
Sitapur Eye Hospital, Sitapur 261 001 INDIA. 
Duration of course = 2 years (20 months) 
Contact person = Dr. Jain / Dr. Anup Sinha 
Email = renu@vitalmail.com 

(Continued on page 129) 

optometrists in India. Some suggest 
that the number may be as high as 
6,000 but many of these individuals 
lack credentials usually associated 
with the designation of optometrist. 

There is an overproduction of 
Bachelor's degrees in many other dis
ciplines. As a consequence, Pune 
University School of Basic Health 
Sciences has introduced a one and a 

half year course leading to a B.Sc. in 
Applied Optometry for holders of sci
ence degrees with no specific profes
sional or vocational applications. 

The critical situation in India has 
been recognised at many levels and 
the rapid development of new degree 
courses and at least one multi-entry-
exit point program are evidence that 
at last steps are under way to address 

the critical manpower shortage. 
Regrettably the entering classes tend 
to be small with fewer than 300 new 
optometrists graduating each year. 
The majority of these optometrists 
immediately find employment in 
government, endowed hospitals or in 
the private sector. Some are recruited 
by multinational contact lens and 
ophthalmic companies, and a few 

128 Optometric Education 

mailto:jothibalaji_j@yahoo.co.in
mailto:elite@eth.net
http://www.sankaranethralaya.org/
mailto:mcaiims@yahoo.com
http://www.aiims.ac.in
mailto:amodgogate@vsnl.com
mailto:enquiry@optomeyeinstitute.com
http://www.optomeyeinstitute.com/
mailto:pvpelex@vsnl.com
mailto:vallam@operamail.com
http://www.lvpeye.stph.net/optschool.html
mailto:pbv@physics.unipune.ernet.in
mailto:tanya_optom@hotmail.com
mailto:sonjoy_bose@hotmail.com
mailto:aiios@hotmail.com
mailto:renu@vitalmail.com


Table 1 (continued) 
Addresses of Schools of Optometry in India. 

Name of course = Diploma in Optometry 
Institute = Sarojini Devi Eye Hospital & 
Institute Of Ophthalmology, Hyaerbad. 
Duration of course = 20 months (2 years) 
Contact person = Principal, School of Optometry 

Name of course = Diploma in Optometry 
Institute = JPMT's School of Optometry 
510 Sadashiv peth, Pune 411030 INDIA 
Duration = 2 and half years (30 months) 
Contact Person = Dr. Mrs. Arati Palsule 

Name of course = Diploma in Optometry course 
Institute = School Of Optometry, 
Gandhi Eye Hospital, Aligarh, U.P. INDIA 
Duration = 24 months (2 years) 
Contact person = Dr. P.P. Singh, Principal 

Name of course = Diploma in Optometry 
Institute = Mahatma Gandhi University School of Medical Education Little Flower Hospital 

Campus, Angamaly - 683 572 INDIA 
Duration = 3 years (30 months) 
Contact person = Dr.J.K.Mukkadan 

Name of course = Diploma in Optometry 
Institute = School of Optometry, Janakalyan Eye Hospital Educational & Research Institute 
A-1040, Indira Nagar, Lucknow, INDIA 
Duration of course = 2 years (22 months) 
Contact person = Dr.J.P.Gupta, Director /Chairman 

Name of course = Diploma in Optometry course 
Institute = Jyoti College of Paramedical science & Hospital, Near Sood Dharm Kanta, Prem 

Nagar, Bareilly Rajasthan 5 INDIA 
Duration of course = 2 years 
Contact person = Gunjan Goyal, Office co-ordinator 
Email jcms_bly@hotmail.com 

Name of course = Post graduate Diploma in Optometry course 
Institute = Lions Aravindlnstitute of Community Ophthalmology 
72 Kurivikaran Salai, Opp. Aravind eye hospital, 
Gandhi Nagar Madurai 625 020 INDIA 
Duration = 2 years (20 months) 
Contact person = Course co-ordinator, Health Management courses 
Web Page: http://www.arvind.org.in/ 

find their way into postgraduate 
training in Australia, Europe, Canada 
and USA. India should aim for an 
annual graduating class of 2,500 in 
order to begin to remedy the crucial 
shortage of optometrists. 

Indian Optometry has been the vic
tim of a "divide and rule" policy and 
hopefully the attempts of the Indian 
Optometry Association and others to 
organize an Indian Council of 

Optometry embracing the various 
factions will be successful. 

Optometry is not a state registered or 
licensed profession in India. However, 
Optometry achieved a landmark deci
sion in September 2000, when the Uttar 
Pradesh State Government officially 
notified all of its departments that the 
designations in government hospitals 
of refractionist, orthoptist, ophthalmic 
assistant, ophthalmic technician be 

changed to "Optometrist." Previously 
optometrists were functioning under 
these titles. Unfortunately other states 
have not yet accepted this notification. 

Although the Indian Optometric 
Association is keen to remedy this situ
ation there are a number of obstacles, 
including a splintered profession, 
opposition both internal and external, 
and lack of numbers. But Optometry is 
not alone; Physiotherapy, Speech 
Pathology and Audiology are also 
unregulated. Dentistry was regulated 
in the 1950s and Pharmacy in the mid-
1980s. Conversely, in 1999, the sale of 
chemical fertiliser and agricultural 
related items has been regulated and 
restricted to those with a B.Sc. in 
Agriculture! 

The recently formed Rehabilitation 
Council of India (RCI) is attempting to 
regulate 16 or 17 different health relat
ed occupations by introducing compul
sory registration, by trying to standard
ize education and by developing codes 
of ethics. Informal meetings between 
optometry and the RCI have taken 
place, but the Indian Optometric 
Association feels that Optometry 
should have a separate council. 

Recognition of optometry as a state 
regulated primary health care profes
sion is needed to protect the public 
from unqualified practitioners. It 
would secondarily be helpful in recruit
ing suitably qualified candidates to the 
educational programs. As happened in 
Dentistry, it will be necessary to include 
those with limited formal education 
who are qualified by experience on the 
initial register(s). Upgrading courses for 
"opticians" have already started in 
some institutions. 

The unmet need for optometrists in 
India is enormous by whichever for
mula is used. This has resulted in too 
many of the probably adequate num
ber (10,000) of ophthalmologists 
spending their time practicing prima
ry eye care. The current intake in the 
schools is inadequate to resolve this 
problem. To some extent the private 
institutions are producing sufficient 
new graduates for their own needs. 
We recommend that: 
a. the existing Schools increase their 

entering "batch" as soon as 
resources permit, and 

b. additional new Schools be devel
oped in both state and deemed 
(government approved) universi
ties with existing health care disci
pline programs. 
In the last four years in India, five 

new institutions have started university 

Volume 27, Number 4 I Summer 2002 129 

mailto:jcms_bly@hotmail.com
http://www.arvind.org.in/


level programs in Optometry. Not all of 
the optometry teachers within these 
institutions have university qualifica
tions. These teachers are interested in 
upgrading their professional education 
and in continuing to contribute to opto-
metric education. In order to upgrade 
these educators, postgraduate optome
try teachers are required. Unfortunately 
very few are available in India. 

There is considerable interest 
among optometry students and recent 
graduates in pursuing postgraduate 
studies at foreign universities. This 
interest includes completing the 
requirements for practice, clinical fel
lowships and Master's/Doctoral 
degrees. A relatively large number of 
graduates from one of the established 
programs have followed this route; 
unfortunately too few of them have 
returned to assist in the development 
of optometric education in India. 

Excellent postgraduate programs 
are available in India in basic science 
and clinical disciplines related to 
optometry (e.g. physics, ophthalmolo
gy, neuroscience, pathology, anatomy, 
pharmacology, public health). Thus far, 
only a few optometrists have taken 
advantage of these opportunities. 
Clinical fellowships in optometry have 
been introduced at some of the interna
tionally renowned eye institutes (e.g. 
L.V. Prasad Eye Institute in 
Hyderabad) and are popular with 
graduates from other institutions. 
When a suitable cadre of educators 
with postgraduate credentials exists, 
then more specific optometry and 
vision science oriented postgraduate 
programs may be developed in the 
University related institutions. 

Until India has enhanced its educa
tional system to produce an adequate 

number of optometrists, and until the 
profession is licensed at the highest 
scope of primary care practice, the eco
nomic and societal difficulties induced 
by preventable and avoidable blind
ness will not be significantly reduced 
or alleviated. 

Footnotes 
a. According to the World Council of 

Optometry concept of optometry statement 
found in its membership brochure, 
"Optometry is a healthcare profession that 
is autonomous, educated and regulated 
(licenses/registered), and optometrists are 
the primary healthcare practitioners of the 
eye and visual system who provide compre
hensive eye and vision care, which includes 
refraction and dispensing, detection/diag
nosis and management of disease in the eye, 
and the rehabilitation of conditions of the 
visual system." 

ASCO Meetings Calendar 

ASCO Clinic Directors & Administrators SIG 
October 3-6, 2002 

Portland Marriott Downtown 
Portland, Oregon 

Contact: Dr. Carole Timpone (PUCO) 

ASCO Student Affairs Committee Meeting 
January 8 and 10, 2003 

University Hilton 
Houston, Texas 

Contact: Ms. Joan Anson (ASCO) 

ASCO Student Affairs Officers Meeting 
and Workshop 

January 9, 2003 
University Hilton 

Houston, Texas 
Contact: Ms. Joan Anson (ASCO) 

See ASCO's website — ht tp: / /www.opted .org — For the most up-to-date information on ASCO meetings. 
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ASCOTech 
(Continued from page 102) 
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Visual Perception 
and Learning Disabilities 
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The Vision and Perception course is also 
enhanced at IU. 

wi eb-

After searching PubMed 
(http://www.ncbi.nih.gov/entrez/qu 
ery.fcgi), I found no articles by optc-
metric educators concerning this topic 
that were published during the past 
year or two. A recent issue of the 
Journal of Indiana Optometry (Spring 
2002) featured an article by Dr. Bill 
Rainey at the Indiana University 
School of Optometry concerning 
Internet enhanced optometric educa
tion. He says that using a web-
enhanced course for his third year 
Basic Vision Therapy educational 
offering has had a major impact not 
only on the 3rd year class, but also as 
a readily available review for the 4th 
year during their clinical Pediatric/BV 

experiences and as 
part of the training 
given an interna
tional audience as 
well. 

I have utilized the 
web to enhance the 
courses I have 
taught during the 
past two years (see 
photographs)...and 
yes, I am also try
ing to research and 
publish outcome 
measures from 
these courses. Are 
you providing 
web-enhanced 
courses for your 

students? If you are, let me know, so I 
can share your expe
riences with the 
optometric academic 
community in the 
next ASCOTech col
umn. Contact me 
today at 
dmaino@ico.edu 
with your "success 
stories" (even your 
not so successful sto
ries are welcome) 
when using web-
enhanced optometric 
education. 

Current Location: Course Lectures 

^ Prenatal Assessment, Genetic Screening and Prevention of Disability Dr, Maino 
Pf-jwwi latwow faitii 

^ Normal a Abnormal Infant Development Dr. DomlnicK Maino 

•$k. Developmental Disabilities and Syndromes 

<S&. D*. AiMton's Leaturas 

A Course Documents 

This res! of Dr, Allison's (M»E 

All course lectures, handouts and other materials are 
available online for students to review prior to any 
lectures and laboratories for ICO's Infant and Child 
Development and Management course 

J«ns4-11,ao02 
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ICO's web-enhanced Infant and Child Development 
and Management course homepage (Drs. Maino & 
Allison) 

Dr. Maino is a pro
fessor, Pediatrics/ 
Binocular Vision 
Service, at the 
Illinois College of 
Optometry / Illinois 
Eye Institute. 
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The simple solution for comfortable lens wear 
and crisp, clear vision 

Bausch & Lomb's ReNu MultiPlus® Multi-Purpose Solution is the #1 choice 
of practitioners—for their patients and for themselves. 

It's the only multi-purpose solution with DYMED®, which provides superior 
biocidal efficacy vs other brands in FDA/ISO stand-alone testing.1 

It's the multi-purpose solution mat contains both Hydranate® and poloxamine, 
providing outstanding cleaning for visual acuity and comfort. No wonder patients who use 
ReNu report that their lenses still feel like a fresh pair even after 6 months.1 

ReNu: Formulated to help your patients get the most out of wearing soft 
contact lenses. 

For free ReNu MultiPlus Starter Kits, call 1-800-828-9030 

1 www.bausch.com 

Performance.pure and simple 
Reference: 1. Data on file, Bausch & Lomb Incorporated. 
Bausch & Lomb, ReNu MultiPlus, DYMED, and Hydranate are registered trademarks of Bausch & Lomb Incorporated. 
© 2001 Bausch & l,omb Incorporated. All rights reserved. 
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