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Management of Anisometropic 
Amblyopia and Head Posture in a 
Patient With Oculocutaneous Albinism: 
A Teaching Case Report
Barry S. Kran, OD, FAAO
This case of an individual with albinism covers 
numerous aspects of care, ranging from prescribing 
for anisometropia to spectacle management of the 
null point. Background information on aspects of 
the genetics, pathophysiology, and care relative to 
psychosocial, educational, and low vision needs of 
individuals with albinism is presented.

A Case of Bilateral Ocular Ischemic 
Syndrome: A Teaching Case Report
Andrea L. Murphy, OD 
Richard Frick, OD, FAAO 
Dorothy Hitchmoth, OD, FAAO
Ocular ischemic syndrome (OIS) describes a rare 
condition wherein there is widespread ischemia of the 
eye due to ipsilateral carotid occlusive disease. This 
teaching case demonstrates many classic findings of OIS 
and the associated management considerations; it is 
unusual because the patient has bilateral OIS.
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It’s time to turn the page on dry eye misery.
How do you transform the dry eye experience? With a high performance product 
that goes further to lubricate and protect the ocular surface, providing immediate 
comfort and extended protection.1,2 
Breakthrough relief is finally here.

References:
1. Data on file, Alcon Laboratories, Inc. 2. Ketelson HA, Davis J, Meadows DL. Characterization of a novel  
polymeric artificial tear delivery system. Poster A139 presented at: ARVO; April 2008; Fort Lauderdale, FL. 
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Initial Experiences With an 
Audience Response System in the 
Optometric Classroom
Caroline B. Pate, OD, FAAO 
Elizabeth A. Steele, OD, FAAO
This study assessed the advantages and 
disadvantages of an audience response system 
(ARS) in the optometric classroom and its 
effectiveness as a teaching aid. The results of 
this survey study showed that when effectively 
integrated into a lecture, the ARS can provide 
an incentive for student attendance, increase 
class participation, promote active thinking,  
and make lecture time more enjoyable.

Supplementing Traditional Lecture-
Based Pedagogy With Online 
Discussion Boards and  
Assessment Tools
Raymond H. Chu, OD, MS
Eric Borsting, OD, MS
Promoting active engagement in a lecture 
setting often can be challenging; however, course 
management systems offer a discussion forum 
tool to foster social learning through instructor-
to-student as well as peer-to-peer collaboration. 
This is a descriptive study of using online 
discussion boards and online assessment tools 
to supplement the traditional classroom for a 
pediatric optometry course.
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current ASCO President Dr. John 
Amos – the sharing of educational 
resources among schools and col-
leges.
Funding will cover travel expenses 
and a $1,000 honorarium for the 
invited contact lenses guest lecturer. 
Schools are responsible for selecting 
the guest lecturer; however, prior-
ity should be given to faculty with 
two-six years teaching experience. 
There is limited funding throughout 
the fiscal year; therefore, awards are 
approved on a first come first serve 
basis.  Schools may only receive one 
award per fiscal year.
Applications from interested ASCO 
active member institutions will 
be accepted throughout the fiscal 
year. For additional information or 
to obtain an application, contact 
LaShawn Sidbury at lsidbury@
opted.org.

ASCO is establishing a 
Contact Lenses Faculty 
Lecturer Bureau!
Are you interested or do you know 
any contact lens faculty members 
who are qualified to provide a lec-
ture at other schools and colleges of 
optometry?  If so, please forward the 
following information to LaShawn 
Sidbury (lsidbury@opted.org):
 Faculty member name
 Faculty member institution
 Faculty member email address
 Faculty member expertise
 Faculty member years of 

teaching experience (if 
known)

This information will be used to 
aid schools and colleges who are 
interested in participating in the 
program but who may not know of 
any lecturers who meet the criteria.

FDA Approves Alcon’s 
AcrySof® IQ ReSTOR® + 
3.0 D Intraocular Lens

New lens corrects for cataracts with 
presbyopia
Alcon, Inc., has announced that the 
U.S. Food and Drug Administration 
(FDA) approved its +3.0 diopter add 
power AcrySof® IQ ReSTOR® IOL. 
This new lens, which was introduced 
in many major markets outside the 
United States earlier this year, is 
now approved in the United States 
for cataract surgery in patients with 
presbyopia. The U.S. clinical trials 
included a three-month follow-up 
exam of near, intermediate, and dis-
tance visual acuities. The percentage 
of patients who achieved 20/20 or 
better at all three distances with the 
AcrySof® IQ ReSTOR® +3.0 D was 
nearly fourfold the rate of patients 
who received the control lens, Acry-
Sof® IQ ReSTOR® +4.0 D. The clini-
cal studies also showed a high rate of 
patient satisfaction, with over 95% 
of patients stating that they would 
have this lens implanted again.

Ciba Vision Guest 
Lecturer Grant Program 
in Contact Lenses

CIBA Vision is funding a generous 
grant to the schools and colleges 
of optometry to bring lecturers in 
contact lenses to their campuses. The 
program encourages the sharing of 
faculty expertise in contact lenses 
among the schools and colleges of 
optometry. This program continues 
to implement one of the priorities of 

http://www.alcon.com/
http://www.cibavision.com/
mailto:lsidbury@opted.org
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HOYA Vision Care 
Grant and Scholarship 
Program

HOYA Vision Care is offering 3rd- 
and 4th-year students a $1,000 grant 
program and an opportunity to 
qualify for a $6,000 scholarship. To 
be considered, students will submit a 
patient case study involving HOYA 
products. There will be one win-
ner at each school and each winner 
will receive $1,000. The winning 
case studies will then be reviewed by 
HOYA’s ECP Advisory Panel and an 
overall winner chosen. This student 
will receive an additional $6,000 
scholarship. 
Judging will be based on originality, 
application of technology involved, 
product knowledge, and overall analy-
sis and composition. The written case 
study report must be submitted to 
the faculty judge, designated at each 
school, by May 1, 2009. The Grant 
winners from each school will be noti-
fied by June 1, 2009. The 19 winners 
will be invited to the AOA meeting in 
Washington, DC, June 24-28, 2009. 
Hoya will cover airfare and hotel 
room expenses for the meeting. The 
scholarship winner will be announced 
at the Hoya Awards Luncheon on 
Friday June 26, 2009. The grant and 
scholarship winners will receive their 
awards at the luncheon.
HOYA Vision Care North America is 
sponsoring the program for the  
Optometry Schools in the United 
States and Puerto Rico. HOYA 
Vision Care Canada is sponsoring 
the program for the two Optometry 
Schools in Canada.

http://www.hoyavision.com/
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his issue of the journal explores a theme of innova-
tion in teaching. The authors provide us with a va-
riety of perspectives, describing the ways in which 
they continue to strive for teaching excellence. As 

readers, we may ponder the value added by teaching inno-
vations. How can we seek to evaluate the impact of new 
teaching methodologies? 
We might begin by creating a framework to describe the 
potential benefits of improved teaching. In an optimal situ-
ation, better teaching might result in students’ improved 
retention of knowledge, better critical thinking skills on 
behalf of the learners, and, ultimately, improved patient 
care outcomes. Innovations in teaching may also enhance 
the satisfaction of the learners and the teachers, making the 
educational process more enjoyable. We also know that the 
dynamic changes occurring in health care technology will 
require today’s learners to develop lifelong learning skills to 
remain current throughout practice careers that may exceed 
40 years. Effective teaching is also important to encourage 
effective self-teaching.
One might argue that the content of teaching is most sig-
nificantly impacted by external forces, such as state scope 
of optometric practice acts, and the content of licensure 
examinations like the National Board of Examiners in Op-
tometry (NBEO). The Accreditation Council on Optomet-
ric Education (ACOE) also influences curricular content to 
some extent. The ACOE Professional Optometric Degree 
Standards that became effective on January 1, 2009 include 
eight standards describing competencies that graduates 
must demonstrate.2

When the curricular content is circumscribed, the means in 
which the content is packaged and delivered may take on 
greater importance. When you think back on the optomet-
ric educators, who made the biggest differences in your own 
education—was the impact from what they taught or from 
how they taught? Daloz eloquently expressed this sentiment 
by writing:

For good teaching rests neither in accumulating a 
shelf full of knowledge nor in developing a reper-
toire of skills. In the end, good teaching lies in a will-
ingness to attend and care for what happens in our 
students, ourselves, and the space between us. Good 
teaching is a certain kind of stance, I think. It is a 
stance of receptivity, of attunement, of listening.3

T

Innovations in Teaching— 
Added Value to Education

Elizabeth Hoppe, OD, MPH, DrPH
In the 1990s, Boyer introduced the concept of the “schol-
arship of teaching” to help facilitate the dialogue for plac-
ing appropriate emphasis on the role that teaching plays 
in higher education.4 Across the country, there has been a 
movement to more fully recognize the value of innovative 
teaching and the importance of the scholarship of teaching. 
McKinney advised that “scholarly teaching” incorporates an 
approach much like that taken in other forms of scholar-
ship, including research and clinical practice. She advised 
that scholarly teachers engage in activities such as reflection 
on their teaching, use of classroom assessment techniques, 
discussion of teaching issues with colleagues, trying new 
things, and reading and applying the literature on teaching 
and learning to their own discipline.5

The authors in this edition of the journal provide us with 
examples of the scholarship of teaching at its best. Drs. 
Pate and Steele share their experiences using a new type of 
classroom assessment technique and describe innovations 
designed to improve student interactions during lectures. 
Drs. Chu and Borsting provide information about the value 
added by technology enhancements used to supplement lec-
ture courses. As described in the issue’s Guest Editorial, the 
journal is also introducing a new article format, the teach-
ing case report. Dr. Kran provides us with an application of 
teaching scholarship by reviewing a complex case, and Drs. 
Murphy, Frick, and Hitchmoth advance our understanding 
of scholarly teaching by analyzing a potentially life-threaten-
ing scenario. In My Best Day, Dr. Nixon reminds us that joy 
of staying attuned to students is truly one of the best parts 
of being an educator. Contributors to Think Tank provide 
insight into how teaching has changed over the past 20 years 
and what we can expect for the future. Whatever the future 
holds, we must continue to embrace the elements of the 
scholarship of teaching for the benefit of our students and 
the benefit of our profession.
References
1. Reed S. A profession in crisis, teaching gets new lessons from educator Ernest 

Boyer. People. March 17, 1986;25(11):81. 
2. Accreditation Council on Optometric Education. Professional Optometric De-

gree Standards, Effective January 1,2009 [adopted by the ACOE at its Fall 
meeting]. October 12-14, 2007; standards 2.9.1-2.9.8.

3,. Daloz LA. Effective teaching and mentoring: realizing the transformational 
power of adult learning experiences. Hoboken, NJ: John Wiley & Sons; 
1986, ch. 9.

4. Boyer E. Scholarship reconsidered: priorities of the professoriate. San Francisco: 
Jossey-Bass; 1990. 

5. McKinney K. What is the scholarship of teaching and learning (SoTL) in higher 
education? Available from http://www.sotl.ilstu.edu/downloads/pdf/define-
sotl.pdf. Accessed January 21, 2009.

Dr. Hoppe is founding dean of Western University of Health Sciences 
College of Optometry. E-mail: ehoppe@western.edu

“A poor surgeon hurts 1 person at a time. A poor teacher hurts 130.”
—Ernest Boyer, President, Carnegie Foundation for Advancement  

of Teaching1
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s faculty members and 
clinical preceptors, we 
are continually trying to 
improve our teaching ef-
fectiveness by finding 

new ways to reach our students. A 
couple of years ago, Dr. Elizabeth 
Hoppe and I were discussing how 
to improve on the use of case studies 
throughout the curriculum—both 
in the classroom and in the clinic. 
What if a collection of cases existed 

for faculty to pick from that could be used in the classroom 
to provide a practical application to a theoretical discussion? 
On a slow clinic day, wouldn’t be great to have cases on 
hand to share with students? Wouldn’t it be helpful to have 
access to patient cases that have been fully researched and, 
with minimal effort, can be turned into useful teaching mo-
ments for students with various levels of training? 
Charles Bonwell, PhD, and colleagues at the Idea Center1 

in Kansas often speak and write about an active learning en-
vironment. Adding cases with time for discussion and mu-
tual self-discovery is a valuable adjunct to classic lecturing. 
Furthermore, cases that augment didactic experiences can 
provide the opportunity to explore aspects of a case that one 
may not have time for in a face-to-face encounter. Complet-
ing exercises in a case-based learning format should increase 
the student’s ability to care for the next patient with similar 
or related issues. Case-based learning also helps to develop 
both critical thinking and clinical thinking skills. 
This issue of Optometric Education contains the first two 
case reports organized in a novel fashion to facilitate use in 
the classroom or clinical setting. Unfortunately, the journal 
cannot currently support the ability to use links to electron-
ic presentations, videos, and other pertinent information. 
Instead, we have presented cases in a format that we hope 
will maximize student participation and, at the same time, 
provide educators with sufficient background material to 
use “as is” or to utilize portions of the case as needed. 
Specifically, there are two sections, one for students and the 
other for educators. The student section contains the case, 
learning objectives, key concepts, and discussion questions. 
The educator section provides the case disposition, a brief 
literature review, and embellishment regarding theoretical 
clinical standards of care and other aspects of the case.
The case regarding an individual with albinism is illustra-
tive of the diversity of application across the curriculum. 
The patient’s anisometropia is appropriate for utilization in 

A
Introducing Teaching Case Reports

Barry S. Kran, OD, FAAO
the first year of the curriculum, as it pertains to the art of 
prescribing or relative to refractive development. Issues sur-
rounding nystagmus are appropriate for courses that cover 
this topic didactically (eg, an eye movement course, a pedi-
atrics course, the optometry sequence as it relates to mon-
ocular assessment of acuity) or clinically during the third- or 
fourth-year rotations. As an inherited condition, this case 
can also be cited in a genetics course. How and when to con-
sider low vision devices can also be discussed using this case. 
In addition, how optometrists interface with vision educa-
tors is a critical discussion point of this case.
Furthermore, there are at least two psychosocial–patient 
management issues in this case that can give rise to pro-
longed and meaningful discussion. One relates to patient 
management given the timeframe between eye exams and 
lack of follow up with the same practitioner. The second is 
the fact that the patient is an individual with differences. 
This may impact her in many ways; not all of which are 
positive. From a myopic perspective, this is just one reason 
why glasses or even “simple” low vision devices may not be 
accepted. This feeling typically has other sequelae in other 
aspects of an individual with albinism’s life. As such, we have 
the opportunity and responsibility to address these issues 
and offer resources to the family.
The second case regarding an individual with ocular isch-
emic syndrome by Murphy et al. clearly has applications in 
the general medical courses early in optometric training as 
well as in the ocular pathology sequence. Furthermore, this 
is an excellent case to use in the students’ clinical rotations. 
Students need to be reminded that there is a body attached 
to their patients’ eyes, and just as we can make great impact 
with a patient when addressing psychosocial issues, as with 
the first case, we also have the opportunity to save or im-
prove the quality of one’s life by our appropriate diagnosis 
and management of conditions such as this.
We hope that you like and come to look forward to this fea-
ture. After reviewing and using several of these cases, please 
share your ideas on how to further improve this method of 
presentation.
Reference
1. http://www.theideacenter.org/helpful-resources/

support-student-ratings-instruction/improving-
teaching/0062-idea-papers, accessed January 12, 2009.

Dr. Kran is chief of the Individuals with Disabilities Service, at the 
New England College of Optometry, and optometric director at the New 
England Eye Perkins Low Vision Clinic, Boston, MA. E-mail:Kranb@
neco.edu
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Think Tank ...

“How has teaching changed over the past 20 years, and 
what do you predict for the next 20 years?”

 envision team-based learning (TBL) becoming an impor-
tant primary component of optometric professional educa-
tion. TBL is rapidly gaining support from collaborative 
groups of educators, and, as a result of successful incorpora-

tion into health professions education, the benefits of this methodology 
are now being seen. 

TBL is based on a series of procedures for developing high-perfor-
mance learning teams that enhance the quality of student learning 
by building problem-solving skills, reducing or eliminating lecture 
time, ensuring students are prepared and in class on time, creating an 
energetic learning environment, and promoting teamwork. The ben-
efits of the TBL methodology are many: It enables a single instructor 
to facilitate multiple, small groups simultaneously in one classroom 
while allowing the instructor to retain control of course material and 
act as both facilitator and content expert; it allows learners to actively 
participate in and out of class through preparation and group discus-
sion; it focuses class time away from presenting and learning facts 
onto the application and integration of information; and it allows for 
individual and team performance assessment for grading and evalu-
ation.

In addition, TBL also provides a functional framework for the incor-
poration of evolving technology into the classroom. In the future, the 
use of audience response systems, integrated clinical experiences, live 
Web-collaboration, and e-learning will be routine. Online resources, 
including e-texts, virtual patients, and clinical case reviews, will be 
standard components of the “classroom experience,” limited only by 
the imagination of the instructor and the resources of the institution. 

Lori L. Grover, OD, FAAO
Assistant Professor of Ophthalmology

The Johns Hopkins University School of Medicine Wilmer Eye Insti-
tute Lions Vision Research and Rehabilitation Center

I A lthough still remain-
ing, the traditional 
“sage on the stage” 

lecture-style is no longer the 
preferred medium for teach-
ing students. Technology has 
brought more educational re-
sources to students before and 
after lecture. In-class videos, 
demonstrations, and audience 
response systems are engag-
ing students in a better way. 
I believe that the future holds 
a more customized teaching 
paradigm where students may 
choose from a palette of learn-
ing opportunities that best suit 
their needs. More independent 
learning may allow students 
to progress through the cur-
riculum in new and different 
ways. Clinical decision mak-
ing will be heavily emphasized 
while patient-centered health 
care will drive students into the 
clinic earlier and earlier.

Geoffrey W. Goodfellow, OD, FAAO
Associate Professor of Optometry

Illinois College of Optometry
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hink back to where you were 20 years 
ago and what teaching was like then. If 
you were a student in 1989, you most 
likely toted several heavy textbooks to 

class and wrote down important points in your 
spiral notebooks. You had a typewriter at home 
in case you needed to write a paper or research 
article. If you were a teacher in 1989, your 
lecture tools included squeaky, scratchy chalk for 
the blackboard, slides dropped in a carousel, and 
an overhead projector.

Fast forward to 2009. As a student, you rely on 
your computer. Perhaps you bring your laptop 
to class. You log in to libraries and online quiz-
zes, and, since email has become passé, you text 
message your friends. As a teacher, your lecture 
tools include PowerPoints, videos, snippets from 
YouTube. You hope you don’t show up on You-
Tube! Perhaps you use clickers in class to assess 
student feedback on your lecture. 

In 1989, none of us imagined the enormous 
changes about to burst forth in technology; what 
we could hold in the palms of our hands, the 
capability of these tiny devices, and the rapidity 
with which the newer and faster would replace 
that which we believed was the newer, faster.

Have you looked at an iPhone recently? Its options 
are astonishing.

What has changed in teaching, and what will 
continue to change in teaching, is our students’ 
expectations of the delivery of their education. 
The current and next generations accept tech-
nological change as a given and will expect the 
newest and fastest from us as educators. Students 
and teachers alike have competing demands on 
our time and on our attention. Teaching now 
and in the next 20 years will need to recognize 
those demands. We can meet our students’ 
expectations of the delivery of their education by 
involving them in the process. Survey students, 
talk with them, hold focus groups with them. 
Then, together, make the changes happen.

Barbara McGinley, MA
Director of Student Services

New England College of Optometry

T
Think Tank ... Several years ago, a popular book titled Future Shock 

dealt not with the fact that we would be shocked by 
future events but how shockingly and exponentially the 
future was arriving, particularly in technology. Certainly 

that has come true as educators face the challenges of teaching in 
the third millennium.

Gone are the days of 35-mm slides, slide trays, jammed slides, 
overhead transparencies, and chalkboards that were integral parts 
of our everyday lecturing. We have now converted these presenta-
tions to PowerPoints. How wonderful it is to have this particular 
technology to enhance our everyday teaching! It affords us the 
ability to easily update lectures just hours and in some cases 
even minutes before our lectures. Our students can get the most 
up-to-date information every lecture. Many professors have added 
a number of clinical cases and videos to these presentations. But 
have things really changed that much in our methodical approach 
to optometric education? I, and I assume many of my colleagues, 
continue to lecture to students in a fashion that really involves 
very little student interaction. We all encourage questions from 
the students and occasionally even ask questions of our students, 
but for the most part we are “preaching” to them. I have for years 
wondered if there is much actual learning occurring. How long 
can we keep their attention? Many of us have thought that there 
has to be some better method. We have the lectures placed on 
teaching servers and encourage the students to review them, but 
this rarely happens. Our technology allows us now to do so much 
with electronic transmission of lecture material. The students have 
immediate information gathering with the Internet. Looking into that 
“crystal ball” of what the future may hold is difficult to predict. Will 
there even be the need for having traditional classrooms, or will 
there be just virtual classrooms where students will be “sitting at 
home” gathering most of their information? 

Communication with the professors will be online. I actually feel 
that 20 years is too far off for me, or anyone else, to envision what 
electronic capabilities will occur. Yes, information gathering will 
be at their fingertips. However, as much as the learning can and 
will occur electronically, I feel there will always be the necessity 
for personal eye contact education to occur for some part of the 
learning process. I predict in the very near future that optometric 
education will occur in smaller group sessions with emphasis on 
engaging interaction and student participation with the professor. 
I envision that students will have reviewed the classic lectures 
online and now be challenged in a classroom environment with 
critical, patient-based questions. Retention rates have been noted 
to increase up to 80% when a learner is allowed to actually apply 
new knowledge. They will now have to use or demonstrate this 
new knowledge. Hopefully, this will occur with fewer contact hours 
in the classroom for the students. The logistics for the profes-
sor may be more demanding to create adequate time for these 
smaller groups. We ultimately must discover better ways to make 
learning exciting, engaging, and cost effective, with the goal of our 
students obtaining the most current information for better vision 
health care for them as optometrists and their patients. I feel that 
the future of optometric education for both the student and profes-
sor will be more stimulating and dynamic than ever before. 

Victor E. Malinovsky, OD, FAAO
Clinical Professor 

Indiana University School of Optometry
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Think Tank ...

eaching has changed immensely in the past 
20 years, with the arrival of improved tech-
nology. No longer are students taking copious 

notes in the classroom while the instructor stands 
in the front of a white/chalkboard drawing out an 
occasional diagram. The entire concept and structure 
of being a student have changed with technology. 
Students no longer have to get up in the morning 
to get to their class on time, and they may not even 
need to leave their homes. The fact that many col-
lege students can take some or all of their courses 
online has improved the access for higher education 
to many who previously may not have been able to 
receive it due to financial hardships or family com-
mitments. Students can now work full-time jobs 
and/or raise families during the day, and finish their 
coursework at night or on the weekends. This allows 
more second-career students and more socioeco-
nomically diverse students to go into fields such as 
optometry, because they can attain their prerequisite 
courses more easily.

Improved access to instructor handouts and lectures 
has also made student learning more self-directed. 
Internet access has made research easier and faster 
than ever; however, it also has allowed students to 
more easily plagiarize their work, or become lazy 
in their learning. Students today are less likely to 
attend to a topic that they have minimal interest 
in because there is always something potentially 
more interesting on the next Web page. Students 
are looking more for entertainment in their learn-
ing than substance, and this can lead to less actual 
teaching time during the classroom as instructors 
struggle to keep attention and attendance. Today’s 
students are often “plugged in” every minute of the 
day with laptop computers in the classrooms or 
communication devices. This can be a distraction 
for the student, their colleagues, and the instruc-
tors. Never before has there been so much informa-
tion at such easy access. Today’s students are used 
to working and living at a different pace than the 
rest of the world, and this may cause a difficult 
transition to a structured work setting, such as they 
would have in the field of optometry. 

T The next 20 years will bring an almost paperless en-
vironment to education. Whereas many of us have 
grown up enjoying the feel of holding a book in our 
hands or quickly taking a book off the shelf to look 
something up, the next generation of students will 
be so proficient at using computer-based technology 
that they will be very comfortable without paper. 
Technology-based education will become the norm, 
and all lectures and lab introductions will be acces-
sible to students at any time of the day/night. This 
will allow students to review information easily and 
as often as they would like. The need to get students 
together in hands-on laboratories will be the most 
direct link to conversation and socialization among 
students and instructors. The accessibility to more 
information will also allow students to prepare to 
work in clinical situations earlier and will allow 
students to progress at their own pace. We may see 
students in optometry school graduating at different 
paces, with some finishing the program in 3 years 
and others taking 5 years. Teaching will become 
a different full-time career as students will expect 
contact via e-mail at any hour of the day. However, 
this will also allow more overall flexibility, which 
can have the added benefit of providing more time 
for research or other clinical endeavors.

Education has been one of the most changing fields 
due to technology in the past 20 years, and it is go-
ing to be at the forefront of change for the next 20 
years. Education is the driving force for any culture 
to achieve. Maintaining high standards of education 
in these incredibly fast-moving times will be the 
challenge for any institution of higher learning.

Christine L. Allison, OD, FAAO, FCOVD
Associate Professor of Optometry

Illinois College of Optometry
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Think Tank ...

ontent has been the predominant change in 
the past 20 years and continues to change 
as the scope of optometric practice expands. 

From state to state and province to province, there 
are varying levels of scope of practice. If we look back 
to 20 years ago, there were some states that only had 
diagnostic privileges and other states that had signifi-
cant therapeutic privileges. Today, all states have some 
level of therapeutic ability and more and more of the 
Canadian provinces are expanding in their therapeutic 
rights. We are now seeing states expanding their privi-
leges to include lasers, injections, and minor surgery. 
The National Board of Examiners in Optometry has 
already conducted and continues to run pilot tests for 
injections (intravenous and intramuscular) and looks 
to future implementation within the Patient Care por-
tion (part III) of the examination.

The educational institutions have a responsibility 
to provide an optometric education to each of its 
graduates that allows them to practice wherever they 
choose. Many states are increasing the flexibility of 
an optometrist to have portability of their optometric 
license by allowing licensure by credential. Following 
a negotiated bill for scope expansion in California, it 
was amazing how much of it boiled down to consis-
tency of education and curriculum to ensure that all 
graduates have the same degree of training on gradu-
ation. As academic institutions, it may be challenging 
to determine how the curriculum must change to 
meet the expanding scope of optometric practice. If 
we truly direct the future of the profession, then it is 
the responsibility of each and every optometric aca-
demic center to regularly review its courses and their 
content to ensure that we are teaching to the highest 
level of optometric care.

In addition, as educators, we need to recognize the 
change in the learning style of our students. With so 
much of the socialization and analytical tasks being 
digital or virtual, I am astonished to see that referenc-

C es to something at a clock position is often followed 
by a questionable look, or written and verbal com-
munication often appears as unprofessional or imper-
sonal. I have also observed that mechanical acumen or 
ability to fix or repair equipment and problem solve 
appears to more of a challenge for today’s student. As 
educators, we must construct a learning environment 
that provides experiences that allows the optometric 
student the ability to learn in a method that opti-
mizes their knowledge. The traditional lecture may be 
better replaced with Podcasts, or blackboard courses 
and more emphasis placed on practical application of 
hands-on laboratories or clinics. Recognition should 
go to institutions and academicians who have already 
stepped away from the lecture podium for alternative 
forms of delivery.

As optometric educators, the curriculum that was 
taught 20 years ago should have been in preparation 
for what we can practice today. Conversely, what we 
teach today should be in preparation for the scope of 
optometric practice 20 years from now. 

Harue J. Marsden, OD, MS, FAAO
Associate Dean of Clinical Education

Southern California College of Optometry
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FEATURE

My Best Day in Optometric Education

t typically goes without saying 
that most optometric faculty have 
a deep-seated interest in the edu-
cation of our students. Most of us 

have dedicated our professional lives to 
passing along the knowledge and ide-
als of our profession to the next gen-
eration. Yet, what drives us and what 
benefit do we get from it? The answer 
may be a little different for each of us. 
However, I imagine that many have an-
swers similar to mine. 
For me, being an optometric educator 
combines my own interest in lifelong 
learning with a dedication to serve 
others. My initial interest in pursuing 
optometry was to use whatever talents 
I had to help patients maximize their 
vision. Throughout my own optom-
etric education, I had the great fortune 
to be influenced by many outstanding 
optometric faculty members. Without 
knowing it, these faculty served as men-
tors to broaden the perspective of my 
optometric career path. They taught 
me that, with the proper amount of 

I

dedication, insight, and ingenuity, a 
passionate educator could inspire stu-
dents to thirst for knowledge and ignite 
a call to service to use that knowledge 
in the care of their patients. 
With that, I embarked on my own ca-
reer as an optometric educator. Since 
that time, I have operated by a fairly 
simple premise: that students will ei-
ther rise or fall to the level of expecta-
tions. If I set the bar too low, students 
will gladly slumber over it with what-
ever minimal effort is required to do so. 
However, if I set a high expectation of 
achievement, excellence, personal re-
sponsibility, and professionalism, stu-
dents will strive to reach this goal. In 
addition, when they witness my efforts 
to support them with the appropriate 
resources and direction, they will often 
not only accomplish the task but exceed 
the expected level of performance.
So, how do I judge my best day in op-
tometric education? Regardless of the 
time put into writing lectures, prepar-
ing clinical case presentations, or creat-
ing improvements to the curriculum, 
this means nothing unless the effort 
makes an impact on a student. There 
are many examples of when this impact 
is evident. I never tire of witnessing stu-
dents having an “aha” moment when 
some concept finally develops meaning 
for them. Being recognized by thank-
you notes and positive comments about 
my teaching effectiveness also validates 
that I am contributing something of 
value for the students. In addition, I 
always have a level of pride whenever I 
encounter the countless times that stu-
dents go the extra mile to benefit the 
outcome of their patients.
Yet, if I had to choose one day as my 

best day, it would be graduation day. 
Each year, I continue to experience 
excitement and emotion as each class 
celebrates the crowning achievement 
of their optometric education. Com-
mencement exercises also mark a new 
beginning. Learning of students’ ambi-
tions to open their own practice, vol-
unteer time in a free clinic, or continue 
their training through a residency pro-
gram or graduate school always enlight-
ens me to the generous levels of service 
our graduates choose to perform with 
their optometric degrees. This is just 
one final example of them exceeding 
expectations. So, it is on graduation 
day, that I am reminded of how fortu-
nate I am to be a part of the optometric 
program that trained and mentored our 
newest colleagues of the profession.

Dr. Nixon is an associate professor of clinical 
optometry and extern coordinator at The Ohio 
State University, College of Optometry, 338 
West 10th Ave., Columbus, OH 43210-1248. 
E-mail: GNixon@optometry.osu.edu

Gregory J. Nixon, OD, FAAO
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ASCOTech:  
Make Way, Old Dog

he EDUCAUSE Center for 
Applied Research (ECAR) 
releases their study of under-
graduate students and their 

use of technology each year. In its 5th 
year, the ECAR Study of Undergradu-
ate Students and Information Technol-
ogy provides information about the 
technology behaviors, preferences, and 
attitudes of higher education’s under-
graduates.1

As educators, we see these students enter 
our schools and colleges of optometry 
with a very different technology back-
ground than the students of a decade 
or two ago. The survey of 27,317 fresh-
men and seniors at nearly 100 colleges 
and universities in the United States re-
veals some interesting findings.
•	 More	than	80%	of	students	own	

laptops, 53.8% own desktops, 
and 33% own both.

•	 66.1%	 of	 students	 owned	 an	
Internet-capable cell phone.

•	 85.2%	 are	 daily	 engaged	 in	 so-
cial networking Web sites such 
as Facebook, MySpace, Bebo, 
LinkedIn, and so forth. (In fact, 
49.7% of students reported us-
ing these social networking sites 
to communicate with classmates 
about course-related topics.)

•	 83.6%	use	text	messaging	daily.
•	 73.8%	 instant	 message	 several	

times per week.

T

The above forms of technology are be-
ing used at an incredibly high rate by 
our students. Of lesser use but still sig-
nificant are the following:
•	 46.6%	contribute	monthly	 con-

tent to photo or video Web sites.
•	 Over	 30%	 contribute	 monthly	

content to wikis and blogs.
•	 30%	use	video-creation	and	au-

dio-creation software.
•	 Another	 30%	 use	 podcasts	 and	

Webcasts.
Clearly our students are plugged in and 
connected, and many of us communi-
cate with students about coursework 
out of the classroom setting via e-mail 
or Web postings. These technologies 

have been around for a long while now. 
However, education’s role in social net-
working Web sites is relatively new and 
ill defined.
Stephen Hoare of The Guardian wrote 
that some “e-learning gurus want to 
exploit their students” passion for the 
new generation of interactive online 
communication tools—collectively 
known as Web 2.0—to deliver aca-
demic content. Not content with 
podcasting minilectures to students’ 
mobile phones and i-Pods, they are hi-
jacking the internet telephone system, 
Skype, and invading FaceBook.”2 It is 
likely that the schools and colleges of 
optometry are slower to adapt these 

Dr. Goodfellow is an associate professor at the 
Illinois College of Optometry. Dr. Maino is a 
professor at the Illinois College of Optometry. 
E-mails: ggoodfel@ico.edu or dmaino@ico.
edu

Geoffrey W. Goodfellow, OD, FAAO
Dominick M. Maino, OD, MEd, FAAO, FCOVD-A

Figure 1 
EDUCAUSE Web Site
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newer technologies. What educational 
benefit do these tools have anyway?
Robin Mason, professor of educational 
technology at the UK’s Open University, 
has done some thinking about the edu-
cational purposes of the above technol-
ogy tools.3 She has described how blogs 
have become an acceptable educational 
tool and how wikis also fit well into col-
laborative projects and are common in 
higher education today. Social book-
marking is also becoming an important 
tool; after their research, students share 
bookmarks of good sites. Last, she has 
described how communication tools 
like Skype enable students to communi-
cate for free and share their results.

Do you use some of the above tools in your 
teaching? We would love to hear about it. 
We also invite you to visit Dr. Maino’s 
blog at http://www.mainosmemos.blog-
spot.com.
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Management of 
Anisometropic 
Amblyopia and Head 
Posture in a Patient 
With Oculocutaneous 
Albinism:  
A Teaching Case Report
Barry S. Kran, OD, FAAO

Abstract
This case of an individual with al-
binism covers numerous aspects of 
care, ranging from prescribing for 
anisometropia to spectacle man-
agement of the null point. Back-
ground information on aspects 
of the genetics, pathophysiology, 
and care relative to psychosocial, 
educational, and low vision needs 
of individuals with albinism is  
presented.

Dr. Kran is chief of the Individuals with Dis-
abilities Service, at the New England College 
of Optometry, and optometric director at the 
New England Eye Perkins Low Vision Clinic, 
Boston, MA. E-mail:Kranb@neco.edu 

Background
his case is to be used as a learn-
ing tool to illustrate numer-
ous concepts to optometry 
students of all levels and to 

support critical thinking skills in all as-
pects of the management of an individ-
ual with albinism. Learning objectives 
and key concepts bullets are shown in 
the Student Discussion Guide section 
of the article. This case has relevance 
for optometry students at any level of 
training. For example, students who are 
in the early part of their education will 
find relevance from aspects of refraction 
and trial framing as well as a review of 
refractive development issues regarding 
anisometropia. Students who are more 
advanced will find relevance from a re-
view of the genetics, epidemiology, and 
pathophysiology of albinism as well as a 
brief review of infantile nystagmus syn-
drome. Students of all levels will find 
relevance from patient management is-
sues, including the psychosocial aspects 
of working with individuals with dif-
ferences. Last, an approach to pediatric 
low vision care and an understanding 
of vision educators is provided. 
Although an exhaustive review of all as-
pects of this case is beyond the purview 

of the format and well beyond the space 
limitations of the article, it is important 
to engage the student in not only a dis-
cussion regarding the typical epidemiol-
ogy and pathophysiology of individuals 
with albinism but to provide a founda-
tion from which other, and often over-
looked, issues can be discussed. These 
issues include knowledge of the vision 
educators who work with our patients 
and the single-parent households that 
may be commonly encountered when 
caring for children with visual and oth-
er impairments. 

Student Discussion Guide
Case Description
Chief concerns/demographics
M is a Caucasian female aged 8 years, 2 
months who presented to the clinic with 
her mother for an additional opinion 
regarding the functional management 
of her case. Specifically, her mother was 
concerned about the need for glasses, 
her head posture when fixating, optical 
and/or nonoptical approaches for her 
low vision needs and a review of the en-
vironmental considerations for M. 

Figure 1 
Picture of Patient M 

With Final Prescription, 
Provided by Her Mother

T
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Medical history
M had a confirmed case of oculocuta-
neous albinism (OCA) with pendular 
nystagmus and transillumination de-
fects. Other medical history included 
premature birth at 25-weeks gestation, 
with a 3-month stay in a neonatal in-
tensive care unit (NICU). Retinopa-
thy of prematurity was not observed. 
M had delays in overall development, 
speech, walking, and fine-motor skills. 
M was not taking any medication, nor 
did she have any known allergies.

Ocular history
M had been seen by two pediatric eye 
care groups for diagnosis and care and 
had been  registered with the state blind-
ness agency. Spectacles were rejected 
and patching was recommended but 
not successfully implemented. Spec-
tacles were attempted a few times early 
in life and again at 4 years of age. First 
spectacle prescriptions were unknown, 
but mother reported that one lens was 
much thicker than the other. The last 
prescription was +2.50 OU filled in a 
polycarbonate transition material. M 
preferred nonprescription sunglasses 
for outdoor use.

Educational history
Due to her prematurity and develop-
mental delay, M was eligible for early 
intervention services, which were pro-
vided from birth until 3 years of age. 
M received program/school-based care 
from a teacher of the visually impaired 
(TVI), an occupational therapist, and 
a physical therapist. M was reported to 
have also received some of these services 
through preschool (age 3 to 5) and at 
the last visit was still receiving occupa-
tional and vision services.

Examination Findings
DVA (without correction (sc), trans-
lucent occluder utilized, Feinbloom 
chart, eyes tested in order shown):

OU: 10/140
•	 Chin-down,	 eyes-up	 posture	

with nystagmus substantially 
reduced

OD: 10/160
•	 Pendular	 nystagmus;	 in-

creased amplitude and fre-
quency compared with OU

OS: 10/120
•	 Pendular	 nystagmus	 visible	

(but quite reduced compared 
with OD); eyes shifted to left 
gaze

NVA: (Reduced ETDRS, sc)
OU: 0.05/1M 
•	 Eyes-up,	chin-down	posture

Cover test: 
20∆ right intermittent exotropia 
at both distance and near when 
not in chin-down, eyes-up posture 
(null point)

Assessment of nystagmus in different 
positions of gaze
Deferred due to preexisting diagnosis 
and assessment.
Retinoscopy:

Dry: 
 OD: +8.50 DS
 OS: +2.00 DS

Cycloplegic:
 OD: +9.00 = -1.00 × 180
 OS: +2.50 DS 

Trial frame/DVA (Feinbloom and 
translucent occluder):

 OD: +7.00 DS (10/120)
 OS: +1.00 DS (10/80)
 OU: 10/100

Trial frame with yoked prisms:
 OD: +7.00 DS 
 OS: +1.00 DS 7∆ BD
•	 Head	 posture	 improved	 sig-

nificantly
•	 Patient	 able	 to	 easily	 navigate	

through space
•	 Played	 catch	 with	 softballs	

and was able to accurately 
catch the 2.5” diameter balls 
(no mismatch between seeing 
and reaching secondary to the 
prism)

•	 No	 symptom	 suggestive	 of	
maladaptation to either the re-
fractive or the prismatic com-
ponent of the prescription.

Ocular health assessment:
 External: Normal including 

iris transillumination OU
 Internal: Albinotic; typical 

blond fundus with lack of a 
foveal reflex. No other signifi-
cant ocular findings

Learning Objectives
At the conclusion of this case discussion, participants should be able to:

1. Understand and be able to describe the basic epidemiology and genetics of albinism
2. List and differentiate key ocular and visual characteristics associated with albinism
3. Describe the importance of the trial frame beyond the determination the best binocular balance
4. Describe the pros and cons of different management options for individuals with nystagmus
5. Discuss options for a team approach to the care of the child with impaired vision

Key Concepts 
1. Determination of an appropriate anisometropic spectacle prescription
2. Various concepts around null point management

a. Awareness of the individual during general discussion and when measuring acuity
b. Noting of changes as threshold is approached at both distance and near
c. Impact of the prescription on the null point/posture
d. Utilization of Prentice’s rule when designing yoked prism spectacles

3. Awareness of psychosocial and educational team issues for the student with albinism
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Discussion Questions
A. Critical Appraisal of Professional 
Literature: Lifelong Learning  

1. What are some of the classic 
findings in an individual with 
albinism?

2. How common is the condition 
in the United States?

3. What are the genetics and inher-
itance patterns associated with 
albinism?

4. What are the options for control-
ling or minimizing nystagmus?

5. Who are the other professionals 
who can assist in the care of the 
child with impaired vision, and 
what are their roles? 

6. What additional resources are 
available for patients with albi-
nism, their families, or eye care 
providers who wish to know 
more about this condition?

B. Critically Assessing Pros and Cons 
of Different Strategies: Patient Manage-
ment Options  

1. When a young child presents 
with hyperopic anisometropic 
amblyopia, what is the recom-
mended remediation? What if 
the preferred method is not tol-
erated? What are some other op-
tions to consider?

2. What are some ways of occluding 
a patient that may minimize the 
latent component of the nystag-
mus? How might this adaptation 
impact the utilization of a bifocal 
or spectacles in general?

3. What is Prentice’s rule and how 
might it be utilized in a case of 
anisometropic amblyopia and 
null point management?

4. When should low vision rehabil-
itation be considered for a child? 
What is your assessment and plan 
for this patient? Be complete in 
your documentation.

C. Critical Analysis: Generating Hy-
potheses and Solutions

1.  Why do patients fail to keep 
follow-up appointments? What 
strategies can be used to improve 
patient follow up?

2. Why do spectacle remakes occur? 
What strategies can be used to re-
duce the frequency of remakes?

3. What psychosocial issues might 
be faced by this patient? How 
might these issues be mitigated 
and what types of support ser-
vices are needed?
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Educator’s Guide
Case Description
The entire case, except for the case dis-
position, is presented in the Student 
Discussion Guide.

Educational History
The following provides the educator 
with basic information regarding vision 
educators. Please see the following re-
source for more detailed information:

Holbrook MC, ed. Children With 
Visual Impairments: A Parent’s 
Guide, 2nd edition. Bethesda, 
MD: Woodbine House, Inc; 2006. 

Teacher of the visually impaired 
(TVI):

o A university-trained, certified 
teacher who has pursued addi-
tional coursework to meet the 
educational needs of children 
whose level of vision can range 
from being impaired to totally 
blind. 

o Teachers of the visually impaired 
may work in a public or private 
school system or at a school for 
the blind. It is not uncommon 
for a TVI to be dual certified in 
orientation and mobility.

Orientation and mobility (O&M) 
specialist:

o An individual who has completed 
an accredited university program 
with a master’s degree or national 
certification to teach orientation 
and mobility. O&M specialists 
teach the concepts, skills, and 
techniques necessary for a per-
son with a visual impairment to 
travel safely and efficiently in any 
environment under all condi-
tions and situations. 

o O&M specialists work with cli-
ents of all ages and may work in 
public or private schools, private-
ly contract with individual school 
systems, state commissions, or 
agencies for the blind, or residen-
tial rehabilitation agencies.

Brief Literature Review
Albinism
It is believed that there are over 100 genes that code for pigment in the human 
genome and that mutation in these genes could be responsible for hypopig-
mentation of the skin, hair, and/or eyes.1 
  There are many hypopigmentation conditions; however, albinism includes 
the presence of hypopigmentation of the iris or retina, foveal hypoplasia, mis-
routed visual pathway fibers, and nystagmus.1 
Genetics and classification
Albinism is a heterogeneous condition with varied phenotypic expression 
caused by a mutation in any of at least 13 genes that impacts various aspects 
of the biosynthesis of melanin in the melanosome, transportation of melanin 
within the melanocytes, melanosome maturity, and the number and distribu-
tion of melanocytes themselves.1,2

Marble noted the following classification based on both genetic and etiologic 
points of view. 2  
•	 Tyrosinase	deficiency:	ocular	cutaneous	albinism	type	1	(OCA1)
•	 Defects	in	the	P	gene	(OCA2):	Which	codes	for	a	melanosomal	mem-

brane protein (formerly known as tyrosinase positive)
•	 Defects	in	the	tyrosinase-related	protein	1	(OCA3):	Which	stabilizes	a	

melanosomal enzyme complex
•	 Defects	in	a	membrane-associated	transport	protein	(OCA4)
•	 Defects	in	the	OA1	gene	(OA1):	Which	is	a	melanosomal	membrane	

glycoprotein
Conditions that have an impact beyond hypopigmentation1,2

•	 Hermansky-Pudlak	 syndrome	 (HPS):	 A	 multisystem	 disorder	 that	
seems to be linked to at least four different genes. Aside from OCA, pa-
tients have a mild bleeding disorder, ceriod storage in multiple tissues, 
and pulmonary fibrosis.

•	 Chediak-Higashi	 syndrome	 (CHS):	 Defects	 in	 a	 lysosomal	 traffick-
ing regulator. Phenotypically, patients present with hypopigmentation 
of skin, hair, and eyes. Variable presence of iris pigment, nystagmus, 
and photophobia. Defects in natural killer cell activity and defective 
chemotaxis. In childhood, recurrent skin and mucosal pyogenic infec-
tions are common.

All of the above conditions are inherited in an autosomal recessive manner 
except for ocular albinism (OA), which is X linked.
Epidemiology
The prevalence of albinism worldwide varies between 1 in 10,000 to 1 in 
20,000.2 In the United States, the prevalence is approximately 1 in 17,000 to 
1 in 18,000.3,4 In addition, albinism is the most common inherited form of 
pediatric vision impairment.5 OCA2 (which was previously known as tyrosi-
nase positive albinism) is the most common form of albinism in the United 
States among African Americans and Caucasians, with a prevalence of 1 in 
10,000. OCA2 is also the most prevalent form of albinism within several 
American Indian tribes such as the Navajo, Hopi, and Zuni. OCA1 is found 
in approximately 1 in 28,000 African Americans and Caucasians. OCA3 is 
very rare in the United States. Hermansky Pudlak Syndrome (HPS), though 
rare, is the most common form of albinism in Puerto Rico, with a prevalence 
of 1 in 1,800.2,6 OA, which can appear as a mosaic in females, has a prevalence 
among men of 1 in 50,000.7,8
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Note: Photo courtesy of Anne Fulton, MD.

Acuity/refraction Best-corrected acuity: 20/40-20/4001,2 Proportion of hypopigmentation 
is not predictive of acuity.9 Atypical emmetropization, resulting in higher 
incidence of significant refractive error. Significant with the rule astig-
matism not uncommon. For full background see references 10-17.

External Pale complexion (OCA), light-colored hair (OCA), iris transillumination 
(most always evident)1

Internal Foveal hypoplasia, “blond” fundus, possible optic nerve hypoplasia

Ocular motor Strabismus common, nystagmus along with probable null point and 
anomalous head posture

Electrodiagnostic 
findings

ERG: normal

VEP/FMRI: demonstrates significant aberrant crossing of temporal 
fibers.1,18,19

Visual field Appears to be normal, implying cortical reorganization12,13,20

Case Disposition
1. Prescription of trial frame (poly-

carbonate, Transitions [Transi-
tions Optical, Pinellas Park, FL] 
material)

2. Patient education regarding 
the proper correction and its 
full-time use is the first line of 
treatment for anisometropic am-
blyopia; this was reinforced. Call 
office as soon as possible if glasses 
are not tolerated

3. Patient education regarding need 
for a thorough low vision device 
assessment

4. Discussed the possibility of con-
tact lenses but need to first estab-
lish a viable spectacle prescription 
because contact lenses should not 
be the sole form of vision correc-
tion. Related possible benefits of 
contacts discussed (eg, further 
decrease in nystagmus, improved 
acuity compared with specta-
cles). Negative aspects discussed 
as well (eg, initial feeling of lens-
es, responsibility for care and in-
creased risk of eye infection, and 
possibly the continued need for 
spectacles with prism overcor-
rection to improve posture while 
maintaining null point) 

5. Advocated for the continued 
need for TVI direct and consul-
tative services

6. Requested an orientation and 
mobility assessment to be sure 
environmental considerations 
in familiar and unfamiliar envi-
ronments are appropriately ad-
dressed and to be sure that M 
had age-appropriate travel skills

7. Family education regarding psy-
chosocial issues and gave refer-
ences for M’s mother (see Re-
sources Box).

8. Scheduled a follow-up visit.
9. Postscript: A 3-month follow-up 

telephone conversation with the 
mother revealed that glasses had 
been well tolerated, but the fam-
ily was moving out of state and 
was lost to direct follow up. Sev-
eral doctors were recommended 
for local care.

Table 1 
Summary Table of Ocular and Visual Characteristics 

Associated With Albinism

Figure 2 
Prominent Iris Transillumination

Figure 3 
Foveal Hypoplasia (With a Potential Vessel Coursing 

Over the Macula Area), Prominence of Choroidal Vessels 
Due to an Absence of Retinal Pigment Epithelium
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Diagnosis of Albinism
A general diagnosis can be made based 
on the appearance of the individual, the 
associated ocular findings, and family 
pedigree. Genetic testing has replaced 
the previously used inexact hair bulb test 
as the “gold standard” of determining 
the precise hypopigmentation entity. 

Visual System Findings Associated 
With Albinism
The lack of melanin in the retinal pig-
mented epithelium during embryo-
genesis may be responsible for the mis-
routing of visual pathway fibers (some 
temporal fibers from each eye cross at 
the chiasm) and foveal hypoplasia.1,2 
The impact of decreased melanin results 
in decreased acuity, nystagmus, altered 
emmetropization, and an increased 
incidence of strabismus (both eso and 
exotropia). However the proportion of 
retinal hypopigmentation is not predic-
tive of visual acuity. 9 
Nystagmus
Nystagmus is an involuntary, rhythmic 
oscillation of one or both eyes.  There 
are numerous types of nystagmus, some 
physiological (eg, end-point nystag-
mus) and some pathological (see-saw 
nystagmus). 
The type of nystagmus associated with 
albinism has previous been described 
as a congenital nystagmus. Newer no-
menclature describes it as infantile ny-
stagmus syndrome (INS), in which the 
incidence is 1 in 6,550.21 INS charac-
teristically presents as a large-amplitude 
pendular nystagmus, which is often 
noted postnatally within the first few 
weeks. Head bobbing may be noted 
as well and tends to resolve in infancy, 
whereas the nystagmus will typically 
become less noticeable to the casual ob-
server during childhood. Pendular ny-
stagmus will have a smaller amplitude 
over time and will appear to diminish 
dramatically as a null point/anomalous 
head posture is established. In addition, 
it is not uncommon for the waveform 
to change from a pendular to a jerk ny-
stagmus over time. It is also common to 
have a latent component in which the 
jerk is in the direction of the fixing eye. 
Strabismus is found in approximately 
50% of the individuals with INS.21 
When examining a patient with nys-
tagmus, an assessment of the type and 
characteristics in all nine positions of 
gaze should be obtained and recorded. 

INS is thought to result from a mis-
match between the developing motor 
and sensory systems (or to an injury 
yielding a mismatch between the sys-
tems). In the case of albinism, it is be-
lieved that the aberrant sensory system 
impacts the calibration between the 
sensory and the motor systems, result-
ing with the observed nystagmus.
When the onset of the nystagmus can 
be ascertained to have been noted in 
the first 2 months and the diagnosis is 
relatively apparent (albinism or anirid-
ia), neurologic imaging is not necessary. 
However, if onset is later or if it is as-
sociated with optic nerve hypoplasia 
(ONH) without an otherwise obvious 
cause such as albinism or aniridia, then 
referral to a pediatric neuro-ophthal-
mologist is warranted. 
Nystagmus may be exacerbated when 
the individual is tired, stressed, or not 
feeling well. This fact has significant 
functional implications for school, 
work, and visually based evening activi-
ties. Using a student as an example, de-
pending on just how much of a visual 
learner she is and what the educational 
demands are for her, it is possible that 
this behavior would impact her ability to 
complete visually based homework un-
less accommodations are used. The ac-
commodations may vary from one year 
to the next and may be needed at home, 
at school, or in both environments. 
Several professionals would be involved 
in determining the best approach to 
learning, including the student’s TVI, 
a low vision optometrist, a speech and 
language professional, an expert in assis-
tive technology, and an O&M special-
ist. The goal of this coordination is to 
maximize both the individual’s poten-
tial and his/her access to information in 
the most effective manner.
Photophobia
It has been noted that there are fewer 
photoreceptors in individuals with albi-
nism compared with the general popu-
lation.1 Individuals with albinism are 
not night blind, tend to be more light 
sensitive than the general population, 
and benefit from sunglasses, photosen-
sitive lenses, a brimmed hat, and proper 
placement in a classroom. Clinically, 
there is a range of expressed or observ-
able light sensitivity and photophobia.

Discussion 
This section briefly highlights key areas of 
the case and related issues that will pro-
vide some background from which stu-
dent discussion and learning can ensue.

Examination Process
General/history
Patients with albinism may not always 
exhibit significant signs of photophobia 
in many everyday situations or in some 
familiar environments. However, in the 
clinical setting, examination techniques 
should be adjusted to maintain patient 
comfort. Students need to be alert to 
possible clues signaling patient dis-
comfort and photophobia even before 
they begin the history with the patient. 
Clues may include, change in squinting 
pattern related to level of room illumi-
nation, use of a baseball cap indoors, or 
the use of sunglasses indoors. If patients 
are sensitive to light, then the students 
need to think about how they may ad-
just their examination to minimize this 
issue. For example, they may choose to 
assess ocular motilities with a small ob-
ject but not the transilluminator, per-
form slit-lamp biomicroscopy with a 
lower level of illumination and not be-
gin at the cornea, and similarly, when 
performing binocular indirect ophthal-
moscopy, also decrease the illumination 
and start at the periphery. Additional 
techniques to enhance patient comfort 
include demonstrating the brightness 
of the light on the wall or the patient’s 
hand prior to conducting the proce-
dures and discussing the ways in which 
you will attempt to minimize their light 
sensitivity throughout the examination 
process.
Assessment of acuity
Given the patient’s obvious nystag-
mus and knowledge of a probable la-
tent component, it was important to 
begin by measuring the visual acuity 
with both eyes open. You may find it 
instructive to point out to the students 
that, when patients are not binocular, it 
is not technically correct to say binocu-
lar acuity. Many educated parents take 
offense at the improper use of the term. 
Although it takes longer to say and 
write “both eyes open,” it is technically 
correct. Measuring the patient’s visual 
acuity with both eyes open first allows 
for increased comfort on the part of the 
patient, observation of any changes in 



Optometric Education 60 Volume 34, Number 2 / Winter 2009

her head and eye position as the thresh-
old acuity is reached (for both distance 
and near), and any change in the form, 
amplitude, and frequency of her ny-
stagmus. These observations, along 
with the actual visual acuity attained, 
should be noted in the chart. From a 
functional point of view, it is important 
to note not only threshold acuity but 
the last line read with minimal effort. 
When measuring monocular acuity, 
it has been noted that an opaque oc-
clusion will most likely bring about a 
latent nystagmus component whereas 
translucent and optical occlusions bring 
it out less often. Thus, the method of 
occlusion should be noted in the chart 
for future reference. Hertle’s approach 
to acuity assessment/refraction should 
be reviewed and discussed with the stu-
dents.22 This is an interesting approach 
in that a moderate amount of plus is 
used, once the refractive status of the 
patient has been obtained. That is, re-
fraction is performed before monocular 
acuity is obtained.

Management of Anisometropia/
Determining the Best Correction 
for This Patient 
This aspect of the case is instructive, 
as it requires some sleuthing and edu-
cated guess-work to ascertain what 
was provided to the patient. Students 
may benefit from a discussion regard-
ing prescribing options and how to 
make an informed decision with the 
data collected during the examination. 
More advanced students may also ben-
efit from a discussion to include ways 
in which prescriptions may be modi-
fied over time or how adaptation may 
be required prior to the final and most 
optimal prescription choice. Conven-
tional wisdom states that full correc-
tion should be provided early on to a 
patient with anisometropia. There is 
little concern regarding acceptance, and 
size differences are not believed to be 
problematic for most young children. 
This combined with Hertle’s quote, 
“Correction of significant refractive er-
rors in both children and adults with 
nystagmus is the single most powerful 
therapeutic intervention for improving 
vision and visual function in these pa-
tients”22 are strong reasons to attempt 
full correction for the patient.

However, based on mother’s report, a 
full prescription was unsuccessful, and, 
essentially, a full prescription for the 
better-seeing eye was also not toler-
ated. Should the doctor stand on prin-
ciple and provide a full prescription? 
Or should a prescription that would 
be tolerated be provided with a plan to 
modify the amount of correction over 
time? It was also clear that follow up 
with previous eye care providers was 
not maintained. Therefore, the safe 
choice (ie, the compromised prescrip-
tion) was pursued.
Students may benefit from a discus-
sion about the relationships between 
the prescription, accommodation, and 
binocular status.

Procedure for Obtaining a 
Tolerable Prescription
A stepwise approach was taken to ob-
tain a probable tolerated spectacle pre-
scription:

1. Objective and subjective refrac-
tions (cycloplegic and dry)

2. Sphero-equivalent with equal re-
duction in plus provided for each 
eye, with the premise that some 
accommodation with the left eye 
would be preferred

3. Static then dynamic trial frame 
of the prescription

a. Static
i. While seated
ii. While seated with head 

movement
b. Dynamic

i. While moving through space 
and involved in a hand–eye 
game (ball toss)

c. Observation of patient
i. Does she tolerate the heavy 

trial frame?
ii. Does she appear to be nau-

seous or lightheaded
iii. Does her face brighten up 

with the trial frame
iv. Does the frequency or am-

plitude of the nystagmus 
change for the better

v. Is there a positive change in 
head posture? 

d. Listening to patient
e. Adjust as necessary
f. Note acuity with both eyes 

open with “optimal Rx”

Null Point Management
Full spectacle prescription is the first 
and often best place to start. Contact 
lenses have been considered, and there 
is some thought that the combination 
of always viewing through the opti-
cal centers or the mass of the lens it-
self provides an improvement in acuity 
and a reduction in visible nystagmus in 
some cases compared with a spectacle 
prescription. There are various surgi-
cal techniques such as Kestenbaum’s or 
Anderson’s (which have been described 
as two-muscle surgery), a combination 
approach, or even four-recti muscle 
surgery.23 The goal of these procedures 
is to essentially move the null point 
from anomalous head posture and 
eye positions to a head posture that 
would approximate a straight head and 
straight eyes.23 Due to the poor suc-
cess rate, these procedures are not often 
performed.23 A nonsurgical approach 
to null point management is the use of 
yoked prisms. Prisms are placed base 
up, down, left, or right to affect the 
proper change head alignment. 
M had a posture in which she placed her 
chin down and her eyes up; so to main-
tain the eyes-up posture, base-down 
OU needs to be applied. When con-
sidering changing head posture, Weiss 
and Brown recommended starting with 
6∆ in front of each eye. The direction 
of the base is dependent on the posture 
one is looking to correct.24 In M’s case, 
her eyes were in an upward gaze. As 
such, the prism would be applied base 
down such that it would keep her eyes 
in an up gaze yet bring her chin up (to 
maintain fixation). Given the history of 
missed follow-up appointments, it was 
decided to attempt to trial frame the 
possibility using yoked prisms to affect 
a change in posture and consider its in-
corporation into a final prescription. 
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Psychosocial Aspects of Pediatric Low Vision Care
It is important to understand the psychosocial aspects of a 
child with low vision. When there are other markers, such as 
appearance, it can add a layer of resistance to intervention. 
Some individuals with albinism seem to embrace their dif-
ference and advocate strongly for their needs, whereas many 
others want to not to be different and, as such, will reject the 
use of spectacles. Our sense of M, however, was that she was 
comfortable with who she was and was not afraid or unwill-
ing to wear glasses. Her mother seemed to have accepted that 
she has a daughter with albinism but that it was not going 
to define limitations for her. The two also had a good rela-
tionship with one another. Fortunately, albinism is relatively 
common and there are active organizations present through-
out the world. In the United States, organizations such as the 
National Organization for Albinism and Hypopigmentation 
(NOAH; www.albinsim.org) are a vital resource for parents 
and for individuals with albinism. There may be local ac-
tive chapters or outreach by local blind agencies that offer 
programs designed for children and their families. Another 
resource to look into is the National Association of Parents 
of Children With Vision Impairments (www.spedex.com/
napvi). Last, it may be instructive for the family to view Posi-
tive Exposure (www.postiveexposure.org) as well. 
Had we had the privilege of follow up, more in-depth low 
vision care would have been provided. The box below pro-
vides an outline of the general approach to pediatric low vi-
sion care as practiced at the New England Eye Perkins Low 
Vision Clinic.

1. Provide what the child needs at the moment (whether 
it is for something in or out of the classroom). Ensure 
that any assistive devices will be embraced by the child 
now, while keeping an eye on tasks and devices that 
should be considered in the near future. 
a. Engaging the patient in this process is most critical
b. Communication among the doctor, parents, patient, 

teacher, and vision educators is imperative to use a 
positive, well-conceived remediation plan. Advocate 
for services to be provided by TVIs, as well as orien-
tation and mobility specialists as needed.

c. With the parents and educators, inculcate positive 
(and appropriate) self-advocacy by the child to en-
sure that his/her needs are met.

2. Prescribe for significant ametropia; however, if ex-
tremely tactile-defensive, recommend a desensitiza-
tion program to increase the likelihood of wearing a 
spectacle prescription successfully.

3. Consideration could be given to environmental and po-
sitional modifications in the classroom both at school 
and in the home. After the recommendations for modi-
fications are made by the doctors, assessment can be 
made by the vision educators.

4. Nonoptical aids such as a reading stand or line guide 
could be used. 

5. Exploration of the use of a monocular telescope or near-
magnification device (even as simple as a pair of reading 
glasses) could be explored. The use of the monocular tele-
scope, even for nonacademic spotting tasks, should not be 
underestimated in its ultimate acceptance by the patient. 

How much prism should be prescribed for M and what is the 
actual prism in front of each eye? After students see how 
much induced prism there is in the right eye, prism power 
selection for the left eye becomes obvious.

1. Use trial frame as the spectacle component
2. Assume Frame B measurement is 20 mm
3. Given the weight of lens in front of the right eye, and 

frames in general, assume ~2-mm slippage
4. Apply Prentice’s rule given that M’s eyes will remain in 

up gaze
5. Prentice’s rule: 

a. Induced prism (∆) = lens power (D) × distance from 
optical center (cm)

b. Induced prism with 2 mm of slippage (and patient 
looking toward top of frame): (BD): OD: 1.2(7) = 8.4∆ 
OS: 1.2(1) = 1.2

c. Ground in prism (BD): OS: 7∆
d. Total prism in front of each eye: OD: 8.4∆ BD; OS: 

8.2∆ BD
6. Trial frame of proposed prism glasses—was success-

ful, both statically and dynamically

Parents
1. Holbrook MC, Ed. Children with Visual Impairments: A Par-

ent’s Guide 2nd edition. Bethesda, MD: Woodbine House; 
2006. Significant information regarding appropriate vision ser-
vices both doctor related and especially educationally related

2. www.AFB.org: Cite for exploring vision educators resources 
and an excellent listing of other resources

3. www.tsbi.edu: Search engine and repository of information
4. www.e-advisor.us: A collaborative site between a medical cen-

ter and various blindness agencies that provides a wealth of 
information

Students  
(in addition to the references cited) 
1. Kran B, Lyons S, Suckow M. Visual concerns in the child with 

special needs. In Duckman RH, Ed. Visual Development, Di-
agnosis and Treatment of the Pediatric Patient. Philadelphia: 
Lippincott Williams & Wilkins; 2006, pp. 434-461.

2. Maino DM Ed. Diagnosis and Management of Special Popula-
tions. St Louis, MO: Mosby-Yearbook; 1995. (Note: Now avail-
able through the Optometric Extension Foundation, Santa 
Ana, CA 92705-5510 [http://oep.store.excerpo.com/index.
php?action=show_details&product_id=3071, accessed No-
vember 5, 2008.

Pediatric Low Vision Care

Student Exercise

Additional Resources

http://www.albinism.org/
http://www.spedex.com/napvi
http://www.spedex.com/napvi
http://www.positiveexposure.org/home.html
www.AFB.org
www.tsbi.edu
www.e-advisor.us
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Conclusion
M’s care required knowledge of her 
condition, low vision rehabilitation, 
binocular vision (including eye move-
ment assessment, ocular motor assess-
ment, and use of yoked prisms), opti-
cal principles, as well as a sense of how 
the educational system can work with 
optometry to help an independent per-
son with maximal access to the envi-
ronment. It is important that we were 
also aware of the typical psychosocial 
issues that impact children with differ-
ences and were able to provide appro-
priate resources for M. This case is an 
excellent teaching case because it covers 
a genetic condition that impacts em-
metropization, acuity, binocular vision, 
and psychosocial aspects of patient care. 
The realities of patient management in 
a busy, single-parent household are also 
covered. Based on the telephone call 
with the mother 3 months after our 
visit, it seems that we provided M with 
an appropriate prescription that posi-
tively impacted her visual function and 
her head posture. The next step is the 
provision of appropriate magnification 
(optical, electronic, video) and nonop-
tical (correct print size, reading stands, 
etc.) devices to meet her academic and 
her leisure time needs.
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Abstract
Ocular ischemic syndrome (OIS) describes a rare condition wherein there 
is widespread ischemia of the eye due to ipsilateral carotid occlusive disease. 
Eighty percent of cases are unilateral and characterized by a gradual loss of vi-
sion, eye pain, or headache. OIS is more frequently seen in older men. Studies 
predict a 5-year mortality rate of 40% and poor visual prognosis with OIS. 
This teaching case demonstrates many classic findings of OIS and the associ-
ated management considerations; it is unusual because the patient has bilat-
eral OIS. Accurate diagnosis of OIS is challenging, but imperative, to prevent 
morbidity and mortality. 
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Background
he following case report is to 
be used as a teaching guide 
for 3rd- or 4th-year optom-
etry students and optometry 

residents. It outlines many of the classic 
findings in ocular ischemic syndrome 
(OIS). In addition, it explores the com-
plications associated with this condition 
and gives a thorough review of the most 
current treatment options available. 
OIS can be challenging to diagnose. It 
is important to review case reports such 
as this with students and residents to en-
able them to make a quick and accurate 
diagnosis, which can decrease morbid-
ity and mortality rates in patients with 
OIS (i.e. prevent vision loss, myocardial 
infarction [MI], cerebral vascular acci-
dent [CVA]). This is a unique case as 
it illustrates a bilateral presentation of 
OIS.

Student Discussion Guide

Case Description
Patient JS, a 62-year-old Caucasian 
male, first presented to the White River 
Junction Veterans Affairs Medical Cen-
ter (VAMC) eye clinic on December 28, 
2006. His chief complaint was that he 
experienced a “black dot” in the vision 
of his right eye, beginning just before 
he underwent a cardiac catheterization 
in October 2006. This phenomenon 
had been stable for approximately 2 
months, with only a few intermittent 
light flashes in this eye. He also noted 
glare with night driving and blurry vi-
sion in bright sunlight. There was no 
known ocular history. His medical his-
tory was significant for atherosclerotic 
cardiovascular disease; benign hyper-
tension; hyperlipidemia; diabetes mel-
litus type II (diagnosed 2002); status-
post MI × 2 (April 1999, March 2005); 
s/p coronary artery bypass graft surgery 
(May 1999); occlusion and stenosis of 
the carotid arteries; s/p placement of 
taxus-drug eluding stent (March 2005); 
left heart catheterization with unsuc-
cessful attempt to deliver short-taxus 
stent (November 2006); chronic kidney 
disease (stage III); hypertriglyceridemia; 
and intermittent claudication. Patient 
JS had a history of smoking but quit in 
1998. His current medications includ-
ed: clonidine hydrochloride, clopidogrel 
bisulfate, Digoxin (GlaxoSmithKline, 
London, UK), diltiazem, finasteride, 
furosemide, gemfibrozil, glimepiride, 

T
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glipizide, hydrochlorothiazide, isosor-
bide mononitrate, lisinopril, lovastatin, 
metformin, metoprolol succinate, nife-
dipine, nitroglycerin, omeprazole, pan-
toprazole sodium, terazosin hydrochlo-
ride, warfarin, aspirin 325 mg, and fish 
oil gel caps. Patient JS had no known 
drug allergies; however, he did report 
adverse reactions to bee stings.

Examination Findings
Follow-up #1: 4/4/2007
•	 Complained	 of	 extreme	 photo-

phobia, frequent headaches that 
he associated with the extreme 
photophobia—stated he felt as 
if “he is looking through a fog” 
when these headaches occur, and 
intermittent diplopia over the 
last few months. 

•	 Reported	 having	 a	 stroke	 and	
heart attack on March 17, 2007. 
Review of medical records re-
vealed that he had experienced 
a seizure and an episode of atrial 
fibrillation. 

Follow-up #2: 6/15/2007
•	 Reported	 extreme	 light	 sensitiv-

ity, with greater intensity follow-
ing stroke in March 2007. 

•	 Reported	daily	episodes	of	a	vari-
ety of visual changes to include: 
loss of central visual field, loss 
of peripheral visual field, and a 
graying and washing out of vi-
sion that lasted for several min-
utes prior to resolving.

•	 Also	 complained	 of	 persistent	
headaches since his stroke. 

Follow-up #3: 8/10/2007
•	 Reported	 continued	 episodes	 of	

transient loss of central vision 
OD, lasting from 10-15 min up 
to 12 hr and being more promi-
nent when his blood pressure 
levels were subnormal. 

OD OS
Best-corrected visual 

acuity
20/30 20/25

Pupils ERRL, -APD ERRL, -APD
Extraocular motility Full, extensive Full, extensive
Confrontation fields FTFC FTFC

Biomicroscopy Normal, no NVI Chalazion LL, no NVI
Intraocular pressures 

(GAT)
14 mmHg 14 mmHg

Dilated fundus exam 2+ cortical spoking, invad-
ing visual axis with mild 
NS; vitreal syneresis; 2+ 

vessel tortuosity

2+ cortical spoking, invad-
ing visual axis with mild NS; 
vitreal syneresis; 2+vessel 

tortuosity;
multiple blot hemorrhages 

in mid-periphery
(see Figure 1)

OD OS
Best-corrected visual acuity 20/40 20/30
Intraocular pressures (GAT) 9 mmHg 9 mmHg

Biomicroscopy Stable to previous, no 
NVI

Stable to previous, no 
NVI

Dilated fundus exam Multiple blot hemor-
rhages in mid-periphery

Multiple blot hemor-
rhages in mid-periphery

OD OS
Best-corrected visual acuity 20/60+1 20/25-2
Intraocular pressures (GAT) 10 mmHg 10 mmHg

Gonioscopy

(Goldmann 3-mirror)

Ciliary body band visible 
360° with slightly en-
gorged posterior iris 

vessels, no NVA

Ciliary body band visible 
360 degrees with slightly 
engorged posterior iris 

vessels, no NVA

Table 1 
Initial presentation: 12/18/2006

Table 2: Follow-up #2: 6/15/2007

Table 3: Follow-up #3: 8/10/2007

Figure 1 
Mid-Peripheral Intraretinal Hemorrhages Seen 

Bilaterally in Patient JS
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Learning Objectives
At the conclusion of this case dis-
cussion, participants should be 
able to:
1. Understand and be able to 

describe the basic signs and 
symptoms of OIS

2. List and differentiate key 
ocular, visual, and systemic 
characteristics associated with 
OIS

3. Develop an appreciation for 
differentiating individuals 
with OIS from other retinal 
vascular conditions

4. Describe the risks and ben-
efits of different management 
options for patients with OIS 

5. Apply guidelines set forth by 
the American Heart Associa-
tion in the management of ca-
rotid artery disease

6. Understand treatment op-
tions for OIS and carotid ar-
tery disease

Discussion Questions 

A. Knowledge/Facts/Information Required for Critical Review of Case
1. What are some of the classic clinical findings in an individual with 

OIS? 
2. What are the main risk factors for OIS?
3. What are some of the characteristic symptoms an individual might pres-

ent with in OIS?
4. What diagnostic tests can be ordered in a patient with presumed OIS?

B. Critically Assessing Implications of Treatment: Patient Management Options
1. What treatment options are available for patients with OIS and/or ca-

rotid artery disease?
2. What are the current treatment guidelines set forth by the American 

Heart Association for carotid artery disease?
3. What treatment options are available for patients who develop neovas-

cularization?
4. What oral medications are available for the treatment of carotid artery 

disease? What are their roles in treatment?

C. Critical Analysis: Questioning and Generating Hypotheses and Solutions
1. Can an individual develop OIS if there is no known stenosis of the in-

ternal carotid arteries? If so, in what manner and what diagnostic tests 
do we have to determine this?

2. What is the prognosis for an individual with OIS?
3. Are there any means by which an individual’s eyes could be “spared” 

from developing ischemia?
4. In which subset of patients would carotid artery stenting be more ap-

propriate and why?

D. Differential Diagnosis Skills
1. How would you differentiate OIS from central retinal vein occlusion 

(CRVO)?
2. What other condition(s) can cause OIS?
3. What is the key diagnostic factor in differentiating OIS from other con-

ditions with mid-peripheral retinal hemorrhages as a clinical finding?

Key Concepts
1. Known causes/risk factors for 

developing OIS
2. Understanding the pathophys-

iology of anterior and posterior 
segment findings in OIS

3. Determination of proper auxil-
iary testing and ruling out oth-
er comorbidities in a patient 
with presumed and/or known 
OIS

4. Awareness of the guidelines set 
forth by the American Heart 
Association for carotid endar-
terectomy and carotid artery 
stenting

5. The role of anticoagulants and 
antiplatelet medications in the 
management of patients with 
OIS

6. Understand the significance of 
a multidisciplinary approach 
when managing an individual 
with OIS
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Educator’s Guide
Learning Objectives and Key Concepts 
are listed in the  Student Discussion 
Guide.

Case Description 
Listed below is a brief summary of 
the management and treatment plans 
for each encounter with Patient JS, in 
addition to other salient information 
relevant to this case. Please refer to the 
Student Discussion Guide for patient 
ocular/medical history and examina-
tion findings.

Literature Review 
OIS, a manifestation of carotid artery 
disease, is associated with severe bilat-
eral or unilateral carotid artery obstruc-
tion and affects both the anterior and 
posterior segments of the eye. Eighty 
percent of cases are unilateral. The signs 
and symptoms of OIS are variable and 
may be subtle, so that the condition 
may be either misdiagnosed or over-
looked entirely. Carotid artery disease 
is also associated with disturbances in 
the ophthalmic artery blood flow and 
velocity, which may exacerbate the 
signs and symptoms of OIS. Ocular 
symptoms are often the first indication 
that a vascular insufficiency exists.1,2

OIS is most prevalent in patients be-
tween the ages of 50 and 70 years of age 
and shows a 2:1 gender predilection to-
wards men.2 Other risk factors include 
a history of hemispheric TIA or stroke, 
a history of intermittent claudication, 
ipsilateral internal carotid artery (ICA) 
stenosis of 80-94%, and an absence of 
collateral vessels on angiography.3 The 
following is a list of known causes of 
OIS: carotid artery occlusion or steno-
sis, with hypertension being the most 
common underlying disorder; ophthal-
mic artery disease, which is identical to 
carotid artery disease, however there is 
no evidence of significant hemodynam-
ic changes in the ipsilateral common 
or internal carotid artery; vasculitis, 
such as giant-cell arteritis or Takayasu 
disease, which results in inflammatory 
occlusion of the carotids. In Takayasu 
disease, generally bilateral OIS occurs 
associated with aortic or bilateral com-
mon carotid artery occlusion; vascular 
disorders affecting small blood vessels, 
such as scleroderma; previous radia-
tion therapy to the head and neck and 
proximal to the carotids; and compres-

Assessment
1. OIS OS secondary to carotid 
stenosis 
2. Photopsia OD without vitreal 
detachment or traction

Plan
Patient educated on findings and told to 
Return to clinic immediately if any eye pain, 
redness, or vision loss occurred. Con-
tinue clopidogrel bisulfate and aspirin as 
prescribed by vascular surgeon. Return 6 
months for dilated fundus exam.

Assessment
1. Persistent ocular ischemia OS 
secondary to carotid stenosis
2. Photopsia OD

Plan
Return immediately if eye pain, redness, or 
vision loss occurred. NoIR amber filter or-
dered to relieve symptoms of photophobia.

Assessment
1) Bilateral OIS secondary to 
completely occluded right and left 
internal carotid arteries.

Plan
Return to clinic immediately if eye pain, red-
ness, or vision loss occurs. Return 4 weeks for 
careful anterior segment evaluation, gonios-
copy, and intraocular pressure check

Assessment
1. Bilateral OIS OU without neo-
vascularization.

Plan
Patient educated that visual phenomena he 
experiences are a result of 
severe carotid stenosis, which will most likely 
remain as long as the occlusions are present. 
Return to clinic 6-8 weeks for anterior segment 
evaluation and Humphrey visual field.

Initial presentation: 12/18/2006

Follow-up #1: 4/4/2007

Follow-up #2: 6/15/2007

Follow-up #3: 8/10/2007

Note. Other salient information: carotid duplex (6/28/06)—95% stenosis of right carotid; 
100% occlusion of left carotid

Note. Other salient information: 1. Extracranial cerebrovascular duplex exam (1/17/2007): 
<50% stenosis of the right common carotid artery (CCA), right internal carotid artery 
(RICA) stenosis 70-99%; right external carotid artery (RECA) stenosis >50% (with high-
grade stenosis or a short occlusion with reconstitution); left CCA <50% stenosis, LICA 
completely occluded, and left external carotid artery (LECA) occluded (with reconstitu-
tion). The left CCA remained patent because of a patent superior thyroid artery. 2.Carotid 
artery stenting was then recommended by vascular surgeon over a carotid endarterectomy 
with a right ICA stent placement performed 3/6/2007. 3. Extracranial cerebrovascular 
duplex exam following RICA stent: right CCA stenosis <50%; RICA stenosis 50-69%; 
RECA stenosis >50%. A patent carotid stent was noted as well as improved velocities com-
pared with the previous study. 4. 3/19/07: left cardiac catheterization performed, revealing 
90% stenosis of the ostial segment of the left circumflex artery. No surgery was recom-
mended. Patient was advised to continue with anticoagulation medications and blood 
pressure management.

Note. Other salient information: 1. Extracranial cerebrovascular duplex exam (4/12/2007): 
right CCA stenosis nearly occluded, the RICA completely occluded, and RECA >50% 
stenosed; left CCA >50%, left internal carotid artery (LICA) occluded, LECA occluded 
with reconstitution. Impression by primary care physician was noted as early postpro-
cedure carotid stent thrombosis (closure at 2 weeks s/p right carotid stent). 2. Repeat 
carotid duplex of the right side (5/31/2007) revealed that the right CCA and RICA were 
occluded. The RECA was reconstituted.

Note. Other salient information: neurology consult on 7/5/2007 mentioned the possibility 
of Patient JS undergoing an extracranial–intracranial bypass graft.
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sion caused perioperatively, by severe 
dysthyroid orbitopathy or by a neck 
tumor.4-6 Studies have shown a 40 per-
cent 5-year mortality rate in individuals 
diagnosed with OIS and a poor visual 
prognosis.7 It is interesting to note that 
the primary cause of death in OIS is 
myocardial infarction (63%) and not 
cerebrovascular accident (CVA) or a 
stroke. Although, strokes are the sec-
ond leading cause of death in this pa-
tient population (19%)1 
Signs and symptoms of OIS are usu-
ally elicited when the ipsilateral carotid 
artery is greater than 90% occluded. 
The most common symptom of OIS is 
slowly progressive loss of vision, though 
10% of cases describe a sudden visual 
decline. A number of patients present 
with amaurosis fugax only and, more 
rarely, light-induced amaurosis.1,8 An-
other phenomenon one might expe-
rience is increased teichopsia, which 
is depicted as positive after-images of 
varying shapes and colors.1 A dull ache 
or pain in the eye or orbit is another 
presenting feature in nearly half of pa-
tients with OIS and may be caused by 
ischemic damage to the ophthalmic di-
vision of the trigeminal nerve, anterior 
segment inflammation, or elevated in-
traocular pressure.1,4 
Exact presentations of OIS depend on 
the extent of ischemia and the degree 
of secondary neovascularization. As 
mentioned previously, OIS can mani-
fest signs in the anterior and posterior 
segments of the eye. The most prevalent 
anterior signs of OIS are: rubeosis iri-
des, uveitis, episcleral vascular conges-
tion, mid-dilated and sluggish pupils, 
corneal edema/striae, and lowered IOP. 
These findings are a result of hypop-
erfusion to the long and anterior cili-
ary arteries.4 Low intraocular pressure 
in the presence of rubeosis irides has 
been described by some practitioners 
as pathognomonic for OIS. Typically, 
neovascularization of the iris, along 
with retinal ischemia, will induce neo-
vascular glaucoma; however, if the ca-
rotid has significant stenosis, then the 
ciliary body is hypoperfused and the 
IOP may be lower than normal. Some 
patients with the latter will develop an 
IOP spike if they have a carotid endar-
terectomy that results in increased cili-
ary body perfusion.
Characteristic posterior segment find-
ings include: narrowed retinal arteri-
oles, dilated and irregular retinal veins 

(not tortuous), and mid-peripheral in-
traretinal hemorrhages (see Figure 1). 
These findings are collectively referred 
to as hypoperfusion retinopathy and 
occur as a result of decreased arterial in-
flow secondary to significant stenosis of 
the ipsilateral carotid artery, leaving ret-
inal capillary beds in the mid-periphery 
and periphery starved for oxygenated 
blood. Neovascularization of the disc 
and/or retina, cotton wool spots, col-
laterals, cystoid macular edema (CME), 
and a macular “cherry red” spot may 
also be present as further consequences 
of ischemic damage to the surround-
ing retinal capillaries. “Sludging” of the 
blood column within the retinal veins 
can occur as well due to an overall lack 
of perfusion pressure, a finding known 
as venous stasis retinopathy.1,4,9

The sequelae of carotid artery disease 
can progress quickly, especially if bi-
lateral carotid stenosis is present. The 
development of collateral vessels in re-
sponse to chronic ischemia spares most 
eyes in cases of severe carotid stenosis. 
It is possible, however, that the devel-
opment of these vessels may produce a 
“steal syndrome,” diverting blood away 
from the eye and to the brain instead, 
thus actually causing OIS.1 Collateral 
flow to the eye may be supplied by the 
posterior circulation of the brain or 
by branches of the external carotid ar-
tery.13 
A variety of diagnostic tests and imag-
ing are available to aid in the diagno-
sis and treatment of OIS. Intravenous 
flourescein angiography (IVFA) is 
helpful in determining the appropri-
ate treatment for patients with OIS.4 
In patients with OIS, IVFA will reveal 
delayed choroidal filling, prolonged 
arteriovenous transit time, and retinal 
vessel staining.1 Ophthalmodynamom-
etry measures ophthalmic arterial pres-
sure and can be used to distinguish OIS 
from a central retinal vein occlusion. 
In OIS, retinal artery pressure is usu-
ally low and pulsations of the central 
retinal artery may be present sponta-
neously or be elicited with light digital 
pressure.1,4 Electroretinography (ERG) 
is another diagnostic tool. Patients with 
OIS will exhibit decreased amplitude of 
the a and b waves due to a reduction 
in central retinal artery and choroidal 
perfusion.1,10 Carotid duplex scanning 
and angiography are excellent imag-
ing modalities that visualize ulcerative 
vascular lesions, the grade of steno-
sis or occlusion, and the formation of 

mural thrombus. They also assist in 
demonstrating collateral circulatory 
patterns within the carotid system.10 
Another option is intra-arterial digital 
subtraction angiography (DSA), which 
uses computer image enhancement to 
determine blood flow.1 Orbital color 
Doppler imaging can help facilitate the 
study of the orbital vasculature and will 
display reduced peak systolic velocities 
of central retinal and/or posterior cili-
ary arteries in OIS.10,11 

Differential Diagnoses
The differential diagnoses considered in 
this case included: 
•	 CRVO	shows	similar	signs;	how-

ever, there may be optociliary 
shunt vessels and dilated retinal 
veins that are tortuous and regu-
lar in caliber. CRVO is generally 
characterized by the presence of 
optic disc swelling. Ophthalmo-
dynamometry may distinguish 
CRVO from OIS. Ophthalmic 
artery pressure is normal to in-
creased in CRVO.1,2,4,7

•	 Diabetic	 retinopathy	 is	 usually	
seen bilaterally and is typically 
more symmetrical in appearance 
than OIS. Retinal hemorrhages 
are usually concentrated in the 
posterior pole. Hard exudates 
are generally present in diabetic 
retinopathy but conspicuously 
absent with OIS. If anterior seg-
ment signs are also visible, one 
should be more suspicious of 
OIS.1,2,4,7

•	 Hypertensive	 retinopathy	 has	
similar findings to OIS, such as 
retinal arteriole narrowing and 
cotton-wool spots. Patients with 
these ocular changes tend to be 
asymptomatic.2,7,12

•	 Venous	stasis	retinopathy	(VSR)	
is a milder form of nonischemic 
CRVO. Presenting signs include 
dot and blot and flame-shaped 
hemorrhages, along with dilated 
and tortuous retinal vessels and 
microaneurysms. The condition 
is usually bilateral and is associ-
ated with hyperviscosity syn-
dromes such as polycythemia 
vera, multiple myeloma, and 
Waldenstrom’s macroglobuline-
mia. Patients with VSR tend 
to have better overall perfusion 
compared with patients with 
OIS.2,7
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•	 Anemic	 retinopathy	 is	 classified	
by the presence of superficial 
flame or blot-shaped, intrareti-
nal hemorrhages, cotton-wool 
spots, and, rarely, exudates, reti-
nal edema, and vitreous hemor-
rhage. These findings will usu-
ally resolve once the treatment of 
anemia is initiated.2

•	 Nongranulomatous	 anterior	
uveitis shares a few presenting 
signs with OIS, including dull or-
bital pain, decreased vision, and 
anterior chamber inflammation. 
The two can be easily differenti-
ated, however. In a patient with 
uveitis, the condition normally 
resolves rapidly to treatment with 
topical corticosteroids, whereas it 
is often refractory in OIS.4

•	 OIS	 is	 most	 commonly	 recog-
nized by its retinal findings, in-
cluding dilated retinal veins that 
are irregular in caliber and are 
not tortuous. Narrow arterioles, 
cholesterol plaques, mid-periph-
eral retinal hemorrhages, iris 
neovascularization, and posterior 
segment neovascularization are 
other characteristic signs. A key 
diagnostic factor is the presence 
of asymmetric vascular disease in 
the anterior and/or posterior seg-
ment of the eye. 

Discussion
There are several treatment options one 
may consider when determining the 
proper management for a patient with 
OIS. Carotid endarterectomy has been 
used for many years in the treatment of 
carotid artery disease and patients with 
OIS. It is an invasive procedure where 
the internal, external, and common ca-
rotid arteries are clamped. The lumen 
of the internal carotid is then surgically 
opened and the atheromatous plaque 
substance is removed from the vessel 
wall. Several studies have exhibited the 
benefits of endarterectomy. Two such 
studies include the North American 
Symptomatic Carotid Endarterectomy 
trial (NASCET) and the European Ca-
rotid Surgery Trial (ECST). These trials 
showed that carotid endarterectomy was 
beneficial in reducing the risk of stroke 
in patients who had 70-99% stenosis of 
the ICA, as long as it was noted within 
180 days after hemispheric or monocu-
lar TIA or minor hemispheric stroke.3,14 
As stated in the American Heart Asso-
ciation guidelines, it is suggested that 

patients with 70% to 90% ipsilateral 
stenosis, who have a history of TIA or 
ischemic stroke within the previous 6 
months, undergo carotid endarterecto-
my of the occluded artery. This proce-
dure is also recommended for patients 
with moderate ipsilateral stenosis (50-
69%), if they have recently experienced 
TIA or ischemic stroke. Carotid endar-
terectomy is not indicated in patients 
with less than 50% stenosis.14-16 One 
case report by Kaiboriboon et al de-
scribed an incidence of bilateral carotid 
stenosis treated with carotid endart-
erectomy. Following a right carotid en-
darterectomy, visual symptoms resolved 
and photostress test results were found 
to be normal.8 Some professionals are 
now questioning the effectiveness of 
carotid endarterectomy, stating that the 
current research is inadequate to deter-
mine if it is truly beneficial in the treat-
ment of carotid artery disease.3 One 
disadvantage of carotid endarterectomy 
is its association with increased systemic 
oxidative stress, which has been shown 
to be a predictor in the development 
of recurrent stenosis.17 Nonetheless, it 
is still considered to be the standard of 
care for significant carotid stenosis. 
Carotid artery angioplasty with stent 
placement (CAS) is emerging as a safe, 
less invasive alternative to carotid en-
darterectomy in restoring cerebral per-
fusion pressure as well as ocular circula-
tion.14,18-20 Many studies are underway, 
some with conflicting findings, but all 
are focused on determining the effi-
cacy and benefits of stenting compared 
with endarterectomy. According to the 
American Heart Association guidelines, 
carotid stenting is a viable option for 
patients with symptomatic severe steno-
sis (>70%) and in whom the stenosis is 
too difficult to access surgically, those 
who have medical conditions that in-
crease the risks for surgery, or when 
re-stenosis has occurred.14,19 The ECST 
included 125 patients who fit this cri-
teria and found angioplasty with stent 
placement to be more efficacious in this 
subset of high-risk patients than ca-
rotid endarterectomy.19 In recent years, 
angioplasty of the external carotid ar-
teries with drug-eluting stents has been 
under investigation in the treatment of 
symptomatic carotid stenosis and has 
been associated with a 70-80% reduc-
tion in the rate of re-stenosis compared 
with bare metal stents. Stents included 
in these trials are the sirolimus-eluting 
Cypher stent (Cordis Corp., Warren, 

NJ) and the Boston Scientific’s (Natick, 
MA) paclitaxel-eluting Taxus stent.13 
The benefits of carotid artery stenting 
exclusively on ophthalmic blood flow 
are also being studied. Kawaguchi et al 
discovered that, within 24 hr of under-
going carotid artery stenting, patients 
who initially had retrograde ophthalmic 
artery flow as a result of carotid artery 
stenosis were shown to have increased 
velocity in blood flow and resolution of 
flow in the antegrade direction. In ad-
dition, these patients showed marked 
improvement in visual symptoms and 
signs of OIS, revealing that this pro-
cedure has potential to be another safe 
and effective method in minimizing the 
ocular manifestations of carotid artery 
disease.18 Findings from the CREST 
study have encouraged the cautious ap-
proval of carotid artery stenting in pa-
tients with neurological symptoms (i.e., 
ipsilateral stroke, TIAs, and amaurosis 
fugax) in association with severe medi-
cal comorbidities.15 For Patient JS, it 
was determined that angioplasty with 
carotid artery stenting was a more ap-
propriate route of treatment over carot-
id endarterectomy, given his high-grade 
bilateral internal carotid stenosis. 
One consequence of OIS is neovascular 
glaucoma. The management and con-
trol of IOP can be extremely challeng-
ing after a patient presents with neovas-
cularization of the angle. Topical and 
oral glaucoma medications, with the 
exception of prostaglandins and pilo-
carpine (as they may exacerbate ocular 
inflammation), can be initiated to man-
age elevated IOP levels. In severe cases 
of neovascular glaucoma, surgery may 
be considered. Trabeculectomy with 
antimetabolites, aqueous tube shunts, 
and diode laser cyclodestruction are 
possible surgical options.1,4,7 Photody-
namic therapy (PDT) with verteporfin 
recently has proven to be effective in 
partially obliterating anterior segment 
neovascularization in certain cases.21 
Other surgical options emerging in-
clude a combination pars plana Ahmed 
valve implant with vitrectomy and pan-
retinal photocoagulation (PRP) or a 
complete PRP in combination with a 
trabeculectomy and mitomycin C.22,23 
Panretinal laser photocoagulation is an-
other method of treatment considered 
in patients with OIS and is indicated 
when areas of anterior and/or posterior 
neovascularization are observed. Most 
evidence supporting the use of PRP 
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in the treatment of OIS stems from its 
effects on patients with diabetic retin-
opathy and retinal vein occlusions. One 
study comparing treatment modalities 
for neovascularization in the event of 
ischemic CRVO showed no preven-
tion of angle or iris neovascularization 
if PRP was initiated prophylactically. 
However, it did show regression of 
angle and iris neovascularization and 
reduced progression to neovascular 
glaucoma.24 PRP does have the poten-
tial to cause some adverse side effects, 
including increased ocular pain and a 
severe deterioration of the visual field 
in eyes already having a low central 
visual acuity. It should be noted, how-
ever, that PRP is currently the standard 
of care for treating neovascularization 
and, therefore, should be administered 
to any patient showing progression of 
neovascularization.4,21

Intravitreal bevacizumab (Avastin; 
Genenteche/Roche, South San Fran-
cisco, CA), an antivascular endothe-
lial growth factor (VEGF) monoclonal 
antibody, has recently been trialed in 
patients who develop iris neovascu-
larization and cystoid macular edema 
(CME) as a result of ocular ischemia. 
VEGF is recognized as a key regulator 
of pathological ocular neovasculariza-
tion. In OIS, retinal ischemia triggers 
the release of a number of angiogenic 
factors, including VEGF. In one study, 
only 1 week after treatment with Avas-
tin, 2 patients were observed to have 
regression of iris neovascularization and 
some resolution of macular edema but 
without changes in their best-corrected 
visual acuity or IOP. After the develop-
ment of neovascular glaucoma follow-
ing a central retinal artery occlusion, a 
single intravitreal injection of Avastin 
led to the dramatic regression of new 
iris and angle vessels as well as a sharp 
drop in 1 patient’s intraocular pressure. 
Moreover, three cases of angle closure 
secondary to neovascularization were 
treated with a sole injection of Avastin 
and showed rapid resolution in as early 
as 1 week.4,25-27 For these reasons, intra-
vitreal anti-VEGF agents may be used 
as an adjunctive therapy for this sub-
set of patients. It is a fairly noninvasive 
method for treating these manifesta-
tions of OIS and can be administered 
in an outpatient setting.
Anticoagulants and antiplatelet agents 
can be initiated in the advent of carotid 
stenosis, especially if stenosis is noted 
bilaterally and is so severe that surgical 

intervention is contraindicated. As in 
the case of Patient JS, it may be recom-
mended that patients be maintained on 
an anticoagulant medication such as 
warfarin and/or an antiplatelet medi-
cation such as clopidogrel bisulfate.1,19 
The American Heart Association rec-
ommends antiplatelet agents over anti-
coagulants to reduce the risk of recur-
rent stroke and other cardiovascular 
events for patients with noncardioem-
bolic ischemic stroke or TIA.14 A low 
daily dose of aspirin, usually between 
50 and 325 mg, is also recommended 
in preventing further TIA or strokes in 
symptomatic patients.1,11,14,28 The use 
of this medication is somewhat contro-
versial, as there is an increased risk of 
bleeding complications with long-term 
use, such as nose bleeds, bruising, and 
excessive bleeding after minor injuries. 
More severe problems, such as sponta-
neous bruising, bleeding that is difficult 
to arrest, frank hematuria, gastrointes-
tinal bleeding, and hemoptysis can also 
occur and require urgent assessment. 
Patients with nonhemodynamically 
significant stenosis (<50-60%) may 
benefit from chronic low-dose aspirin 
treatment; however, anticoagulant and 
antiplatelet agents are generally reserved 
for patients with inoperable carotid dis-
ease.4,14,28 

Conclusion
OIS is most likely an underdiagnosed 
condition and provides many diagnos-
tic and therapeutic challenges due to 
the spectrum of signs and symptoms 
that patients may present. The diagno-
sis of OIS is indicative of an individual’s 
poor systemic health and carries signifi-
cant visual consequences. Fortunately, 
in the case of Patient JS, his visual out-
come remains good at this time. How-
ever, he is at high risk for rapid vision 
loss. Studies have shown that vision 
can progress to “counting fingers” or 
worse after 1 year, even with maximal 
therapeutic intervention. The manage-
ment of OIS is tedious and the primary 
goal is to prevent further ocular dam-
age and vision loss. A 90% relative risk 
reduction for stroke, and ocular conse-
quences such as OIS, can be achieved 
through the treatment of this and other 
systemic comorbidities. A multidisci-
plinary team of physicians, including 
an optometrist or ophthalmologist, car-
diologist, neurologist, vascular surgeon, 
and, in some cases, an interventional 
neuroradiologist may be necessary to 

ensure maximum patient outcome.1,28 
There are a variety of treatment options 
available for patients if the signs of OIS 
are recognized early. Some treatments 
prevent further damage without visual 
improvement, whereas others can help 
maintain or improve visual outcome as 
well as the overall systemic well being 
of the patient. As primary care optom-
etrists, it is our duty to recognize the 
subtle ocular signs and symptoms of 
OIS and proceed with prompt medical 
treatment and referral when necessary
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Abstract
Background: This study assessed the advantages and disadvantages of an au-
dience response system (ARS) in the optometric classroom and its effectiveness 
as a teaching aid. Methods: Data were gathered from a survey of students 
and faculty members regarding the use of the ARS in the optometric classroom. 
Results: The results of this survey study showed that when effectively integrated 
into a lecture, the ARS can provide an incentive for student attendance, in-
crease class participation, promote active thinking, and make lecture time more 
enjoyable. Conclusions: The ARS is an effective way to promote active learn-
ing in the optometric classroom. 
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Introduction
ith the ever-expanding 
volume and complex-
ity of the optometric cur-
riculum, faculty members 

have been given the responsibility of 
presenting a greater amount of infor-
mation to students, almost invariably 
without an increase in lecture time. The 
need for innovative teaching strategies 
is of utmost importance to facilitate ac-
tive learning and retention of the ma-
terial that is being presented.1 Growing 
in popularity among universities and 
graduate programs, audience response 
systems (ARS) create an enjoyable 
learning environment, which enables 
instructors to instantaneously “poll the 
audience” and to display the responses 
in real time on the projector screen. The 
ARS (also known as classroom response 
system, electronic voting system, polling 
technology, or “clickers”) assists in ani-
mating lectures, generating discussion, 
improving attendance, and enhancing 
student involvement in a nonthreaten-
ing yet interactive atmosphere.2,3 It has 
been shown that using this technol-
ogy can increase long-term retention of 
knowledge and possibly even improve 
health care outcomes.4-7 Currently, there 
are publications reporting ARS use in 
many health care programs, including 
medicine, dentistry, nursing, veterinary 
medicine, and psychology.8 However, 
no data have been presented related to 
optometric education.
Immediate feedback provided by au-
dience response technology allows the 
instructor during his/her lecture to de-
termine if more elaboration is necessary 
or if proceeding to a different topic is 
appropriate. This feedback reveals to 
the student his/her own understanding 
of the concepts questioned, particularly 
compared with classmates.9-12 The ano-
nymity provided by the ARS onscreen 
display allows for enhanced student en-
gagement and participation, providing 
an active learning environment, espe-
cially for the less vocal students.9,11 
ARS technology has existed since the 
1970s and has undergone several gener-
ations of improvements.7 Earlier systems 
were costly, with limited portability due 
to the need for a wired connection to 
the receiver. Later, wireless infrared (IR) 
technology became available that im-
proved portability, but these systems 
were not able to accurately accommo-
date class sizes of over 100 students.2,7 

W
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Turning Point, by Turning Technologies, Youngstown, OH.

In 2005, lower cost radiofrequency 
(RF) systems were introduced, which 
in addition to improved accuracy, were 
able to overcome the limitation of the 
IR technology and to handle class sizes 
on a much greater scale.2,7

The purpose of this study was to inves-
tigate initial experiences with an ARS 
in the optometric classroom. Perspec-
tives of students and faculty members 
were obtained on the advantages and 
disadvantages of the ARS and its effec-
tiveness as a teaching aid. 

Methods and Materials
In November 2007, the University 
of Alabama at Birmingham (UAB) 
School of Optometry purchased the 
TurningPoint (Turning Technologies, 
Youngstown, OH) ARS. This particular 
ARS was chosen because it was already 
being used by the UAB School of Med-
icine. Because medical and optometry 
students share basic science courses at 
UAB, synchronization was the driving 
factor in selecting TurningPoint. Stu-
dents were required to purchase one 
response device (clicker) that can be 
used for all courses within the 4-year 
curriculum. Turning Point receivers 
were purchased by the optometry de-
partment for the classroom comput-
ers.13 Program software and technical 
support were obtained online at www.
turningtechnologies.com. In addition, 
onsite training workshops were held 
for the faculty to assist in learning the 
features and capability of this audience 
response program.
The TurningPoint ARS (Figure 1) uti-
lizes a portable, credit-card sized, hand-
held keypad known as a clicker with 
which the user can answer questions 
displayed on the projection screen. 
Data from the students’ responses are 
sent by way of a RF signal to a receiver 
connected to the presenter’s computer. 
The data collected are interpreted by 
the installed software and are displayed 
on the screen anonymously and instan-
taneously (Figure 2). The system is fully 
integrated into PowerPoint (Microsoft, 
Redmond, WA), allowing the presenter 
to create question slides into an existing 
PowerPoint presentation and to present 
a lecture with ARS using a single pro-
gram. Question slides can be enhanced 
with graphics, pictures, and sound 
clips. 
Each clicker has a unique identification 
number that is linked to a particular 

student enrolled in the course, allowing 
instructors to collect individual student 
data regarding the questions answered. 
Data collected during the session can 
be used to generate 35 different types 
of reports, including participant lists, 
demographics, and percentage scores 
based on correct answers. All reports are 
created as Excel (Microsoft, Redmond, 
WA) documents, and the information 
gathered can also be imported into 
Web-based course management systems 
such as Blackboard Vista (Blackboard, 
Inc., Washington, DC).13

Clinical Evaluation of the Visual Sys-
tem (CEVS) is a four-quarter course se-
quence for teaching optometric clinical 
skills and methods. This course was one 
of the first in the optometry program 
at UAB to integrate the use of clickers 
into its lectures. In this course, the in-
structors typically include 3–4 clicker 
questions per lecture hour, reinforcing 
the key points of the lecture topic. The 
types of questions asked require critical 
thinking and encourage the interpreta-
tion and correlation of patient data. At 
the end of each lecture, the data col-

Figure 1 
The TurningPoint Receiver and Response Keypad

Figure 2 
Example of Onscreen Question Slide With Response 

Graph and Correct Answer Indicator
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Survey Question Strongly 
Agree

Agree Neither 
agree nor 
disagree

Disagree Strongly 
Disagree

Mean 
(n=47)*

SD

The ARS improves my retention 
of material presented in lecture 32% 55% 13% 0% 0% 4.19 0.65

The ARS affects my engagement 
and participation in lectures 66% 21% 9% 4% 0% 4.49 0.83

The ARS increases my under-
standing of the subject content 
presented in lecture

34% 38% 24% 4% 0% 4.02 0.87

The ARS makes the lecture more 
enjoyable 23% 34% 26% 11% 6% 3.57 1.16

The ARS encourages me to 
clinically apply material learned 
in lecture

47% 32% 19% 2% 0% 4.23 0.84

The ARS helps me to think 
throughout the lecture and stay 
more alert

47% 23% 24% 2% 4% 4.06 1.09

I feel more prepared and perform 
better on quizzes and exams 
because of the ARS

13% 34% 42% 9% 2% 3.47 0.91

Anticipating ARS questions in 
class motivates me to prepare in 
advance of the lecture

30% 34% 21% 13% 2% 3.77 1.09

Total number enrolled in course=47; Total number of responses=47 (100% participation).
*Strongly Agree=5; Agree=4; Neither Agree nor Disagree=3; Disagree=2; Strongly Disagree=1.

lected from student participation are 
used to monitor attendance and to pro-
vide students with bonus participation 
points toward their overall course grade. 
The clicker questions are omitted from 
the lecture handouts of the PowerPoint 
slides, providing students with an in-
centive to attend lectures in addition to 
the bonus points. The instructors have 
also used the “fastest responder” feature 
of the TurningPoint software to create a 
“Jeopardy”-style review game at the end 
of each term of the course, in which 
prizes are given to the students with the 
highest scores. The fastest responder 
feature is an advanced tool that iden-
tifies the student who responded first 
and makes his/her name and response 
time visible on the projection screen. 
The response time is shown to the near-
est hundredth of a second.
After the first of a four-quarter course 
sequence, students enrolled in CEVS 
were surveyed on their perceptions of 
clicker use during lectures. The data 
collected from the survey were used 
to assess the students’ satisfaction with 
the ARS and its ability to enhance their 

learning environment. In addition, 
faculty members of the UAB School 
of Optometry were surveyed on their 
experiences with the TurningPoint soft-
ware and utilization of the technology 
in their courses. Voluntary anonymous 
participation was obtained for both 
surveys. 

Results
Of 47 students enrolled in the CEVS 
course, 47 students (100%) responded 
to the survey. Of the responses received, 
46 students (97.9%) felt that the ARS 
was a helpful learning aid, and 40 stu-
dents (85.1%) preferred lectures that 
used the ARS over those that did not. 
The perceived ease of use of the Turn-
ingPoint response device was an average 
of 1.74 on a 5-point Likert scale (1, very 
easy; 2, moderately easy; 3, neither easy 
nor difficult; 4, moderately difficult; and 
5, very difficult). The students’ experi-
ences with the ARS are shown in Table 
1. The eight-question survey demon-
strates that students enjoyed and ben-
efited from ARS use in the classroom. 

Eighty-seven percent of students either 
agreed or strongly agreed that the ARS 
improved retention of material present-
ed in lectures and favorably affected 
their engagement and participation in 
lectures. Overall, clicker use increased 
student understanding of lecture mate-
rial, made classes more enjoyable, and 
helped students apply concepts learned 
in class. Forty-seven percent of students 
felt that they performed better on ex-
ams and quizzes because of the ARS. 
Most students (83%) preferred that 
clicker questions be used only for bo-
nus points, in which their responses did 
not adversely affect their grade. When 
asked if they felt the cost of the clickers 
was reasonable, 32 students (68.1%) 
felt that it was, whereas the remaining 
15 students (31.9%) felt the clickers 
should be provided at a lower price or 
at no charge. One student commented 
that the first clicker should be at no 
charge, but if a student were to lose or 
break his/her clicker, he/she should be 
charged a replacement fee.

Table 1 
Student Survey Results on Experiences Using the Audience Response System (ARS)
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Faculty Comments Student Comments

Advantages

• Increased class alert-
ness and participation

• Provides active learning 
environment

• Immediate feedback to 
confirm whether or not 
my students are grasp-
ing the material being 
presented

• Easy to use

• Helps hold my attention in 
lectures

• Immediately confirms my 
understanding of presented 
material

• Anonymously able to com-
pare my answers to the class

• Motivates me to review lec-
tures daily and come to class 
more prepared

Disadvantages

• Slows down pace of 
lecture

• Requires time up front to 
learn how to use the pro-
gram and write questions 
to integrate into lectures

• Concerns about academ-
ic dishonesty when using 
clickers for a graded 
exercise

• Fear that the system did not 
accept or register my re-
sponse, especially when the 
response affects my grade

• Takes away from lecture time

• If my clicker is not functioning 
properly (such as a dead bat-
tery), then I cannot receive 
credit

• Cost of the response devices

Of 34 faculty members, 32 responded 
to the survey (94.12% participation). 
Of those that participated, 17 (53.1%) 
reported that they currently integrate 
clicker questions into their lectures, 15 
(88.2%) of whom had attended a Turn-
ingPoint training workshop. Of the 15 
faculty members who did not integrate 
clicker questions into their lectures, 5 
(33.3%) had attended a TurningPoint 
training workshop and 13 (86.7%) 
were planning to integrate clicker ques-
tions into their lectures or were willing 
to consider it in the future. Of the 15 
faculty members who did not use Turn-
ingPoint in their lectures, 2 did not 
plan to implement the ARS technology 
in the future. This represents 6.3% of 
the total faculty surveyed (n=32). Fac-
ulty members not using the technology 
perceived the major challenges to be 
that the ARS slowed the pace of lec-
tures and/or that the software was dif-
ficult to learn.
Approximately 82% of those faculty 
currently using TurningPoint (n=17) 

reported utilizing the technology to en-
courage student interaction in class and 
to gain feedback about the students’ un-
derstanding of difficult concepts. Other 
reported uses included keeping track 
of and encouraging attendance (41%) 
as well as administering in-class quiz-
zes (24%). Approximately 25% of the 
faculty using the ARS in the classroom 
reported that the students’ responses 
to the questions could affect students’ 
grades in various ways such as through 
participation points, bonus points, or 
quizzes. The ease of use of the Turning-
Point software was scored as an average 
of 2.84 on a 5-point Likert scale (1, 
very easy; 2, moderately easy; 3, neither 
easy nor difficult; 4, moderately diffi-
cult; and 5, very difficult). 
Students and faculty were asked to 
comment on the positive and negative 
aspects of their experiences with the 
TurningPoint ARS in the classroom. 
More advantages were noted than dis-
advantages, and the most common re-
sponses are listed in Table 2.

Discussion
The results of this survey study showed 
that, when effectively integrated into a 
lecture, the use of an ARS can provide 
an incentive for student attendance, in-
crease class participation, promote ac-
tive thinking, and make the time spent 
in lecture more enjoyable for students. 
Successful use of the audience response 
technology in lectures is best achieved 
when questions are used as a review (i.e., 
posing several questions in a row either 
at the beginning or end of a presenta-
tion) or to stimulate audience attention 
(i.e., scattering questions throughout 
the lecture). It has been shown that 
adult attention tends to peak at the be-
ginning of a presentation, but quickly 
falls after 15–20 minutes (Figure 3), 
which greatly impacts long-term reten-
tion and recall of presented informa-
tion.1,3,8,14,15 Breaking up the monotony 
of a lecture with an active task such as 
a demonstration, change in vocal tone, 
or gestures are all ways to help refocus 
a fatiguing student’s attention.3,8,15 We 
have found that a good way to help 
maintain or reactivate a student’s atten-
tion in our course is to pose one clicker 
question every 15–20 minutes, when 
the attention span tends to be nearing 
its low point. Since using the clickers, 
we have subjectively noticed greater 
alertness of students in class.
Reinforced by literature previously 
cited, our survey results and personal 
experiences showed that both stu-
dents and faculty members generally 
perceived a benefit from clicker use in 
the optometric classroom. Using ARS 
in the classroom provides immediate, 
real-time feedback to student and pre-
senter, a suggested advantage to both 
parties.8,10,15-17 The enhanced realization 
of students’ thinking and conceptual 
understanding allows the presenter to 
adjust the lecture content or format if 
necessary.4,8,18 If most students have a 
thorough grasp of the material based 
on the responses, the instructor can 
proceed to the next topic. However, if 
there are several students who answered 
incorrectly, the instructor can provide 
further explanation as necessary.4,8,17,18 
This feedback also provides a means by 
which students can compare their own 
knowledge with that of their classmates 
in a nonintimidating manner. If a par-
ticular student answered incorrectly, 
and most others did not, that student 
is provided with increased motivation 
to study in the area of concern. On the 

Table 2 
Feedback From Optometry Faculty and Students 
Regarding Use of Audience Response Technology  

in the Classroom
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Note. Adapted from Mills HR. Teaching and training: a handbook for instructors (3rd 
ed.). New York: Wiley; 1977.

other hand, if only a few students an-
swered correctly, the students who an-
swered correctly gain confidence; those 
who answered incorrectly become 
aware of their problem area without a 
feeling of insecurity because they were 
not alone in their misdirection.8,10

Active learning, generally provided by 
discussions in lecture or small-group 
format, has long been shown to im-
prove the retention of knowledge.9,17 

Clickers in the classroom provide an 
alternative method of active learning in 
that all students are expected to follow 
along and respond to questions that 
appear during the presentation. Class 
participation is greatly increased, espe-
cially when clicking affects a student’s 
grade.9,10,16,19 Furthermore, the partici-
pation created by the integration of au-
dience response systems has been shown 
to improve long-term retention.4,5,15,20 
Multianswer questions can be placed 
strategically throughout a lecture to not 
only test key concepts but to generate 
discussion, providing further engage-
ment.15,17,19 Compared with class dis-
cussions alone, the use of ARS allows 
students to anonymously visualize their 
responses in class compared with their 
classmates, eliminating the fear of pub-
lic humiliation and increasing the likeli-

hood of participation among less asser-
tive and vocal students.8,9,18 Especially 
applicable to this technically advanced 
generation of students, ARS also pro-
vides a game-based learning approach 
that makes lectures more enjoyable.6,9 

This approach is particularly appropri-
ate when the lecture is on a topic that is 
less interesting to the student. 
Although clicker use is perceived to pro-
vide many benefits, our survey results 
revealed some disadvantages, mainly 
of the technical type. Instructors must 
learn the software, and additional time 
is required ahead of time to create the 
clicker questions and to effectively inte-
grate them into a lecture.6,16 The poten-
tial for technical problems during the 
lecture varies between different ARS 
systems and can be intimidating, espe-
cially to less computer-savvy instruc-
tors.15 As shown in our faculty survey, 
TurningPoint has been reported to 
slow the transition between PowerPoint 
slides and may occasionally overload a 
computer system. Although compat-
ibility with different computers can be 
an issue, we have found that Turning-
Point is able to function on both PC 
and Mac machines through the Win-
dows operating system. Online and 

hands-on workshops as well as trial runs 
can assist in preparing instructors and 
help them learn what to expect during 
a presentation. Depending on the ARS 
system used and the type of clicker pur-
chased, battery life and malfunctioning 
clickers can be an issue as well.18

As found in our survey, clicker use has 
been reported to create anxiety for some 
students, especially when data are used 
to influence their grade in a course. 
Some concern has been expressed re-
garding the potential for cheating using 
clickers (if used for class quizzes and 
other grading) and how to deal with lost 
or forgotten clickers.8,18 To help reduce 
this anxiety among students, it is im-
portant to stress in the course syllabus 
how the clickers will be utilized (e.g., 
for grades, participation, or attendance) 
and the consequences of academic dis-
honesty. If the clickers are to be used 
for examinations or quizzes, additional 
proctors or policies may be needed.18

While the use of ARS in the classroom 
allows for creative reinforcement of im-
portant concepts, it may impede the 
lecture format by reducing flexibility 
and decreasing the available time to 
cover required material.19 It has been 
estimated, and found from our person-
al experiences, that approximately 5–10 
minutes per hour should be allowed for 
clicker questions if one question is in-
cluded for every 15–20 minutes of lec-
ture material.3 Generally, question slides 
are created ahead of time and arranged 
within the presentation in a specific 
order, generating a less flexible lecture 
style for some instructors. Awaiting the 
students’ responses to clicker questions 
and adjusting the lecture material ac-
cordingly may, in some cases, also con-
tribute to a decrease in available lecture 
time. Some instructors, however, have 
described that this loss of breadth is 
compensated for by the gain in depth, 
when considering the class participation 
and discussion generated from clicker 
use.3,8 Improved depth of learning and 
increased long-term retention of mate-
rial that may be provided by audience 
response technology can be influential 
for the optometric student. As future 
health care providers, it is of utmost 
importance that optometry students 
retain material taught in lecture for pa-
tient care instead of solely for a course 
examination. This transition of the tra-
ditional style of “teaching by telling” to 
“teaching by questioning” may be dif-
ficult for some instructors at first.15,21 

Figure 3 
Attention Curve
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Instructors concerned about time man-
agement during the lecture may wish to 
prepare an outline or script in advance 
to be ready for possible discussion that 
may arise from clicker usage.3,8

In addition to creating questions that 
will either reinforce important con-
cepts or review a previous lecture’s key 
points, TurningPoint and other ARS 
systems have additional capabilities. 
Clickers can be used for attendance 
records, anonymous voting or polling, 
and for getting to know the audience.8 

Small groups can be assigned into teams 
within TurningPoint for group exer-
cises, competitions, data slicing, and 
discussions. Feedback from our survey 
showed that students perceived a great-
er benefit, as expected, when answering 
the questions incorrectly did not inad-
vertently affect their grades. 
Based on our experience, we offer the 
following suggestions for faculty inter-
ested in introducing ARS technology 
into the classroom:
•	 Research	 commercially	 available	

ARSs and select the best one for 
your academic program. Strive 
for synchronization within the 
college or university. Using a sin-
gle audience response program 
will help keep costs down for 
students (only need to purchase 
a single response device) and for 
the university (only one type of 
receiver is needed). Technical 
support is also simplified.

•	 Define	 your	 goals	 for	 using	 the	
ARS. Decide ahead of time how 
you want to incorporate the 
questions into your lecture (e.g., 
for review or to regain audience 
attention) and how you will use 
the data generated. Do you want 
to use the questions for a grade 
or participation credit?

•	 Practice	using	the	technology	be-
fore implementing it with your 
students. Many of the ARSs of-
fer online training courses or will 
provide a representative to travel 
to your college or university for 
a demonstration and training 
workshop. Become comfortable 
with the many different options 
available within the program and 
select which function(s) would 
work best with your teaching 
style.

•	 Share	your	ideas	and	experiences	
with other faculty members. At-

tend a lecture from another in-
structor who is currently using 
an ARS in an active learning en-
vironment. Discuss what has and 
has not worked for him/her. 

•	 Plan	 on	 devoting	 time	 during	
your lectures for extra questions 
and potential discussions. If you 
are inflexible with time and on 
a strict schedule, then the ARS 
may not work well for you. If 
your purpose for using the ARS is 
to help maintain students’ atten-
tion, approximately one clicker 
question per 15–20 minutes of 
lecture is recommended.

•	 Enjoy	 the	 technology	 and	 get	
creative. The benefits of provid-
ing an enjoyable, active learning 
environment for your students 
can result in improved atten-
dance, greater participation, and 
increased comprehension of pre-
sented material.

Conclusions
Integrating new technology such as the 
ARS into the optometric classroom is a 
way to promote active learning and to 
enhance personal teaching style. With 
careful planning and creativity, faculty 
can help meet the needs of this genera-
tion of technically competent students 
while becoming more effective educa-
tors. We have found that successful in-
tegration of an ARS requires motivation 
and flexibility from the instructor. As 
our survey showed, optometry students 
valued the benefits of clicker use in the 
classroom. Although studies from vari-
ous health care disciplines have shown 
an improvement in long-term retention 
of knowledge, additional analysis of 
optometric student learning outcomes 
with and without this technology is 
also needed.
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Abstract
Promoting active engagement in a lecture setting often can be challenging; how-
ever, course management systems offer a discussion forum tool to foster social 
learning through instructor-to-student as well as peer-to-peer collaboration. 
The publicly shared aspect of discussion boards then allows for multiple inter-
pretations and learning that are individually mediated by the learner. This is a 
descriptive study of using online discussion boards and online assessment tools to 
supplement the traditional classroom for a pediatric optometry course 
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Background
ndergraduate and traditional 
health care education teach-
ing models too often empha-
size memorization of facts as 

the foundation for basic and clinical sci-
ence course work.1 To address this peda-
gogical challenge, a growing number of 
institutions have adopted the pedagogy 
of problem-based learning (PBL) where 
students engage in true to life problems 
as a forum for learning.1 PBL was first 
implemented in McMaster University 
medical program in 1969 and gained 
more widespread adoption in 1985, 
when Harvard Medical School adopted 
PBL pedagogy.2 Instruction included 
small-group case discussions centered 
on cases of increasing complexity, each 
with their own learning objectives. Sup-
plemental information was delivered in 
lecture, labs, readings, and computer-
aided instruction sessions. Although 
there continues to be disagreement in 
measurable outcome differences be-
tween traditional and PBL, students 
have reported PBL to be more chal-
lenging, stimulating, relevant, and an 
improvement in their ability to relate 
to patients.3 However, the substantial 
institutional resource demands for such 
a curricular reform preclude more wide-
spread adoption of PBL pedagogy. 
A growing trend in campus-based in-
stitutions has been a hybridization of 
content delivery where classroom in-
struction has been supplemented with 
online content delivery as an instrument 
to enhance student-centered learn-
ing.4 By 2005, Herse and Lee found 
among all known schools and colleges 
of optometry in North America only 
two institutions had not been using a 
course management system.5 A course 
management system, such as Black-
board Academic Suite (Blackboard Inc., 
Washington, DC) is a Web-based soft-
ware tool designed to help educators 
streamline delivery of course content.7 
All course management systems share 
core components, including tools for 
digital content storage and delivery, syn-
chronous and asynchronous communi-
cation, online assessment and survey 
tools, grade book, whiteboard, digital 
drop boxes, and email communica-
tions. Synchronous and asynchronous 
discussion boards enable instructors to 
create forums and threaded discussions. 
Assessments and surveys allow instruc-
tors to deliver automatically scored as-

U
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Student #1 reply to discussion prompt:
I encourage you to bring in your baby for an eye exam when he/she is 6 months old. The reason 
is because we want to check if your baby’s visual system is developing normally and to see if 
your baby is at risk for any eye disorders. It is important to diagnose visual problems early 
because children are more responsive to treatment. In fact, many disorders can be detected, 
treated, and prevented if it is caught early. We recommend your child to have an eye exam at 6 
months, again at 3 years, and another before starting school. Do you have any questions?
Student #2 reply to Student #1: 
I think that explanation is a good start but if I was a new mother I would want to know what are 
the disorders that you are talking about and how they can affect my baby.
Student #3 reply to Student #2:
I agree.  I think if I was a mom I would want to know what particular disorders I would want to 
prevent as well.  But, I had a hard time trying to explain that part.  I wanted to tell the patient 
what we are trying to prevent such as amblyopia, but I also don’t want to really scare the 
patient.  Pregnancy is already a little scary and stressful...Maybe Dr. Chu has some advice as far 
as how we can give more information to the patient without scarring the new mom.
Student #4 reply to Student #3:
I agree that it’s difficult to express the consequences if such abnormalities are left untreated 
without scaring a new mother.  But maybe we can just concentrate on how beneficial an eye 
exam is, and let them know that the sooner an abnormality is found then the easier it is to 
correct, then we can provide them with pamphlets or links to websites, so they can read for 
themselves what visual disorders can lead to.  After hearing your recommendations and reading 
about it themselves, they may feel so relieved they have you as an optometrist who’s informed 
and who’s providing the correct recommendations for a child’s visual development.
Doctor reply to Student #3:
In this patient education piece you would not want to get too bogged down on specifics, but if 
the patient asked as far as possible disorder. I would talk about amblyopia, what it is and the 
importance of early detection.  I would also talk about refractive error, what it is and why it 
would be important to monitor closely if it fell beyond our expectations.  

Student #1 reply to discussion prompt:
I encourage you to bring in your baby for an eye exam when he/she is 6 months old. The reason 
is because we want to check if your baby’s visual system is developing normally and to see if 
your baby is at risk for any eye disorders. It is important to diagnose visual problems early 
because children are more responsive to treatment. In fact, many disorders can be detected, 
treated, and prevented if it is caught early. We recommend your child to have an eye exam at 6 
months, again at 3 years, and another before starting school. Do you have any questions?
Student #2 reply to Student #1: 
I think that explanation is a good start but if I was a new mother I would want to know what are 
the disorders that you are talking about and how they can affect my baby.
Student #3 reply to Student #2:
I agree.  I think if I was a mom I would want to know what particular disorders I would want to 
prevent as well.  But, I had a hard time trying to explain that part.  I wanted to tell the patient 
what we are trying to prevent such as amblyopia, but I also don’t want to really scare the 
patient.  Pregnancy is already a little scary and stressful...Maybe Dr. Chu has some advice as far 
as how we can give more information to the patient without scarring the new mom.
Student #4 reply to Student #3:
I agree that it’s difficult to express the consequences if such abnormalities are left untreated 
without scaring a new mother.  But maybe we can just concentrate on how beneficial an eye 
exam is, and let them know that the sooner an abnormality is found then the easier it is to 
correct, then we can provide them with pamphlets or links to websites, so they can read for 
themselves what visual disorders can lead to.  After hearing your recommendations and reading 
about it themselves, they may feel so relieved they have you as an optometrist who’s informed 
and who’s providing the correct recommendations for a child’s visual development.
Doctor reply to Student #3:
In this patient education piece you would not want to get too bogged down on specifics, but if 
the patient asked as far as possible disorder. I would talk about amblyopia, what it is and the 
importance of early detection.  I would also talk about refractive error, what it is and why it 
would be important to monitor closely if it fell beyond our expectations.  

sessments and surveys. The grade book 
stores student performance results and 
makes it readily available to students. A 
whiteboard provides a shared electronic 
workspace, allowing a community of 
learners to add text and drawings. A 
digital drop box provides a student to 
instructor file-exchange tool. From the 
student’s perspectives, one of the main 
appeals of online delivery is the ability 
to continually access course material. 
This has resulted in an increase in stu-
dent motivation and overall learning by 
allowing students to work at their own 
pace as well as allowing instructors the 
ability to monitor each student’s mas-
tery of the course material.6 
Online discussion boards for instruc-
tion have been known to help foster 
independent learning through active 
engagement of the course material, peer 
collaboration, and continually refining 
and building new knowledge.7 Schwartz 
et al described the Basic and Clinical 
Integration Curriculum (BACIC) using 
online discussion boards as instruction 
for promoting the application of basic 
sciences within the context of clinical 
cases within the 1st-year curriculum at 
the State University of New York, State 
College of Optometry.8 Through their 
experiences, the use of online discus-
sion boards for clinical case teaching 
was a marginally successful teaching 
tool due to the student’s limited clini-
cal exposure. To determine if discussion 
boards would be more successful with 
students who have more clinical expe-
rience, 3rd-year students in the pediat-
ric optometry course at the Southern 
California College of Optometry were 
required to participate in weekly online 
assignments. The goal of this descrip-
tive study was threefold: (1) to describe 
how the basic tenets of PBL were ap-
plied within the familiar structure of 
traditional, lecture-based pedagogy; (2) 
to report on the student’s perception of 
this curriculum modality; and (3) to 
quantify the faculty resources necessary 
to incorporate the hybrid PBL and tra-
ditional lecture approaches.

Methods
Students in the pediatric optometry 
course were required to participate in 
online assignments, including patient 
education discussion threads, case 
analysis discussion threads, question-
and-answer discussion threads, and a 
laboratory assessment [Appendix A]. 

Discussion board topics were selected 
based on the clinical application of 
lecture content. For example, follow-
ing a lecture on developmental visual 
milestones, students were asked to post 
a patient education script on how they 
would educate a future parent on why it 
would be important to bring her child 
in for a comprehensive eye examination 
at 6 months of age. An example of a 
discussion thread dialogue can be found 
in Figure 1. Students were instructed 
to make their initial post no later than 
11:59 p.m. on the Monday following 
the Thursday lecture. Students were 
also required to provide feedback and 
commentary to at least one other mem-
ber of their assigned discussion thread 
prior to the start of the following week’s 
lecture. Students were given the addi-
tional instruction that replies such as 
“nice job” or “good website” without 
additional qualification would not be 
awarded credit. 

Case-based teaching to develop critical 
thinking and clinical decision-making 
skills is the basic teaching tool within 
PBL. Following a lecture on prescribing 
considerations for the pediatric popu-
lation, students were asked to review 
two cases and develop an assessment 
and plan based on the information pro-
vided (Figure 2). Students were asked 
to include what refractive correction 
the student would prescribe, when the 
patient was to return for follow up, and 
an explanation of the management de-
cisions. Students were encouraged to 
dialogue with one another and chal-
lenge one another in an effort to pro-
mote active engagement in applying 
the concepts of the lecture. An example 
of a discussion thread dialogue can be 
found in Figure 3. 
Multimedia as an instructional tool 
combines various digital media into an 
integrated multisensory presentation to 

Figure 1 
Explain Why Your Pregnant Patient Should Bring 
Her Daughter in for Her First Comprehensive Eye 

Examination When She Turns 6 Months Old
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Figure 2 
Discussion Thread on Two Patient Cases

Figure 3 
Dennis, a 4-Year Old Caucasian Male With a Chief 

Complaint of a Left Eye Turning Inward

Student #1 reply to Discussion prompt:
Assessment: Left Intermittent Esotrope and reduced VA’s secondary to uncorrected simple 
latent hyperopia
Plan: New Rx: +3.00 OD,OS 

Polycarbonate, Full time wear
Pt Ed: Adaptation to new Rx and full time wear schedule, esotropia, hyperopia and possible 
benefit of VT if symptoms unabated.  RTC 4-6 weeks to re-asses tropia, re-measure objective 
findings and monitor compliance or PRN. Schedule DFE and RTC 1 yr for regular PCE.
Doctor reply to Student #1: 
can’t have strabismic amblyopia with an intermittent eye turn
Student #2 reply to Doctor:
So amblyopia is only possible with a constant strabismus? How long does a strabismus have to 
be present for amblyopia to occur? We haven’t learned yet...
Student #3 reply to Student #1
I like your VT option and you can also mention BF for the next visit if there is still some 
residue of strabismic left after correction.

Student #1 reply to Discussion prompt:
Assessment: Left Intermittent Esotrope and reduced VA’s secondary to uncorrected simple 
latent hyperopia
Plan: New Rx: +3.00 OD,OS 

Polycarbonate, Full time wear
Pt Ed: Adaptation to new Rx and full time wear schedule, esotropia, hyperopia and possible 
benefit of VT if symptoms unabated.  RTC 4-6 weeks to re-asses tropia, re-measure objective 
findings and monitor compliance or PRN. Schedule DFE and RTC 1 yr for regular PCE.
Doctor reply to Student #1: 
can’t have strabismic amblyopia with an intermittent eye turn
Student #2 reply to Doctor:
So amblyopia is only possible with a constant strabismus? How long does a strabismus have to 
be present for amblyopia to occur? We haven’t learned yet...
Student #3 reply to Student #1
I like your VT option and you can also mention BF for the next visit if there is still some 
residue of strabismic left after correction.
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help students visualize difficult to un-
derstand concepts.9 This type of educa-
tional media can potentially promote 
transfer of learning by maintaining at-
tention and facilitating comprehension 
of new content.10 Following a lecture 
on pediatric eye examination diagnostic 
techniques, students were assigned to 
answer a series of questions interpreting 
clinical data presented in text, pictures, 
or video (Figure 4). Questions were 
presented in short-answer or multiple-
choice format to aid in the instructor’s 
efficiency of timely feedback.
The assignments accounted for 20% of 
the student’s overall grade. Each week’s 
assignment was awarded 1 point for the 
initial post and 1 point for the feedback 

post. To receive full credit, students 
were required to make their two mini-
mum posts prior to the specified dead-
lines. To make the discussion threads 
more manageable, separate threads were 
created with approximately 16 students 
each. A teaching assistant and the in-
structor monitored and facilitated each 
thread to encourage deeper thinking 
and dialogue. 
Ultimately, careful analysis by the in-
structor of the learning objectives 
should govern the appropriate use of a 
course management system. The course 
management system can serve as a re-
pository for a variety of course informa-
tion or as a medium for collaborative 
learning. To investigate the amount of 

time needed by the instructor to de-
velop novel material on Blackboard, we 
attempted to quantify the amount of 
time spent on curriculum development 
and implementation. This included the 
one-time training sessions and setup of 
a course within Blackboard Academic 
Suite as well as the recurring faculty 
resource demands with each successive 
administration. 

Results
During the final online assignment, 
students were given the following in-
structions: 
The assignments that you completed this 
quarter serve to stimulate thought and 
understanding from the presented lec-
ture material. This week’s discussion is a 
self-reflection of the quarter on: which 
assignment/s you felt best matched the 
learning objectives of the course [Ap-
pendix B], which assignment/s least 
met the learning objectives, and why. 
In addition, explain what you got out 
of participating in the discussion. 
Results were manually tabulated by the 
instructor, with students having the 
ability to make more than one selection 
in each of the categories of learning 
tasks that either met or did not meet the 
course learning objectives. All 94 users 
accounted for 100 responses in each 
category. Based on the characteristics of 
the learning task, each assignment was 
grouped into one of the following topic 
areas: patient education, role playing, 
assessment, case analysis, question and 
answer, and posting replies.
The most frequently cited activity that 
best met the learning objectives was 
the development of an assessment and 
plan, with 33% of responses (n=33).  
The second most frequently cited was 
the online laboratory assessment (Fig-
ure 4), with 26% of responses (n=26). 
Reasons for citing these assignments 
generally referred to the perceived clini-
cal relevance of the assignment. 
The topic area that least met the learn-
ing objectives was the prescribing of 
antibiotics, with 46% of the responses 
(n=46). The most frequent reason stu-
dents gave was the redundancy with 
previous coursework as well as the lim-
ited number of possible ways that the 
discussion prompt could be considered. 
See Figure 5 for a complete breakdown 
of student responses to the online as-
signments. 

Figure 4 
Online Laboratory Assessment Using Images

Figure 5 
A Self-Reflection of the Online Assignment/s  
That Best and Least Matched the Learning  

Objectives of the Course 

Week 9: Student's Self Reflection of the 
Online Assignments
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Carmean and Haefner indicated, 
“Course management systems do not 
provide a pedagogical platform any 
more than chalk, chairs, and tables 
provide the classroom learning experi-
ence”.6 Herse and Lee concluded that 
students at the School of Optometry 
and Vision Science at the University 
of New South Wales preferred learning 
tools that were consistent with a passive 
learning style based on their frequency 
of access of lecture notes, laboratory 
sessions, and lecture handouts.5 How-
ever, on review of overall usage within 
the course statistics tool in Blackboard 
Academic Suite, the most frequently 
used area, based on number of hits, was 
the discussion board tool, accounting 
for 67.8% of all usage. 
Palloff and Pratt indicated that instruc-
tors new to online course delivery can 
often expect a two- to three-time in-
crease in the amount of development 
and delivery time of their course.7 A 
1-hour introductory course, offered 
at California State University, Fuller-
ton Faculty Development Center, that 
provided general information on the 
tools of Blackboard Academic Suite 
was often suitable for most novice us-
ers. Creation and customization of the 
Blackboard course took approximately 
4 hours. Weekly facilitation and grad-
ing of the discussion forums were ap-
proximately 3–4 hours per week. How-
ever, the convenience of asynchronous 
discussions was that all members had 
the flexibility to read and respond to 
posts at any location with an Internet 
connection and at any time. Addition-
ally, the use of a teaching assistant (eg, 
4th-year students) diminished the de-
mands on the instructor of grading and 
posting responses to approximately 1 
hour per week.

Discussion
The systematic application of instruc-
tional design focuses on the process of 
careful planning and execution as op-
posed to the educational technology.11 
Instructional activities, such as dis-
cussion topics on the course readings 
and student peer review assignments, 
that serve as a jumping-off point pro-
vide the opportunity for all students 
to articulate their thoughts, engage in 
course content, and promote learning 
through multiple forms of interaction.4,7 
Schwartz et al reported within the first 
cohort of BACIC dissatisfaction with 

the educational experience due to the 
lack of opportunity for dialogue.8 This 
was further evidenced in our study, 
where students felt the assignment 
least meeting the course learning objec-
tive was the prescribing of antibiotics 
because it was not conducive for dia-
logue. Although the online laboratory 
assessment was a question-and-answer 
format, students felt that the use of 
multimedia to interpret clinical infor-
mation was an accurate simulation of 
clinical care that helped solidify their 
understanding of the lecture content. 
A key component to PBL is the use of 
small-group (8–12 students) case dis-
cussions facilitated by a faculty member. 
However, the amount of additional fac-
ulty required, the complete restructur-
ing of an institution’s curriculum, and 
the lack of formal training for students 
and faculty often override the benefits 
of its use. Students have often reported 
satisfaction with the PBL learning ex-
perience; however, the common limita-
tion within medical education has been 
the lack of depth in basic science knowl-
edge as measured by professional quali-
fication examinations.12 In this cohort, 
overall student didactic and clinic per-
formances did not differ from previous 
class years; however, an increase in di-
dactic and clinical performance among 
PBL medical education institutions has 
also not been widely evidenced.12 Ad-
ditional changes in clinical and didac-
tic performance through use of online 
discussion forums may also be muted 
based on the larger body of courses 
taken previously and concurrently that 
were of traditional pedagogy.
One critical issue is whether the time 
required setting up and implementing a 
hybrid PBL and traditional pedagogical 
model is reasonable, given institutional 
time constraints on faculty.  Although 
the initial start up of a course manage-
ment system may seem daunting for 
faculty, after the initial set up is com-
plete, the recurring time requirement 
for administration is quite manageable. 
We recommend that faculty use more 
senior students as teaching assistants to 
help facilitate the discussion forums. 
This approach has the advantage that 
the instructor does not dominate the 
discussion boards and participants may 
feel more at ease and willing to par-
ticipate when dialoguing with a senior 
student. Last, we feel that the students’ 
positive responses to this instructional 
modality justify the time needed to set 

up and implement the hybrid approach 
to education. 
When evaluating the traditional peda-
gogy of lecture-based content delivery, 
we find the advantage being an efficient 
use of a faculty member’s time in deliv-
ering content to all students in atten-
dance. The criticism of lecture-based 
content delivery has been the overem-
phasis on rote memory and lack of stu-
dents’ deeper understanding; as nicely 
summarized by a student, “In clinic, 
sometimes I’ll get questions about cer-
tain topics, but the answers in my head 
are all in multiple choice format.” Al-
though measurable benefits of PBL 
pedagogy are not entirely apparent, 
they contribute to an improved student 
satisfaction of the learning experience. 
The use of discussion forums inher-
ently adopts aspects of PBL pedagogy 
by providing the framework for active 
interaction, collaborative learning, so-
cially constructed meaning, sharing of 
resources, and the development of criti-
cal evaluation. However, its use alone 
does not guarantee successful student 
acceptance. We have learned through 
student feedback that acceptance was 
dictated based on the types of instruc-
tional activities. Thus, the charge to us 
and to instructors that choose to adopt 
this methodology is to continually 
refine the types of activities to open-
ended type of questions where multiple 
viewpoints can be expressed. In future 
course administrations, the instructor of 
record plans to (1) offer more than one 
question for each week’s assignment so 
students can choose which question to 
respond to, (2) retain the services of at 
least two teaching assistants to improve 
ease of course administration, and (3) 
encourage other instructors to adopt 
this methodology to better acclimate 
the students to this learning style. 
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Discussion #1:
Your 30 year old patient is pregnant with her first child. Explain to the patient why it is 
important that she bring her daughter in when she turns 6 months for her first comprehensive 
eye examination. (Figure 1)
Discussion #2: 
Your schedule in the pediatric vision service indicates that you have a 6-month-old girl coming 
in for her first comprehensive eye examination at the 4 pm hour and afterwards a 3-year-old boy 
at the 6 pm hour. Your initial post should indicate the specific tests you would do and in what 
sequence for each patient. Sequence your examination up to the ocular health evaluation.
Discussion #3: 
Online laboratory assessment (Figures 4)
Discussion #4:
Draft an assessment and plan for Dennis, 4-year-old Caucasian male, and Justin, 18-month 
Caucasian male (Figure 2-3).
Discussion #5:
Draft an assessment and plan for Eddy, 4-year-old Hispanic male, and Sara, 3.5-year-old 
Hispanic female.
Discussion #6:
You are examining an 8-year-old boy with Down syndrome. What history questions will you 
ask the parent to try and determine the patient’s developmental level? What modifications will 
you make in your examination techniques and why? Be sure to include in your post why you 
chose certain tests and a certain order.  
Discussion #7: 
What antibiotic would you prescribe to treat an acute bacterial conjunctivitis and why to the 
following patients: 6-month old, 3-year old, and a 10-year old. Be sure to include in your post 
what you would write on the prescription pad. 
Discussion #8: 
Your 9-year-old Asian female has a chief complaint of distance vision blur. On your 
examination you find that her myopia has increased 0.50 D since her last examination. This 
time her mother voices concern over her continually changing prescription and asks you what 
can be done to stop her myopia from getting worse. What would you tell her? 
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The student will:
1.Describe important visual developmental milestones and define emmetropization
2.Select age-appropriate diagnostic tests for a pediatric eye examination
3.State the prescribing guidelines for management of refractive conditions and binocular 
anomalies 
4.Explain and accurately apply the results of clinical trials on myopia 
5.Describe the management of frequently encountered visual and ocular findings associated 
with individuals with special needs
6.Describe the diagnostic findings and management of ocular abnormalities common to the 
pediatric population 
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