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GUEST 

DITORIA 
Growing Pains: Entry-Level 

Competencies and the Maturation 
of a Profession 

Efforts to define entry-level 
competencies for our profes
sion have occurred at nation
al meetings, within a number 

of organizations (including the 
American Optometric Association, 
the National Board of Examiners 
in Optometry, the Council on 
Optometric Education and the 
Association of Schools and Colleges 
of Optometry), and, indeed, on an 
individual basis by each school and 
college of optometry. Despite broad 
debate, Optometry has not yet been 
able to articulate the notion of entry-
level competency on a profession-
wide basis. Why? Other health care 
professions have established state
ments of competencies and/or 
attributes for entry-level providers. 
For example, the Association of 
American Medical Colleges pub
lished the report, "Learning 
Objectives for Medical School 
Graduates," in January 1998 and 
"Competencies for the New Dentist" 
emerged as a resolution at the 
American Dental Association's 1997 
House of Delegates. A perceived 
conflict between the profession's 
aggressive growth in scope of prac
tice and the apparent limitations of 
defined competencies has hindered 
the efforts of our profession to define 
the expected competencies of a stu
dent graduating from a Doctor of 
Optometry degree program. Not 

Dr. David Heath is dean of academic affairs at 
The New England College of Optometry and 
served as co-chair of the ASCO Entry 
Level/Curriculum Task Force. 

David A. Heath, O.D., Ed.M. 

infrequently, when someone sug
gests that a given skill or body of 
knowledge is not entry-level, they 
are met with concerns from the pro
fession about the political implica
tions of such a statement or with 
concerns from some optometric 
educators that sub-disciplines are in 
danger of being diminished or lost. 

Unfortunately, these fears hinder 
our ability to grow, both as a profes
sion and as an effective educational 
enterprise. So, what is different 
about the other health care profes
sions? Other health professions are 
comfortable with the understanding 
that scope does not equal entry-level. 
They accept the premise that no 
provider can be an expert (or even 
proficient) in all areas of responsibil
ity as allowed by law; rather they 
believe that each provider is aware of 
his or her limitations and will act 
professionally and responsibly. 
Lastly, they have an established and 
accepted structure for postgraduate 
education that recognizes and certi
fies advanced or specialized compe
tencies. Each of these variables 
reflects a profession-wide level of 
maturity and confidence. 

This issue of Optometric Education 
contains a report of the Association 
of Schools and Colleges of 
Optometry (ASCO) entitled, "A 
Model for Entry-Level 
Determination," (MELD). In the 
summer of 1997, ASCO charged an 
Entry-Level/Curriculum Task Force 
to examine and reconcile the out
comes of the 1997 Critical Issues 
Seminar on Entry-Level Competency 

with the 1992 ASCO Curriculum 
Model as it related to the definition of 
entry-level competency. The MELD 
report is the result, and is, in effect, a 
decision model which provides a 
structure, defines guiding principles 
and elucidates a process through 
which a consensus upon "What is 
entry level?" may be determined. 
Notably, because of its design as a 
decision model, MELD is not neces
sarily limited to entry-level compe
tencies; rather, it may be used to 
guide discussions relative to pre- and 
postgraduate competencies as well. 
It is important to emphasize that the 
MELD report represents only the first 
step of optometric education's efforts 
to better define "entry-level compe
tency." Indeed, using the MELD 
report as an operational paradigm, 
ASCO has now established a second 
task force with a charge to develop a 
document that delineates the broad 
attributes (or competencies) expected 
of every student graduating from a 
school or college of optometry with 
the Doctor of Optometry degree. 

The development and broad 
acceptance of such a set of stan
dards will require participation and 
input from all sectors of the profes
sion. Perhaps more importantly, 
however, success requires the pro
fession and optometric education to 
emerge from its growing pains, and 
step up as a mature, self-assured 
profession that is comfortable defin
ing reasonable educational expecta
tions for beginning Doctors of 
Optometry. 
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Optometric Education Editor Felix M. Barker II, O.D., M.S.; Managing Editor Patricia 
Coe O'Rourke; and Associate Editor Roger Wilson met recently at ASCO's Rockville, 
Maryland headquarters for an editorial planning session. Dr. Wilson will become editor 
of the journal on July 1,1999 when Dr. Barker steps down after seven years as editor. 

ASCO Meetings Calendar 
(Note: the March meetings are at the l.ansdowno Conference Resort, 
LeesLmrt;, Virginia 

March 25-27 r.\ecuti\o Committee Dinner and Meeting 
h:00 p.m. - *->:lH) p.m. 

March 26 Board of Directors Meeting 
4:111) p.m. - 11:30 a.m. 

CriLical Issues Seminar -"Student Indebtedness" 
2:00 p.m. - =5:00 p.m. 

March 27 Critical Issues Seminar 

4:00 a.m. - d:00 p.m. 
March 28 Critical Issues Seminar 

') :00a.m.- 11:30 a.m. 
(Note: Ihe June meetings are at the I lenrv 13. Con/a le/ Convention 
Center and Marriott Ki\ ercenter, San Antonio, Texas) 

June 22 I 'xeaitive Committee breakfast 
S:00a.m.- 11:00 a.m. 

Annual Meeting ol' the Hoard of Directors 
1:00 p.m.-5:00 p.m. 

|unc 23 Annual Meeting oi the lioard of Directors 
S:00a.m.- 12:00 p.m. 

Annual Luncheon 
12:30 p.m. 2:30 p.m. 

June 25 Sustaining Member Advisory Committee IJreakfast 
7:30 a.m. -• 10:00 a.m. 

I -or the most up-to-dale information on ASCO meetings, contact 
ASCO's website at hl lp:/ /u\v\v.opted.or<; 

Letters to 
the Editor 

In his editorial "Tenure?" 
(summer 1998), Felix Barker men
tions academic freedom as the 
bedrock reason for maintaining 
the tenure system but fails to 
indicate two other important 
rationales for perpetuating the 
current system. 

Firstly one of the main reasons 
many people decide to pursue 
careers as professors is the job 
security afforded by the tenure 
system. Take that away and a 
large proportion of these individ
uals would probably opt for other 
professional careers that could be 
quite challenging and far more 
lucrative. 

Secondly, the tenure system 
protects faculty from the arbitrary 
and capricious whims of universi
ty administrators who often seem 
to be motivated by factors other 
than what is best for the academic 
enterprise. Think of the turmoil in 
educational programs that would 
be generated by the lack of conti
nuity and the frequent upheavals 
in faculty composition that would 
likely result without the protec
tion of tenure. 

Sincerely, 

Jerry Rapp, Ph.D. 
Professor 
SUNY State College of 
Optometry 
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OPHTHALMIC 

NDUSTRY NEWS 
B & L Introduces 
New Contact Lens 

In the country where soft contact 
lenses were first invented almost 40 
years ago, Bausch & Lomb unveiled 
a breakthrough in soft contact lens
es. Bausch & Lomb's Pure Vision™ 
lens, designed for up to 30 days of 
continuous wear, was introduced 
to more than 600 eye care practi
tioners at the European Research 
Symposium in Prague, Czech 
Republic. It has received 7-day 
approval in the European Union 
and Canada and is under review 
for 7-day FDA approval in the 
United States. 

Pure Vision contact lenses are the 
result of Bausch & Lomb's ongoing 
commitment to fulfill patient and 
practitioner needs for a lens that 
offers both greater convenience and 
excellent ocular health," said Carl E. 
Sassano, B & L's executive vice pres
ident and president of Bausch & 
Lomb Vision Care. "We have invest
ed over 25 years of research and 
development to create a lens materi
al that surpasses the performance of 
current extended wear lenses." 

According to Sassano, research 
shows significant patient preference 
for continuous wear. In a study con
ducted by BASES International in 
the United States, the United 
Kingdom and France, up to 72 per
cent of current contact lens wearers 
stated that they would buy a contin
uous wear lens, if recommended by 
an eye care professional. Another 
recent study found that 54 percent of 
current contact lens wearers would 
ask their eye care professional for 
monthly extended wear, compared 
to 42 percent for one-week extended 
wear and 27 percent for single-
use/disposable daily wear. 

CIBA Vision Provides Grant 
To AOA Symposium 

CIBA Vision recently sponsored 
and provided a $25,000 educational 
grant to the American Optometric 
Association's 16th Annual Contact 
Lens & Anterior Segment 
Symposium in conjunction with the 

Low Vision, Paraoptometric and 
Sports Vision Sections. 

The New Technology Seminars, 
one of this year's highlights, fea
tured a variety of speakers who 
shared information on the most 
advanced technologies available. 
Dr. Sally M. Dillehay, manager of 
academic development at CIBA 
Vision, spoke on the company's 
revolutionary Lightstream 
Technology, which is being used 
in the production of CIBA Vision's 
new daily disposable lenses, 
Focus Dailies. 

"CIBA Vision recognizes the 
value of continuing education for 
both patient and practitioner," said 
Dr. Richard E. Weisbarth, execu
tive director, professional services 
and customer satisfaction, for 
CIBA Vision. "In doing so, CIBA 
Vision strives to support such 
worthwhile events as this sympo
sium, ensuring that the eye care 
professionals are in the know 
when it comes to new technologies 
and the most advanced patient 
care possible." 

Fitting Recommendations Are Key 
To Success, Vistakon Says 

Vistakon, a division of Johnson 
& Johnson Vision Products, Inc., 
says that feedback from eye care 
professionals participating in the 
rollout of its new ACUVUE®BIFO-
CAL (etafilconA) contact lenses has 
demonstrated that closely follow
ing the fitting guidelines developed 
by the test panel is essential to fit
ting success. 

"Doctors reporting the greatest 
success with the new lenses have 
adhered closely to the fitting tips," 
said Dr. Stanley J. Yamane, vice 
president of professional affairs, 
Vistakon. "The value of the gradual 
rollout is that we can apply what 
we have learned, especially regard
ing the importance of the fitting 
recommendations in ensuring 
excellent product performance and 
patient satisfaction." 

"These lenses give eye care pro

fessionals the opportunity to easily 
provide a wide range of presby-
opes - spectacle wearers, contact 
lens wearers and emmetropes who 
are emerging presbyopes - the 
chance to experience the freedom 
and comfort of ACUVUE contact 
lenses," Yamane added. 

Wesley Jessen Offers Rebate 
Wesley Jessen will offer consumer 

rebates for its Precision UV™(dispos-
able lenses in 1999. Patients who 
purchase four six-packs will receive a 
$25 mail-in rebate on their initial 
purchase, as well as a second $25 
rebate that can be redeemed when 
the patient repurchases the lenses. 
Practitioners prescribing Precision 
UV lenses also will be eligible to win 
vacation trips and other prizes, as 
part of a new frequent buyer reward 
program for the brand. 

Wesley Jessen reported that for 
the first nine months of 1998 its 
U.S. sales of Precision UV increased 
11% compared to the same period a 
year ago. 

Paragon Vision Sciences 
Launches PARAGON Thin™ 

Just one year after the introduc
tion of Paragon HDS™, one of the 
most successful and effective prod
ucts in the company's history, 
Paragon Vision Sciences has 
launched PARAGON Thin™, the 
second new product from the com
pany's advanced scientific platform 
- HDS Technology (Hyper-purified 
Delivery System). 

"Paragon Thin exhibits excep
tional surface smoothness, superb 
stability, maximized wetting char
acteristics and crisp, uncompro
mising optics. This is truly a sig
nificant innovation in establishing 
a new standard for thin contact 
lens profiles. Paragon Thin deliv
ers a whole new standard for sta
ble, thin lens profiles while deliv
ering a moderate 30DK (revised 
Fatt method)," said Krist Jani, 
vice-president of sales and cus
tomer marketing. 
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Clinical Decision 
Making and 
Problem-Based 
Learning 
Depew Chauncey, Ph.D., O.D. 
Susan Baylus, O.D. 
Mark Zorn, Ph.D., O.D. 

ABSTRACT 
Problem-based learning at The 

New England College of Optometry 
was introduced into the second year 
clinical -program in the fall of 1991. 
The primary goals were: (1) to serve 
as a transition phase for the second 
year students into patient care; (2) to 
provide our students the opportunity, 
early in their professional education, 
to apply existing knowledge and 
newly acquired knowledge in a 
patient care situation; and (3) to 
begin acquiring skills in clinical deci
sion making. The design and imple
mentation of this course is the subject 
of the following paper. 

KEY WORDS: problem-based 
learning, clinical education, decision 
making, clinical curriculum 

Dr. Chauncey is associate professor and instructor 
of record for the second year Problem-Based 
Learning course and clinic director of The Pine 
Street Inn Eye Clinic, Boston. 

Dr. Baylus is assistant professor at NEWENCO 
and responsible for the first year Problem-Based 
Learning program. She is currently employed at 
Ophthalmic Consultants of Boston. 

Dr. Zorn is professor of Biological Science and chair 
of the Department of Biological Science and Disease 
at NEWENCO. 

Introduction 

Problem-based learning (PBL) 
is a teaching method signifi
cantly different from the tradi
tional lecture format in which 

acquisition of facts is frequently the 
primary goal. It is also significantly 
different from case analysis which is 
focused on data analysis and problem 
solving. Studies1-2 have shown that 
after six months to two years the 
retention of knowledge obtained via 
problem-based learning is consider
ably greater than that obtained via the 
more conventional lecture format. 

According to Barrows3,4, problem-
based learning is "an instructional 
method characterized by the use of 
patient problems as a context for stu
dents to learn problem solving skills 
and acquire knowledge about the 
basic and clinical sciences. The basic 
outline of problem-based learning is: 
encountering the problem first, prob
lem solving with clinical reasoning 
skills and identifying learning needs 
in an interactive process, self-study, 
applying newly gained knowledge to 
the problem, and summarizing what 
has been learned." 

In the optometric curriculum at 
The New England College of 
Optometry much of the basic science 
material is taught via the traditional 
lecture format. Often the result is that 

some students are not motivated to 
learn as well as they should despite 
faculty assurances that "they will 
need the information later in the clin
ic." This apparent lack of motivation 
may result from not understanding 
the importance of this information as 
it relates to providing appropriate 
patient care. 

We have also found that our stu
dents often have difficulty applying 
memorized facts to a patient care cen
tered intellectual activity. Therefore, a 
major goal of The New England 
College of Optometry problem-based 
learning program is to provide a con
text that demonstrates the signifi
cance of the information that must be 
acquired and that provides the stu
dents with opportunities to develop 
their clinical decision making skills. 
The problem-based learning format is 
compatible with these goals in that it 
allows the student to acquire informa
tion in the clinical context and to 
apply this knowledge as it relates to 
the patient's problems. 

Discussion 
Introduction 

Problem-based learning, in the 
context of this course, is a clinic based, 
self-directed format of learning. It is 
clinic based in the sense that: (1) the 
course is taught in the clinical facili
ties to introduce the students to the 
clinical environment in terms of 
behavior, dress and daily routine and 
(2) all the cases are simulated patients, 
describing problems and conditions 
similar to those the students will 
encounter when they begin primary 
care. The course is self-directed in that 
the students, meeting in small study 
groups, have the flexibility to address 
the simulated patient encounter in a 
manner directed by the needs and 
interests of the student members. The 
study group can identify and study 
the specific areas that most interest 
the group. Therefore, two study 
groups working with the same simu
lated patient may identify significant
ly different bodies of knowledge to 
investigate (learning issues). 

Implementation 
Problem-based learning is signifi

cantly different from the traditional 
lecture format and any institution 
considering introducing it into its cur
riculum should prepare the students 
for the change prior to beginning the 
program. The students at The New 
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England College of Optometry did 
not react enthusiastically to their ini
tial exposure to the new format. It is 
probable that a more positive reaction 
could have been received from the 
students if they had been informed 
earlier, educated as to the details of 
what to expect and made aware of the 
advantages of this format of learning 
to their education. As it happened 
here, the students arrived in the Fall 
expecting to begin patient care and 
were told, "We have this great new 
program and you must wait until the 
spring to begin your patient care." 

Lectures or discussion groups 
describing problem-based learning 
are inadequate to prepare faculty or 
students for working or studying 
within the format. Demonstrations of 
study group sessions using experi
enced students or faculty as demon
strators are much more effective with 
both groups. 

Course Format 
This is a two-quarter course that is 

presented in the fall and winter quar
ters of the second academic year. The 
class is divided into small study 
groups of six to eight students with 
one faculty member. Each study 
group meets weekly for one and one 
half hours. In addition to the prob
lem-based learning portion of the 
course, the students receive their first 
experiences with actual patients by 
participating in vision screenings at 
schools within the greater Boston 
area, and clinical observations at the 
varied external college clinical assign
ments for fourth year students. The 
clinical observations provide the stu
dents an opportunity to observe expe
rienced student clinicians providing 
patient care and to observe the daily 
routine and functioning of a busy pri
mary care eye clinic. 

Cases 
Prior to the writing of specific cases 

for the course, learning and behav
ioral objectives were developed for 
the entire course by an ad hoc faculty 
committee. This list of the learning 
and behavioral objectives was includ
ed in the information the students 
received at the beginning of the 
course. 

Each case was designed to encom
pass specific learning objectives. These 
learning objectives were provided to 
the facilitator in a document called the 
"Teaching Guide." The guide contains 
the learning issues written into the 

case as well as other specific points 
that the case was designed to illustrate. 
It is important to note that the students 
are not limited to this list of learning 
issues, but the list can be thought of as 
the minimum number. The students 
are not provided with the case-by-case 
learning issues. 

The cases are simulated patient 
encounters that are designed to pro
vide the students with data and infor
mation in a manner analogous to the 
manner in which they would be 
obtained if dealing with an actual 
patient. The cases are prepared and 
reviewed by the course facilitators 
prior to the beginning of each year. 

The cases are written in two for
mats: (1) all data and patient informa
tion are recorded on an examination 
form similar to that used in the teach
ing clinic of the college and (2) the 
patient information is presented in a 
dialog format as if the students were 
speaking with a patient in the context 
of an optometric examination. The 
examination data are available only at 
the request of the students and after 
they explain why the information is 
important to the hypotheses. 

During presentation in the first for
mat, the students receive the informa
tion in a sequence analogous to the 
order in which it is received from a 
patient. The first page is the patient 
profile, history and chief complaint, 
the second is the entrance tests, the 
third refractive data, etc.; the final 
page is the health assessment. The 
students are required to analyze the 
data for accuracy and consistency. 
Inconsistent data are often included 
intentionally in areas where they fre
quently occur. For example, the stu
dents are required to predict refrac
tive error based on entering visual 
acuities and to confirm that any 
change in subjective refraction is con
sistent with the available data. This 
format has an additional value in that 
it familiarizes the students with the 
clinic record-keeping system and 
trains the students in reviewing 
patient exam records. An important 
reason to have students review col
lected data for inconsistencies and 
omissions is that by doing so they 
may review and self-correct their own 
data collecting methods during forth
coming patient encounters. 

In the second format, the facilitator 
assumes the role of patient providing 
the case history and all examination 
data. The facilitator /patient requires 
the students to continuously analyze 

their hypotheses relative to the avail
able data and to justify the value of 
each additional piece of data. It is 
especially valuable in exposing stu
dents to the concept of the problem-
specific examination. Record-keeping 
experience is provided as the students 
are required to maintain patient 
examination records as they progress 
through this exercise. 

The subject matter within the cases 
includes areas such as myopia, hyper
opia, anisometropia, presbyopia, 
headache and common ocular and 
systemic disease states. 

Study Group 
During the study group meeting 

the group discusses: (a) information 
they have been provided; (b) what 
additional information they need; and 
(c) any hypotheses that may be rea
sonably proposed. Additional data 
and information are obtained as the 
case progresses. The students contin
ually review and revise their hypothe
ses as their knowledge about the 
patient gets more extensive. They 
must identify aberrant data including 
data that are unusual on epidemiolog
ical grounds and try to predict, based 
on their hypotheses, what further 
testing may be needed and what the 
tests may reveal. 

As the study group proceeds 
through the case, the students are 
expected to identify areas where their 
current level of knowledge is insuffi
cient to adequately manage the patient 
in the optimal manner. These are 
referred to as "learning issues." At the 
end of the problem-based learning ses
sion, members of the study group 
select from the learning issues a specif
ic subject to research during the fol
lowing week. Rarely, issues may have 
to be assigned, but the purpose of stu
dent selection is to give the student a 
sense of personal investment and to 
maximize the student's interest in the 
activity. The students are encouraged 
to utilize various learning resources, 
i.e., texts, literature reviews, research 
literature, verbal communications 
with faculty, and the less traditional 
sources like various support groups 
and counseling activities, i.e., 
Alcoholics Anonymous, ALANON, 
AIDS Support Groups, etc. 

For the next meeting each member 
of the study group prepares a short, 
written one or two page report of the 
learning issue that she/he has select
ed. Copies of each report are distrib
uted to all members of the study 
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group and the facilitator. The reports 
are informal and may include pictures 
and/or graphs. It must show how the 
new information relates to under
standing the patient's diagnosis, 
interpreting the signs and symptoms 
and how they influence the manage
ment of the patient. The patient is 
then revisited relative to the newly 
acquired knowledge, and there is a 
discussion of how the students may 
have handled the case differently had 
they been privy to this new knowl
edge. 

At the conclusion of each session, 
the faculty and study group members 
review how the sessions are progress
ing. Students evaluate their perfor
mance and that of the study group as 
a whole. They are encouraged to sug
gest ideas that may make the study 
group more efficient or enjoyable. If 
there is obvious group tension or 
disharmony within the study group, 
intervention may be necessary. 
Ideally, such intervention should 
come from the members of the study 
group but intervention by the facilita
tor may be required. In cases in which 
a study group member is not partici
pating at a satisfactory level, it may be 
desirable for the faculty to discuss the 
matter privately with the student. 
Important goals of this self-evaluation 
process are to accustom the students 
to think and listen critically, to be self-
critical and to learn to give and take 
constructive criticism. 

Student Evaluation1011 

Following each study group meet
ing, students are evaluated on their 
participation, preparation, and profes
sionalism. Participation is judged by 
quality rather than quantity. If a stu
dent makes one or two relevant com
ments during the session, it may be 
more valuable to the group than a stu
dent who is excessively verbose, but 
contributes no ideas. Professionalism 
includes human relations, appropriate 
dress, punctuality and record keeping. 
Preparation indicates how well the stu
dent's learning issue was researched 
and presented. 

Participation is judged on three 
levels: (a) Leadership Role - 3 points; 
(b) Participant Role - 2 points; (c) 
Passive Observer - 1 point. A mini
mum number of points are required 
to receive a passing grade or honors 
for the quarter. Each week the student 
evaluates her/his performance, and 
each student is evaluated by the facil
itator. Both the student's self-evalua

tion and the facilitator's evaluation 
are available and the students are 
encouraged to review them weekly 
and to confer with the facilitator if 
their evaluations are inconsistent. 

In the area of professionalism and 
preparation, the student is allowed no 
more than two negative marks 

Facilitators 
Faculty participating in the prob

lem-based learning course are 
referred to as facilitators because the 
term is more descriptive of the faculty 
member's duties to the study group. 
They are responsible for facilitating 
the identification of learning issues 
and the student's acquisition of this 
information. The facilitators partici
pating in problem-based learning at 
The New England College of 
Optometry receive formal training in 
facilitating a problem-based learning 
study group. The training consists of 
discussions with faculty experienced 
in problem-based learning and in 
study group simulations with experi
enced students or faculty experienced 
in problem-based learning acting as 
members of the Study Group. New 
facilitators have the opportunity to 
observe students working in Study 
Groups and to participate in simulat
ed problem-based learning study 
groups in the roles of student and 
facilitator. When it has been possible, 
new faculty have attended the prob
lem-based learning Training Program 
at Tufts Medical School or in-house 
training has been conducted by facul
ty from the Tufts program. 

The early problem-based learning 
literature indicates that expertise in 
the subject area3,4 is of minor impor
tance relative to skill in leading a 
small group. However, the more 
recent literature1215 indicates that 
study groups with facilitators who are 
knowledgeable perform better than 
those whose facilitators are not 
knowledgeable in the subject area. 
This program has always employed 
facilitators that are knowledgeable in 
the subject areas. 

Facilitators assume different roles 
in the various phases of the program, 
depending on the rate of advance
ment of the study group. At first the 
facilitator practices4 "modeling" dur
ing which time he / she is a role 
model, demonstrating to the students 
the manner in which the simulated 
patient encounter should be 
approached. As the student participa
tion level increases, the facilitator 

"coaches" the study group, becoming 
less an active participant but making 
suggestions and asking leading ques
tions to facilitate the discussion. 
Finally as the weeks progress and the 
study group becomes more self-
directed, the facilitator "fades" into 
the background, leaving the study 
group to direct its daily activities. At 
this point the primary responsibilities 
of the facilitator to the study group 
are to: (1) listen, (2) encourage critical 
thinking, (3) challenge assumptions, 
(4) provide feed back when appropri
ate, (5) guide and facilitate learning, 
and (6) create a pleasant learning 
environment.16 He/she must avoid: 
(1) guiding discussions, (2) asking too 
many questions, (3) suggesting 
hypotheses and (4) providing infor
mation via mini-lectures. Otherwise 
the concepts of self-direction, self-
study and self-criticism are lost. 

Assessment 
Most attempts at assessment of prob
lem-based learning programs have 
not been very successful at differenti
ating students trained in problem-
based learning programs from stu
dents trained via conventional 
programs2. The reason may be that 
these assessment methodologies have 
failed to measure the cognitive and 
behavioral differences observed in 
problem-based learning trained stu-
dents6. A recent report by Schmidt, et 
all6 comparing the diagnostic perfor
mance of medical students trained via 
a problem-based learning program 
relative to those trained in a conven
tional program found that the prob
lem-based learning students were 
more accurate diagnosticians by 
about 5% and another study by 
Farnsworthl7 suggested that "there is 
a significant relationship between the 
repeated use of case simulations in 
problem-based learning and the accel
erated development of clinical exper
tise." Considering the total number of 
patients a clinician will examine over 
a career, this represents a significant 
improvement in the number of appro
priate diagnoses. 

Assessment at the New England 
College of Optometry 

Implementation of the problem-
based learning program at The New 
England College of Optometry coin
cided with an overall restructuring of 
the clinical curriculum of years two 
and three. The need for assessment of 
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Table 1 
Faculty Evaluation 

Technical Skills 

Knowledge Base 

Analytical Skills 

Pre-PBL 
Mean 

1.462 

1.746 

1.925 

Std. Dev. 

0.618 

0.713 

0.698 

Post-PBL 
Mean 

1.966 

2.168 

2.340 

Std.Dev. 

0.817 

0.552 

0.742 

P-Value 

0.0016 

<.0001 

0.0055 

the new program was obvious to 
NEWENCO'S Dean of Academic 
Affairs, Dr. David Heath, who 
designed an assessment instrument to 
evaluate the level of students' skills 
pre and post the revised program. The 
evaluation tool was described by Dr. 
Heath as being "formative and target
ed at discrete curricular modules." The 
student's technical skills, knowledge 
base and analytical skills were evaluat
ed in major categories of refraction, 
functional vision, anterior segment 
health, posterior segment health and 
in subcategorizes of each. In all, a total 
of 59 items were included. Each item 
was rated on a 1-5 point scale with 
detailed descriptors of the observable 
behavior for each of the five levels. 
Clinical faculty assigned to the third 
professional year evaluated students 
who had been exposed to problem-
based learning (entering the third 
year) and those who had not been 
exposed to problem-based-learning 
(completing the third year). (Table 1) 
The same groups of students evaluat
ed themselves using a similar evalua
tion instrument. (Table 2) Statistical 
analysis was performed with the 
Macintosh StatView 5.0 program using 
the paired t-test as a two tailed test. 

The results of this asssessment are 
very encouraging. Students who were 
enrolled in problem-based learning 
were rated by the clinical faculty statis
tically higher in each of the general cat
egories, Technical Skills, Knowledge 
Base and Analytcal Skills. (Table 1) The 
student's self-evaluations indicated 

that the problem-based learning group 
rated themselves statistically higher in 
Knowledge Base and Analytical Skills 
but the ratings in Technical Skill were 
unchanged. (Table 2) 

It is significant that there was no 
decrease in the students' Knowledge 
Base because many of the skeptical fac
ulty believe a definite decrease would 
occur. A possible basis for this skepti
cism is that in this program the stu
dents have considerable control over 
what they study and, therefore, all stu
dents may not be exposed to the same 
material or at the same level. 
According to the program evaluation, 
this predicted decline in knowledge 
base was not realized. 

Based on earlier assessmets of prob
lem-based learning programs in med
ical education16-17, these results were 
predictable, especially the improve
ment in analytical skills. 

An important goal of the problem-
based learning format is to instill an 
appreciation for life-long learning. We 
have not attempted to assess any 
change in students' appreciation for 
life-long learning and few attempts 
have been reported in the medical 
education literature18. 

Response 
Faculty Response 

Based on informal discussions and 
anecdotal information, the initial reac
tion of the faculty to the program was 
skeptical. Concern was expressed 
regarding the educational value and 
cost effectiveness of the problem-based 

Table 2 
Student Self-Evaluation 

Technical Skills 

Knowledge Base 

Analytical Skills 

Pre-PBL 
Mean 

2.765 

2.679 

2.606 

Std. Dev. 

0.181 

0.164 

0.059 

Post-PBL 
Mean 

2.929 

3.103 

3.102 

Std.Dev. 

0.229 

0.247 

0.289 

P-Value 

0.173 

<.0001 

0.001 

learning format. Faculty unfamiliar 
with problem-based learning usually 
react in this manner19-20. They have dif
ficulty with the concept of teaching stu
dents decision making versus the tradi
tional teaching and testing of facts. 
They do appreciate the advantage of 
presenting material in the clinical con
text rather the traditional classroom 
lecture. It appears that some faculty are 
unwilling to give up control over the 
facts presented to students and they are 
uncomfortable with the freedom of stu
dents to decide what is important for 
them to learn. They are more accus
tomed to a fact-based curriculum 
rather than one in which it is accepted 
that there is no necessity for all stu
dents to learn identical information. 
They are uncomfortable with the idea 
that utilization of knowledge is more 
important than memorization of facts 
and they are devoted to the more tradi
tional "lecture-memorize-pass the 
exam"15 format. 

As faculty gain experience with 
problem-based learning, they usually 
become enthusiastic proponents. 
Seeing students become excited about 
self-directed, independent learning 
usually gives them a new outlook 
toward the program1921. 

As the director of this program for 
the past five years, I believe the faculty 
involved are supportive of the course 
and of problem-based learning as a 
viable teaching method. The opportu
nity to work with the same small group 
(8 students) over a two-quarter period 
has provided the faciUtators with a 
renewed appreciation for the rewards 
of teaching. 

Student Response 
We find that, initially, problem-based 

learning can be very frustrating for stu
dents who are more attuned to "finding 
and solving the problem." They want 
an immediate and definitive "answer." 

At the end of the first year, the ini
tial student response was pre
dictable,22 based on student evalua
tions of the course and discussions 
with individual students. The adjust
ment to problem-based learning was 
painful for some. Frustration was 
expressed when students were pre
sented with simulated patients with
out clear cut answers. Their inclina
tion was to treat the case as a case 
analysis problem rather than a prob
lem-based learning problem. As they 
became aware that this was more 
reflective of primary care in the real 
world, they became more accepting of 
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the problem-based learning format. It 
was a task keeping the Study Group 
in the problem-based learning format 
because the students wanted to treat 
each simulated patient as a "case 
analysis" problem. They wanted to 
simply identify the problems and 
solve them. ! 

As the students become acclimated 
to their study group, the independent 
learning begins to be an exciting, pos
itive experience. Within a reasonably 
short period, the groups are capable 
of functioning well without the pres
ence of the facilitator. Occasional 
guidance is needed but for the most 
part the groups are reasonably inde
pendent and self-directing. 

Conclusions 
Based on the survey data and anec

dotal information from students and 
faculty, we believe that the problem-
based learning format is an effective 
manner of teaching clinical decision 
making. Faculty and students have 
reacted positively to the program 
both in terms of enjoyment and as an 
educational experience. 

Although some students never feel 
comfortable with the problem-based 
learning format, the data indicate that 
students' knowledge base and analyt
ical skills are better developed follow
ing exposure to the problem-based 
learning format in a clinical context. 

Future Plans 
Our data indicate that problem-

based learning has been successful 
and that it has an important place in 
the curriculum of The New England 
College of Optometry, and perhaps in 
optometric education in general. 

At this time problem-based learn
ing has been introduced into the 
didactic curriculum of the first and 
third professional years, in the ocular 
disease tract of the third year, and as 
an integrated seminar in the first year 
curriculum. Currently, the first year 

program is a one-quarter course. This 
course is being evaluated and the fea~ 
sibility of extending it to two or three 
quarters will be considered. 

(NOTE: Examples of the case for
mats with the Teaching Guides are 
available upon request from Dr. 
Chauncey) 
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Use of Information 
Technology in 
Optometric Education 
Jimmy H. Elam, O.D., SA.S. 

Abstract 
Optometric educators may prepare 

their students for current and lifelong 
learning by use of educational technol
ogy. Computers and telecommunica
tion networks have been called the 
emerging economic tools of the future. 
A dramatic increase in the number of 
computers at colleges and universities 
has occurred in response to perceived 
benefits for students, teachers, and 
administrators. This article discusses 
the theoretical framework for the use of 
educational technology and a specific 
academic assignment, the Electronic 
Media Paper (EMP). The EMP 
assignment was given to second year 
optometry students and required the 
search of two different electronic media 
for information.Results suggest that 
use of the Internet for information 
searches may be a useful tool for specif
ic academic assignments and for 
searching for other optometric infor
mation. Professionals in the future will 
probably be concerned with a broad 
range of skills and will need continual 
updating and development. 

Key Words: Optometric education, 
computer-assisted instruction, educa
tional technology, information technol
ogy, use of computers in education. 

Introduction 

Computer acquisition by high
er educational institutions is 
a reflection of perceived 
gains from computer usage.1 

Administrators have found computer 
use beneficial for the scheduling of 
classes, student registration, financial 
aid enhancement, public relations, 
student recruitment, and other pur
poses.2 Faculty members have found 
computers beneficial for teaching, 
grant searches, research, increased 
publication opportunities, providing 
service within and outside the institu
tion, and finding jobs.2 Students have 
found computer usage beneficial for 
finding information, handling data, 
completing assignments, networking 
with other students, collaborative pro
jects, and other purposes.2 

Some authors have discussed other 
aspects of student learning with com
puter assisted instruction (CAI). For 
instance, Johnston and Gardner3 sug
gest that student learning may benefit 
from the use of CAI in three areas: 
• Direct instruction: CAI may be 

used to introduce new subject con
tent and to help students evaluate 
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their mastery of the material. 
Examples include tutorial pro
grams and interactive simulations. 

• Working tools: CAI may help stu
dents gain skills for accomplishing 
specific tasks, increasing secondary 
skills while pursuing an academic 
endeavor. Examples include 
acquiring skills by using word pro
cessing, database management, 
spreadsheets, and statistical soft
ware programs. 

• Information exchange: CAI may 
help students gain skills to obtain or 
exchange information. Examples 
include on-line databases, e-mail, 
computer conferencing, and bulletin 
boards. 
David Jonassen4 argues for student 

use of computers as tools to construct 
knowledge. He states that computers 
should be used as "Cognitive tools 
(that) actively engage learners in cre
ation of knowledge that reflects their 
comprehension and conception of the 
information rather than attempting to 
reproduce the knowledge of the profes
sor."4 In this constructivist model of 
learning, student applications of CAI 
serve as stimuli for student reflection, 
critical thinking and problem solving 
abilities.4 

The purpose of this paper is to pre
sent a framework for educational use 
of technology in schools and colleges of 
optometry. As an example of using 
technology in optometric pedagogy, 
the Electronic Media Paper (EMP) is 
discussed. 

Classification of Educational 
Technology 

When discussing educational tech
nology one has to consider a wide 
range of instructional media. For exam
ple, chalkboards, flipcharts, overhead 
projectors, and slides are common 
teaching technologies that are effective 
instructional devices and often taken 
for granted.6 Since educational teach
ing media vary, one may wonder when 
to use standard teaching tools or more 
advanced tools such as computers and 
the Internet. Wilson6 reminds us that 
faculty members must relate educa
tional technology use to the missions of 
colleges and universities. 

Diana Laurillard7 devised an educa
tional technology framework that 
reflects dialogue established between a 
teacher and learner from the use of 
educational technology.7 Her three dia
logue categories are designated as 
interactive, adaptive and discursive.7 In 
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an interactive dialogue a student per
forms an act to accomplish the desired 
learning task and the teacher provides 
feedback. In adaptive dialogue a 
teacher uses the student's perception of 
concepts to modify their mutual dia
logue. In discursive dialogue a stu
dent's and a teacher's perceptions of 
concepts are openly and easily accessi
ble to each other. Laurillard suggests 
specific types of educational technolo
gy associated with each dialogue cate
gory. For example, interactive dialogue 
includes computer simulations, 
microworlds, and modeling. Adaptive 
dialogue includes computer tutorial 
programs, tutorial simulations, and 
tutoring systems. Discursive dialogue 
includes audio-conferencing, video
conferencing, and computer mediated 
conferencing.7 A framework for educa
tional technology use may benefit from 
empirical evidence. 

Research On Educational 
Technology 

Most research on learning with 
technology has been conducted to find 
an appropriate combination of medi
um, student, subject content, and 
learning task.8 Starr and Milheim9 sur
veyed members of 30 educational 
newsgroups about their views and 
usage of the Internet in secondary and 
higher education. Half (50.3%) of then-
respondents said they had personally 
used the Internet two years or less, 
suggesting the Internet is a new tool 
among educators. More than 90% of 
the respondents used E-mail and the 
World Wide Web and about 60% used 
newsgroups, file transfer protocol 
(FTP), and telnet. The Internet was 
used by more than 80% of the respon
dents for personal research and work
ing with a colleague. Only 40% used 
the Internet for class materials, student 
research, and class demonstrations. 
Respondents overwhelmingly felt the 
impact of the Internet would be very 
positive (65.4%) or positive (31.5%).9 

Their results were similar to those 
of Shifflett and colleagues10 who found 
73% of professors surveyed at the 
California State University system 
used a microcomputer daily. However, 
only 22% of the respondents used a 
computer for enhancement of their 
classroom presentations, and 31% said 
they had integrated use of computer 
applications into their courses. 

The tendency has been to obtain 
technology and then try to find an edu
cational use for it.7 To avoid merely 

"adding on" pedagogic technology to 
existing teaching methods, causing 
dilution of effort, ineffective use of sys
tems, and cost increases, adequate 
planning must occur.6-7 Perhaps start
ing with a teaching strategy or educa
tional objectives may be more effective. 

Educational Objectives with 
Technology 

Several strategies have been sug
gested to enhance educational objec
tives for technology. Those strategies 
include defining learning objectives, 
identifying students' needs, design
ing the learning activities, and analyz
ing development costs.7 

Ellsworth2 proposes four levels of 
student learning for the successful 
application of an Internet student 
assignment. Each level is considered 
developmental and requires mastery 
before proceeding to the next level. 
The stages are: 
• Level 1: Why Are We Doing This? 

Students must see the connection 
between what is being learned and 
the methods and media for the 
teaching. 

• Level 2: Learning the Technology. 
Using the hardware and learning 
the software and protocols 
involved in connecting and access
ing e-mail, and other Internet com
ponents. 

• Level 3: Mastering the Tools. 
Learning the search tools of the 
Internet, such as search engines, 
Gopher, Archie, the World Wide 
Web and others. 

• Level 4: Applying What Has Been 
Learned for Problem Solving. 
Students appreciate the use of the 
Internet in information gathering 
and problem solving. 
With these learning objectives in 

mind, a student assignment was for
mulated for second year optometry 
students that included a traditional 
library search and an Internet search 
for information. The following section 
describes the assignment. 

Procedure 
As part of the course requirements 

for an ophthalmic optics course at 
Southern College of Optometry 
(SCO), students were instructed to 
write an electronic media paper 
(EMP). Students individually had to 
conceive an ophthalmic optics related 
question or topic and obtain permis
sion for its use by e-mailing their 

instructor. Two different electronic 
information searches were required 
for the EMP. The first was a search 
using Visionet, an electronic optomet-
ric database produced at SCO. 
Students had access to Visionet in the 
College's Library. The second search 
was finding information using the 
Internet. Students had access to the 
Internet in the College's Learning 
Resource Center. Within the paper a 
section had to be included that 
described both electronic searches. 

Specific instructions for the EMP 
were given in a handout during the 
first day of the course. Students were 
told that either of the electronic media 
might not have information on their 
subject or question. However, at least 
one of them had to have pertinent 
information to write the EMP. On-line 
sources for learning how to access and 
use the Internet and search engines 
were included in the handout. Those 
sources include the World Wide Web, 
Gopher, and FTP. The writing style 
format of the American Psychological 
Association11 (APA) was adopted for 
the EMP since the current writing 
style suggested for optometric publi
cations does not contain electronic 
citations or references.12 Also, students 
were given on-line sources available 
for APA style citations that are not 
included in the APA manual.13 

A survey, the EMP Student 
Questionnaire (Appendix), was given 
to all of the 120 second year optome
try students who wrote an EMP. The 
survey was given after completion of 
the EMP to give students an opportu
nity to use the Visionet or the Internet 
for educational information searches 
other than the course assignment. 
Descriptive statistics of student 
responses were obtained, and a Chi-
square was performed between those 
students previously using the Internet 
before the EMP for academic purpos
es at SCO and those who had not. 

Consisting of 16 questions, the EMP 
Student Questionnaire obtained infor
mation in two basic areas (Appendix). 
The first area was designed to obtain 
information about students' prior use 
of the Visionet and the Internet. The sec
ond was designed to obtain perceptions 
about students' information searches 
using the Visionet and Internet. 

Results 
Fifty (42%) of the students in the 

ophthalmic optics course returned 
their surveys. Respondents were 
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divided into two groups, according to 
how they answered Question 2 
(Appendix). One group had used the 
Internet at least once to find informa
tion for an academic assignment at 
SCO before the EMP project (46% of 
respondents, Table 2), while the other 
group had not (54% of respondents, 
Table 2). Using those two groups, the 
remaining questions were analyzed for 
group differences in answers by use of 
a Chi-square statistical procedure. A 
significant difference between the 
groups in the answers occurred only in 
Question 1 (Table 1). This suggests 
there was a difference in usage of the 
Visionet database before the EMP 
assignment among students who had 
or had not previously used the Internet 
at SCO for a required assignment. 

Response percentages were tabulat
ed for answers to questions on the 
questionnaire. Well over half (60%) of 
the second year students responding to 
the survey reported they had not used 
the Visionet database for an assign
ment before the EMP (Table 2, 
Question 1). Slightly over half (54%) 
said they had used the Internet for a 
required assignment at SCO before the 
EMP (Table 2, Question 2). An almost 
equal number (52%) indicated they had 
used the Internet at least once for a 
required assignment at a college or uni
versity before coming to SCO (Table 2, 
Question 3). 

Almost two-thirds of the students 
(64%) said they found most of the 
information for their EMP with the 
Visionet (Table 2, Question 4). The 
majority of students, 54% (Table 2, 
Question 5), said they did not explore 
Internet connections, such as Gopher 
or FTP, besides the World Wide Web 
for their information searches. 

Since completion of the EMP 
assignment to answer the student sur
vey—a period of about one month—a 
much smaller percentage of respond
ing students had accessed the 
Visionet (22%) for an optometric or 
educationally related purpose than 
those who had accessed the Internet 
(56%) for the same reasons (Table 2, 
Questions 6 & 7). 

Over three-fourths (80%) of the stu
dents said they did not have difficulty 
finding information from the Visionet 
(Table 2, Question 8) and 58% said they 
did not have difficulty finding infor
mation on the Internet (Table 2, 
Question 9). About three-fourths (74%) 
said they did not have difficulty judg
ing what information to use for their 
EMP from sources found on the 

Visionet (Table 2, Question 10) and 60% 
said the same for the Internet (Table 2, 
Question 11). 

After practice, 72% (Table 2, 
Question 12) of the students said they 
found finding information using the 
Visionet "user friendly," and 68% 
(Table 2, Question 13) said the same 
for the Internet. Since they now had 
experience with the Visionet, 64% 
(Table 2, Question 14) said they would 
probably use the Visionet to find 
information relating to optometry 
when they were in practice. However, 
a larger percentage of students (74%) 
said they would probably use the 
Internet to find information relating 
to optometry while in practice (Table 
2, Question 15). Two-thirds of the stu
dents (Table 2, Question 16) indicated 
they felt that writing the EMP gave 
them a greater knowledge about an 
ophthalmic optics topic than they 
would have probably acquired from 
their class alone. 

Discussion 
One purpose of the Electronic 

Media Paper was to introduce second 
year optometry students to sources of 
information that they may not have 
been accustomed to accessing. The 
EMP assignment appears to have suc
ceeded in that effort.* Before the 
assignment, 60% (Table 2, Question 1) 
of the second year students had not 
used the Visionet for a required 
assignment, and 54% (Table 2, 
Question 2) had not previously used 
the Internet for a required assignment 
while at SCO. Interestingly, slightly 
over half the students (52%) reported 
using the Internet for an assignment 
at a college or university before com
ing to SCO (Question 3 & Table 2), a 
greater percentage (46%) than had 
used the Internet at SCO before the 
EMP (Table 2, Question 2). This may 
be an indication that an increasing 
number of entering optometry stu
dents have information technology 
experience. Faculty members may be 
able to use those skills to introduce 
concepts and information in ways 
other than traditional teaching meth
ods, such as lecturing. Student skills 
may allow faculty members to be 
innovative in their pedagogy. 

Finding only one significant differ
ence to an answer to questions on the 
EMP Student Questionnaire between 
students previously using the Internet 
and those who did not while at SCO 
may suggest that students without 

Internet experience were not neces
sarily at a disadvantage for the EMP 
assignment. This result may suggest 
that faculty members may want to 
consider use of CAI in their courses 
without fear of penalizing inexperi
enced students. 

Students using more information 
from their Visionet search than their 
Internet search is conceivably a reflec
tion of the nature of information on 
the Internet. For example, 32% (Table 
2, Question 11) of the students said 
they had difficulty judging what infor
mation to use from sources on the 
Internet while only 16% (Table 2, 
Question 10) had difficulty judging 
using Visionet. The Visionet is a data
base consisting of journal articles, 
books, and other traditional library 
information sources. The Internet, on 
the other hand, is a vast source of 
unrefereed information, some of 
which may be of questionable validity. 
Students had to access a large data 
source, the Internet, and use critical 
thinking skills to decide what avail
able information would be useful for 
their needs. What the students found 
is that much of the information on the 
World Wide Web relating to oph
thalmic optics topics is advertising 
from companies and not necessarily 
useful for their papers. Therefore, the 
EMP served to compare data sources 
for students and to enhance develop
ment of student critical thinking skills. 
However, one secondary benefit that 
students may experience is that now 
they know they may search the Web 
for information from ophthalmic ven
dors when they are in practice. In this 
sense, the EMP supported the use of 
CAI for lifelong learning. 

Results suggest that students will 
probably use the Internet to find infor
mation relating to optometry. Although 
about half the responding students had 
used the Internet for an academic 
assignment before coming to SCO, 
after having experience with a library-
bound database and the Internet, stu
dents still preferred to use the Internet. 
Many more students (56%) had 
accessed the Internet for an optometric 
or educationally related purpose than 
the Visionet (22%) one month after 
completion of their EMP. This may be 
an indication that restricted availability 
databases, such as the Visionet, may 
have an opportunity for increased 
usage if they were put on-line. Putting 
information on the Internet may 
increase usage by reducing time and 
space barriers for information seekers. 
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Question 1 

Question 3 

Question 4 
Question 5 

Question 6 
Question 7 

Question 8 

Question 9 
Question 10 

Question 11 

Question 12 

Question 13 
Question 14 

Question 15 
Question 16 

Question 1 

Question 2 

Question 3 
Question 4 

Question 5 

Question 6 

Question 7 

Chi-Sq 

* _ 

Table 1 
uare Test of Independence 

Pearson Value 

7.73 

2.98 
4.39 

4.09 
3.83 

5.30 

4.39 
3.45 

2.95 

3.48 
1.89 

5.53 

4.78 
8.12 
5.21 

Significant at the 0.05 level. 

Table 2 
Student Questionnaire Results 

Yes No Opinion 
40% 
46% 
52% 

64% 
12% 
22% 

56% 

Strongly 
Agree 

14% 

14% 

2% 

4% 

Agree No Disagree 
Opinion 

Significance 
0.005* 
0.08 
0.11 

0.39 
0.43 

0.26 

0.11 
0.48 

0.56 

0.32 

0.76 
0.13 

0.31 
0.09 
0.27 

No 
60% 
54% 

48% 
22% 

74% 

76% 

40% 

Strongly 
Disagree 

Akker and Plump14 state that stu
dents' use of technology may reinforce 
the effectiveness of certain higher order 
educational objectives. For instance, 
technology may be used to develop 
information management and problem 
solving skills.14 While writing the EMP, 
optometry students learn how to use 
computer hardware, software, and use 
of search strategies to find information 
from electronic media and to use that 
information to answer a clinically relat
ed question or topic. Students have to 
access and evaluate information that 
may not be in the journal or book for
mats with which they are accustomed. 

As Kerin and Frank14 state, infor
mation downloaded from the Internet 
is often inconsistent. The information 
is often out of context and unedited. 
Students must critically analyze the 
information and then organize it in a 
manner useful for them. The EMP 
was designed to serve as a critical 
thinking teaching tool. Critical think
ing may prove to be a useful skill in 
clinical practice. 

The EMP may be an easy assign
ment for some students and quite 
challenging for others. Students enter 
optometry school with different levels 
of computer skills. Some have an 
extensive background while others 
have had little exposure. To address 
the range of student skills, the 
University of Rochester School of 
Medicine and Dentistry has initiated a 
program that requires students to 
show competency in five areas of 
computer information skills before 
they graduate.16 

The EMP is a pedagogic assign
ment that should serve to increase 
computer skills of students without 
previous exposure to electronic infor
mation searches. 

Professionals of the future will 
probably need broad skills and need 
continual updating and develop
ment.17 They are likely to become less 
concerned with initial professional 
"qualification" skills for a lifetime 
career and more concerned with 
securing access to quality, relevant, 
and professional assistance and infor
mation when need arises at different 
times in their careers. Optometric 
educators, by using available educa
tional technology, can enhance their 
teaching and students' learning expe
riences and prepare their students for 
a lifetime of learning. 

Question 8 2% 8% 
Question 9 18% 14% 

Question 10 16% 10% 
Question 11 10% 22% 

Question 12 24% 48% 

Question 13 20% 48% 

Question 14 20% 44% 

Question 15 22% 52% 

Question 16 20% 46% 
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Appendix 

EMP Student Questionnaire 

Please answer the following questions or statements about your experience(s) with the Electronic Media Paper 
(EMP) that you wrote. 

True or False: True = 1, False = 2, No Opinion = 3 

1. I used the Visionet at least once to find information for a required assignment at SCO before the EMP 
assignment. 

2. I used the Internet at least once to find information for a required assignment at SCO before the EMP 
assignment. 

3. I used the Internet at least once to find information for a required assignment at a college or university 
before coming to SCO. 

4. I found the majority of the information that I used for my EMP from the Visionet. 

5. I explored other Internet connections (Gopher, FTP, etc.) beside the World Wide Web during my EMP 
Internet searches. 

6. I have accessed the Visionet since completion of my EMP for an optometric or educationally related purpose. 

7. I have accessed the Internet since completion of my EMP for an optometric or educationally related purpose. 

Use the following scale for the following: Strongly Agree = 5, Agree = 4, No Opinion = 3, Disagree = 2, Strongly 
Disagree = 1. 

8. I had difficulty finding information for my EMP from the Visionet. 

9. I had difficulty finding information for my EMP from the Internet. 

10. I had difficulty judging what information to use for my EMP from sources found during my Visionet 
searches. 

11. I had difficulty judging what information to use for my EMP from sources found during my Internet 
searches. 

12. After practice, I found that finding information using the Visionet was "user friendly." 

13. After practice, I found that finding information using the Internet was "user friendly." 

14. Since I now have some experience, I will probably use the Visionet to find information relating to optometry 
when I am in practice. 

15. Since I now have some experience, I will probably use the Internet to find information relating to optometry 
when I am in practice. 

16. I feel that writing the EMP gave me a depth and breath of knowledge about an ophthalmic optics topic 
greater than I would have probably acquired from class alone. 
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How to Write 
Case-Based 
Laboratories 
John J. Rimkus, O.D. 
Dennis W. Siemsen, O.D., M.H.P.E. 

Abstract 
Background. Studies reported in 

the health professions literature have 
shozvn that utilizing clinical cases to 
reinforce educational objectives 
results in better student recall of the 
information under clinical circum
stances. A model for utilizing case-
based laboratories has been developed 
and implemented in a low vision 
course for third year optometry stu
dents. Methods. Clinical cases were 
introduced to the students through 
case scenarios, role-plays, and simu
lations. Students were then required 
to solve patient problems and com
plete various testing activities. In 
the process, they were required to 
demonstrate achievement of stated 
learning objectives. Results. A pre
liminary survey indicates that both 
students and faculty felt the case-
based format prepared students for 
clinical patient care better than the 
traditional task-oriented format. 
Conclusions. The case-based labora
tory format has advantages over the 
traditional task-oriented format for 
teaching low vision laboratories, and 
has potential for applications in 
other clinical courses. 

Key Words: case-based laborato
ries, problem-based learning, prob-
leiii-ivhiled learning, /<w vision 

Introduction 

The concept of problem-based 
learning (PBL) has been 
advanced in medical education 
and other health professions for 

over two decades.1 PBL is a unique 
approach to professional education, 
using tools that relate to a specific 
teaching-learning process. It is not 
merely using case examples to reinforce 
a concept. In a true PBL curriculum, 
learning activities take on a different 
appearance. The problems(s) are pre
sented at the beginning of the course, 
and students choose or are assigned to 
small working groups. Rather than 
have lectures and laboratories sched
uled in a structured fashion, student 
groups are generally allowed to meet 
and work at their own pace. Cases are 
developed with the idea that as the stu
dents solve the problem, they will learn 
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and associate professor of optometry at the Illinois 
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the desired information and achieve the 
learning objectives for the course. 

Only a relatively small number of 
institutions have taken on the task of 
changing their curricula to a problem-
based format2,3 For all its advantages 
as a means of educating health profes
sionals, a number of significant barri
ers exist to a complete curricular 
transformation, as is generally recom
mended by authorities in PBL. First, 
the faculty-to-student teaching ratio is 
significantly increased. Small groups 
of 5-7 students per faculty facilitator 
are most commonly recommended. 
Second, small group meeting and dis
cussion rooms are necessary. Health 
professions institutions that are geared 
toward lecture/laboratory settings 
may not lend themselves well to small 
group independent study. Third, for 
PBL to be most effective there should 
not be competing educational require
ments, such as lectures for other cours
es that do not follow the PBL format.1 

The advantages of PBL in training 
optometrists are no less significant 
than in medicine, but the barriers in 
optometry are even greater. None of 
the optometry schools in the U.S. has 
a department of health professions 
education which serves as a resource 
for developing a PBL program. 
Additionally, financing for such a ven
ture would be difficult given the way 
optometric education is funded. These 
may be among the factors contributing 
to the lack of a significant application 
of problem-oriented learning tech
niques in optometric education. 

Scheiman and Whittaker4 used a 
portable patient problem pack for 
instruction in a strabismus course. The 
same authors, in another article5, used 
a course format that called for simu
lated patient problems, weekly 
quizzes, a detailed set of course notes, 
large group class discussion of patient 
problems, small group discussion, and 
a problem-related evaluation system. 
This format was developed based on 
the realization by the authors that a 
pure PBL approach could not be 
implemented because of the high fac
ulty/student ratio necessary, and the 
subject-based nature of the rest of the 
curriculum. 

Other authors have supported the 
use of problem-related teaching meth
ods in optometric education. Dr. Pascal 
James Imperato6, at a conference spon
sored by the Association of Schools 
and Colleges of Optometry, acknowl
edged that problem-based learning 
".. .is labor intensive for both students 
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and preceptors...," but clinical educa
tion "...must also respond to newer 
and better approaches to learning 
which move away from the passive 
receipt of information..." Dr. Thomas 
Freddo7, speaking at a symposium 
entitled "Strategic Planning for 
Optometric Education," discussed the 
alternatives to traditional teaching pre
sented at the Curriculum Conference 
held in Denver, Colorado, in 1992. He 
cited the need to relate learning objec
tives to clinical outcomes. 

While a true problem-based cur
riculum presently may be beyond the 
reach of optometric educators, the use 
of problem-related learning and eval
uation techniques is not. 

As part of an effort to advance this 
type of learning experience, we have 
developed case-based laboratories to 
assist students in building problem-
solving skills that they can relate to the 
clinical setting. We have implemented 
this model in the low vision course for 
third year optometry students. 

This concept for the laboratory set
ting is based on the interactive lec
ture8, in which a case is presented and 
options are explored to achieve learn
ing objectives. The objectives for a 
particular laboratory are determined, 
and appropriate case-based patient 
problems are developed. Laboratory 
exercises are then used to solve the 
patient problem. Instructions on the 
operation of equipment or analysis of 
results are presented in the required 
readings. Video or slide materials are 
made available for student review of 
some topics. Lab instructors are to act 
only as facilitators. They are directed 
to answer specific questions, but 
should encourage students toward 
independent discovery learning. At 
the end of the session, the groups are 
brought together for discussion and 
closure. 

There are several advantages to 
this format. First, the students come 
to realize that their laboratory activi
ties have a clinical correlate, and are 
not to be taken lightly. Second, stu
dents must put themselves in the 
patient's place and realize the difficul
ties that patients often have in 
responding to testing. Third, the 
activities are structured such that the 
students do not have to perform them 
in a certain order. This is especially 
important in laboratories where only 
a limited number of students can 
work on one activity at a time because 
of equipment or physiological limita
tions (e.g., students can only do 

gonioscopy on their partners for a 
limited time during one session). 
Finally, the students' lab materials 
become useful as a refresher when 
they enter clinical rotations and are 
then called on to deal with actual 
patients. If they are successful in 
working through this simulated clini
cal exercise on their own, they should 
be able to duplicate the effort in clinic. 

Methods 
There were several reasons to con

vert the laboratories to a case-based 
format. One was to improve the par
ticipation and interest in low vision 
care among the students. For a course 
like low vision, which is often misun
derstood and avoided by students, 
this would be considered a real 
accomplishment. 

Another important goal was the 
development of problem solving 
skills and an accompanying improve
ment in competency in the specific 
patient care skills the students must 
have while serving in a low vision 
clinical rotation. Meta-analysis of 
learning outcomes of PBL programs 
strongly suggests better recall of clini
cal information vs. traditional learn
ing modalities.910 PBL and the case-
based lab format used here are based 
on similar concepts. We feel it is rea
sonable to assume that the physical 
association of a clinical skill with a 
particular laboratory activity will also 
result in improved student recall with 
the case-based format. 

Each two-hour low vision laborato
ry session was organized according to 
the following guidelines: 
1. Instructor's introduction. At the 

beginning of the laboratory ses
sion, the instructor should give a 
brief introduction regarding what 
is expected of the students during 
the session. The instructor should 
not lecture on material related to 
the topic at hand, but rather 
should orient the students as to 
what equipment is needed to per
form the designated clinical tech
niques and how to get started 
practicing clinical techniques on 
their lab partners. Because of the 
amount of time needed for stu
dents to practice techniques on 
each other and accomplish behav
ioral objectives, this portion of the 
lab session should not last more 
than 10 to 15 minutes. 

2. Required readings. The students 
will be expected to read the 
required material prior to the labo

ratory session. Some or all of the 
clinical techniques included in the 
laboratory session may be covered 
only in the required readings. 
Therefore it is essential for the stu
dents to have read the required 
material prior to the laboratory 
session. Alternate and/or supple
mental readings can also be listed. 

3. Required equipment. List any 
equipment the student will need 
to bring to the laboratory session 
in order to complete the exercises 
for that session. 

4. Goals. The goals should be clearly 
defined in the lab manual and 
should relate to the students' 
acquiring fundamental clinical 
skills necessary to provide low 
vision care during their low vision 
clinical rotation and in a practice 
situation after graduation. 

5. Exercises. Students should per
form the exercises listed in their 
lab manuals and answer questions 
as directed in the lab manual as 
they practice clinical techniques 
on each other. Exercises will often 
include case scenarios, role-plays, 
and simulations, preferably based 
on actual Low Vision Rehabilitation 
Service patients. The instructor 
should guide the students as they 
practice on each other, rather than 
simply demonstrating the tech
niques to the students. Clinical 
problem solving skills should be 
developed. 

6. Student behavioral objectives. To 
receive credit for the laboratory 
session, each student must 
demonstrate specified behavioral 
objectives. The behavioral objec
tives should be brief and relate to 
the most essential elements of the 
clinical techniques being covered. 
Due to time constraints, behav
ioral objectives should be selected 
that will require no more than 3 to 
5 minutes to perform. 

7. Closing discussion. 
Approximately 20 to 30 minutes 
prior to the end of the laboratory 
session, the instructor should 
gather the students and initiate 
the closing discussion. Topics 
should pertain to skills necessary 
to perform the designated clinical 
techniques, as well as to under
standing the kinds of problems 
patients encounter during their 
low vision rehabilitation. Topics 
will be included in the lab manual, 
but should be individualized to 
discuss problems and situations 
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that have developed during each 
laboratory session. 
Our typical faculty-to-student ratio 

is one faculty member and one teach
ing assistant per section of 14 to 16 stu
dents. This has been an acceptable 
ratio, but we feel an optimum number 
of students per section is 10 to 12. 
Limitations of the number of low 

vision faculty and available lab space 
preclude the smaller section size for us. 

A sample low vision laboratory 
session is included (appendix 1). 

Results 

The case-based format appeared to 
be successful in its intended goals, 

based on initial student and faculty 
feedback during the course. To fur
ther evaluate this outcome, we 
administered a preliminary survey to 
students and faculty at the end of the 
students' clinical rotation in low 
vision. Sixty-four students and three 
faculty members (excluding the 
authors) involved in both the case-

Appendix 1 
Sample Low Vision Laboratory 

Laboratory 4 
Near Low Vision Devices 

Required Reading 
• Cole RG. Visual acuity and the predicted reading add. in Rosenthal BP, Cole RG. Functional Assessment of 

Low Vision. St. Louis: Mosby-Year Book, Inc, 1996: 27-39 

• Musick JE. How to restore the gift of reading. Rev Opt May 1993; 130(5): 55-56, 60-62 
• Low vision class notes 

Required Equipment 
trial lenses, trial frame 

Goals 
Upon completion of this laboratory session, the student should be able to: 

1) recognize which patients are candidates for near low vision devices 

2) select an appropriate near low vision device for evaluation with a patient, based on ocular diagnosis, visual 
acuity, patient goals, preferred working distance, and whether or not device is to be used with a bifocal add 

3) specify parameters of near devices appropriate for individual applications 

4) instruct patients in the proper use of near low vision devices 

5) recognize physical and psychosocial problems patients experience when learning to use a near low vision 
device 

Exercises 
Students should pair up . The s tudent playing the role of the patient should select one of the case sce

narios provided. From the case scenario, determine your pr imary goal for near vision and your ocular 
diagnosis. Wear a low vision simulator appropria te for your ocular diagnosis for the rest of the exercise. 
The simulators for today 's lab will be frosted goggles, some of which may simulate central scotomas. The 
s tudent playing the role of the doctor should do a brief case history, test near visual acuity, and evaluate 
near low vision devices. Each s tudent should take a turn playing the role of the patient and the doctor. 
Evaluate spectacle, hand-held , and s tand magnifiers on each other. Evaluate the use of these magnifiers in 
conjunction with proper lighting and reading s tands. 

Answer the following questions while performing the exercises: 

1) List your patient's primary goal for near vision: 

2) Record your patient's near acuity through the simulator, while wearing habitual correction 

3) With what "power" should you begin evaluation of near devices for your patient's primary goal? 

4) Notice how many words or letters are in your field of view when using the various types of magnifiers. Which 

type of magnifier (spectacle, hand-held, or stand) affords the largest field of view? 
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5) List appropriate parameters for the near device you would prescribe for your patient 

Student Behavioral Objectives To Be Checked Off by Faculty or Teaching Assistant 

NAME 

student appropriately calculates starting point for testing near devices based on patient's primary goal 
and patient's near acuity 

student properly demonstrates use of reading stand and lighting for one type of near device to be 
selected by faculty or teaching assistant 

student properly instructs patient regarding use of one type of near device to be selected by faculty or 
teaching assistant 

Topics For Closing Discussion 
1) How did the use of near devices affect your reading speed? ...reading duration? 

2) What physical problems did you encounter while using near devices? 

3) What psychosocial problems might patients experience while learning to use a near device? 

4) What factors might improve success with near devices? 

5) How do you determine which reading add to begin testing with? 

6) How will the patient's ocular diagnosis affect the near prescription? What other factors can affect the near pre
scription? 

7) What patient responses indicated to you that you were testing with too much or too little magnification? 

8) With which near devices do you think patients might encounter binocular problems? 

9) Under which conditions are a spectacle-type magnifier advantageous? ...a hand-held magnifier? ...a stand mag
nifier? 

10) When using a hand-held magnifier, at which working distances is it advantageous to look through a bifocal? 
...over a bifocal? 

11) Given a bifocal add, a preferred working distance, a best-corrected near visual acuity, and an ocular diagnosis 
by your instructor, select a stand magnifier from the list provided in lab, based on enlargement ratio and image 
distance (can be done as a group activity). 

based low vision labs and clinical low 
vision rotations responded. 

Seventy-three percent of the stu
dents and 67% of the faculty felt that 
the case-based format used in the low 
vision labs prepared students for clin
ical patient care better than the tradi
tional task-oriented format. Sixty-
seven percent of the students and 
67% of the faculty felt that the case-
based format promoted an atmos
phere more conducive to learning 
than the traditional task-oriented for
mat. Seventy-three percent of the stu
dents and 100% of the faculty pre
ferred the case-based format overall, 
and 67% of the students and 100% of 
the faculty would recommend the 
case-based format to instructors in 
other courses. 

Discussion 

The utilization of clinical cases to 
reinforce concepts in didactic courses 
is not new, but the cases are usually 

presented after lectures and demon
strations. Case-based laboratories, 
however, utilize the clinical case to 
teach the skill and concept from the 
beginning. This process resulted in a 
more clinically centered understand
ing by the student of the use of the 
procedure in the patient care setting. 

Several authors have suggested 
PBL as a means to develop clinical 
thinking and problem solving skills 
through the use of the clinical case. 
Yet PBL is impractical for most clinical 
educators with limited resources. 
Case-based laboratories are a means 
of developing many of the same skills 
in students with little additional 
resources needed on the part of the 
instructor. This pilot course demon
strates the potential for the case-based 
format and acceptance by both stu
dents and faculty. 

Further testing of the model will 
apply more direct measures of reten
tion of clinical skills using the case-
based format. 
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Background 

In July 1992 the Summit on 
Optometric Education: Conference 
on the Scope of Optometric 
Practice was held in St. Louis, 

Missouri. Out of that meeting, the 
statement Optometry - A Responsible 
Profession emerged and was subse
quently adopted by both the American 
Optometric Association (AOA) and the 
Association of Schools and Colleges of 
Optometry (ASCO). This statement 
and associated strategic action items 
set the basis for a national discussion of 
"Entry-Level Competency." 

"Entry-level competencies include 
the professional attitudes, skills and 
knowledge base required to ensure 
safe and effective patient outcomes 
and to support life-long learning." 

Optometry - A Responsible 
Profession (1992) 

Action Item SP3: "The AOA 
and ASCO should interpret on a 

The Model for Entry-Level Determination (MELD) 
was developed as a "white paper" by the ASCO-
appointed Entry-Level/Curriculum Task Force: 
David A. Heath, O.D., Ed.M. (Co-Chair); Elizabeth 
Hoppe, O.D., M.P.H. (Co-Chair); Morris Berman, 
O.D., M.S.; David Loshin, O.D., Ph.D.; and Teresa 
Madden, O.D. ASCO's Board officially accepted 
the paper at its October 31,1998 meeting. 

continuing basis what should be 
entry level competency, via a sur
vey of practitioners and board mem
bers and a series of conferences." 

Action Plan Conference (1995) 

Subsequent to the 1992 Scope of 
Practice Conference, several groups 
further examined the concept of 
entry-level competency. Among oth
ers, these included the Summit on 
Optometric Education: Conference on 
Curriculum, the National Board of 
Examiners in Optometry (NBEO) 
through its examination committee 
structure, the Council on Optometric 
Education (COE) within the frame
work of accreditation standards, and 
ASCO through its annual Critical 
Issues Seminar in March 1997. 

Each of these efforts involved 
groups of practitioners, educators 
and/or administrators who identified 
in broad terms the defining character
istics of "Entry Level Competency" 
and who then applied those within 
the context of the situation (e.g. cur
riculum content, NBEO questions, 
accreditation standards, licensing 
requirements). While each of these 
efforts involved discussion, debate 
and consensus building, each also 
brought unique perspectives and dif
ferent interpretations of similar lan
guage and variations as to which 

determinants of entry-level were the 
most critical. The lack of consistency 
among these various groups within 
an environment of increasing commit
ment by licensing boards and accred
iting agencies to "entry-level" compe
tency as a construct is increasing the 
urgency to develop a nationally 
accepted model through which 
"entry-level" skills and knowledge 
may be reasonably derived. 

As demands upon the educational 
institutions to respond to the state by 
state legislative expansion of the scope 
of optometric practice continue to 
increase, the need to define entry-level 
competency becomes more acute. 
While the expanding scope of the 
practice of optometry is clearly in the 
best interest of the public, the struc
ture of the profession and the educa
tional process must be appropriately 
modified to maintain or enhance the 
quality of eye care delivery. 

The goal of this white paper is to 
put forth a model for determining 
entry-level competency, which recon
ciles the historical debates and pro
vides a common framework for future 
decision making. 

Planning Assumptions 
"Entry-level competency" reflects a 

body of knowledge, skills and attitudes 
at one point in a professional career. 
For optometry this point has been and 
is currently upon the granting of a 
license to practice following the com
pletion of the Doctor of Optometry 
degree and the passing of licensure 
exams. What knowledge, skills and 
attitudes are appropriate at the point of 
entry into the practice of optometry are 
not defined in isolation; rather they are 
affected by many variables including 
state laws, the nature of the education
al process, the structure of the profes
sion, health care policies, the economy, 
and technology, to name but a few. 

Below are planning assumptions rel
ative to 1) the educational and profes
sional environment, 2) the nature of the 
optometrist as a health care profession
al and 3) requisite characteristics of the 
model. It is important to state planning 
assumptions about what is, what may 
be and what is not, and upon which the 
ensuing model has been based. 

The Nature of the Educational and 
Professional Environment 
• Entry-level competency is not the 

same as Scope of Practice. 
• Licensure examination is a measure-
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ment of entry-level competency. 
• The educational programs leading 

to a Doctor of Optometry Degree 
will continue to be four years in 
duration. 

• There are skills and knowledge, 
which are within the scope of the 
profession but beyond the profes
sional degree education of the 
optometrist. 

• The future is uncertain, and any 
model for defining entry-level 
competency must not only be 
responsive to the existing educa
tional and professional environ
ment (e.g. optional residencies), 
but must also be able to accommo
date such changes as 1) the estab
lishment of sub-specialties and /o r 
2) required residency training. 

The Nature of the Optometrist as a 
Health Care Provider 
• "As taught": All optometrists are 

expected to be aware of their own 
limitations and conduct them
selves accordingly. 

• All providers are responsible for 
ongoing self-learning and for 

remaining current in their knowl
edge and skills. 

• All providers are expected to uti
lize all resources, including intra-
and inter-professional consulta
tion, co-management and referral 
in securing the best possible care 
for their patients. 

• All providers are expected to com
mit themselves to the profession as 
expressed in the Optometric Oath 
and AOA Code of Ethics. 

• All providers are expected to man
age their practices in a manner that 
is appropriate within the health 
care delivery system and that pro
motes patient access to eye care. 

• The future is uncertain and profes
sional assessment may well extend 
beyond entry-level and include re-
licensure or continuing competen
cy. Decision models for defining 
entry-level competency should be 
equally applicable at other junc
tures in a professional career. 

The Nature of Entry-Level 
Competency 
• Entry-level competency is dynamic 

and subject to changes in available 

knowledge, technology and meth
ods of eye care delivery. 

• All licensed providers are expected 
to manage every relevant condition 
in a manner, which assures safe and 
effective care for the patient. 
However, the level at which the con
dition is managed is expected to dif
fer from entry-level with practice 
experience or supplemental educa
tion. Thus, all conditions that are 
within the scope of optometric prac
tice are managed by the entry-level 
practitioner. 

• Entry-level competency as a con
struct is complex and situationally 
dependent: What is entry level with 
one patient may not be entry level 
with the next. 
Reflecting the assumptions above, the 

Model for Entry-Level Determination 
does not state what is and what is not 
entry-level. Rather it provides a struc
ture, defines guiding principles and elu
cidates a process through which a rea
sonable consensus upon whether a 
condition, a certain body of knowledge 
and/or a skill is or is not entry-level. 

Figure 1 

MODEL FOR ENTRY-LEVEL DETERMINATION 

Characteristics 
• Prevalence/ Incidence 

Severity 
Complexity 
Relevance 

Conditions 

Micro-
Analysis 

Accurate & Reliable 
Frequency 
Risk 
Access 
Difficulty 

• Test characteristics 

i 
Data Acquisition 

Safe & Effigy; 
Frequency 
Risk 
Access 
Difficulty 
Intervention characteristics 

Intervention 

Professional Attributes 

Ethics: Committed to the ethical practice as expressed in 
Optometric Oath and AOA Code of Ethics. 
Citizenship: Supports the Optometric Profession and 
the Community. 
Ljfe-long Learning: Demonstrates life-long 
learning behaviors and is current in knowledge, skills 
and practice. 
As Taught: Aware of self-limits and responds 
accordingly. 
Resource Management: Efficiently uses all resources, 
including intra- and inter-professional referral, to 
provide the highest quality of care 
Practice Management: Committed to contemporary 
practice management to promote patient access to 
quality eye and vision care. 

Macro-
Analysis 

Educational 
Derivatives 

I 
Management Strategy for Conditions 

Supplemental education 
and/or new information 
results in shifts of 
Management Strategy 

• Practice Experience 
• Continuing Education 

Residency Training 
Advanced Education 
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Model for Entry-Level 
Determination (MELD): Structure 

The model for Entry-Level 
Determination is designed to be 
applied to specific situations, knowl
edge and skills. Throughout discussion 
of this decision making model, refer to 
Figure 1, which provides a summary of 
the model's structure and characteris
tics. Terminology has been derived 
from previous meetings and reports 
and is defined in Tables 1 and 2. 

In Figure 1, MELD may be viewed 
as having four substrates: 
• Micro-analysis: Conditions, Data 
Acquisition and Intervention 
• Macro-analysis: Management 
Strategy 
• Educational Derivatives: 
Knowledge, Skills and Clinical 
Experience needed to support entry-
level competency 
• Supplemental Education: 
Implications for post entry-level edu
cation 

Macro-Analysis: Management 
Strategies 

Central to the MELD decision
making model is the construct of 
Management Strategy. In MELD this is 
as it relates to a condition, rather than 
the patient. The model assumes that as 
primary care provider, the practitioner 
always has an ongoing responsibility 
for the overall care of the patient. 

Both the Summit on Optometric 
Education and the 1997 ASCO Critical 
Issues Seminar used management 
expectations to define the entry-level 
competency of a recent graduate when 
managing a specific condition. The 

MELD uses three management 
categories, rather than the four used in 
the ASCO Curriculum Model, or the 
five included in the 1997 CIS survey. 
These three levels: 1) Independent 
Management, 2) Co-Management, and 
3) Referral are defined in Table 1. 
Central to this categorization is the 
level of professional and personal 
responsibility for the management of a 
given condition. In effect, is full 
responsibility assumed by the provider 
alone, shared or relinquished? 

Using three categories, the MELD 
views the management strategy as 
only a broad outcome category, which 
reflects the summation of multiple 
micro-decisions or sub-analyses 
regarding entry-level knowledge and 
skills. A significant change in any one 
sub-decision has the potential to shift 
the management strategy from one 
category to the next. Indeed, it is the 
sensitivity of management strategy 
that has made the entry-level compe
tency discussion so contentious. 

When deciding upon the manage
ment level, a second parameter to be 
addressed is inherent in the concept of 
the reasonable and prudent practition
er. The statement, "Optometry — A 
Responsible Profession, notes "Optometric 
Practice is dynamic, with the emphasis on 
patient care services at the general practice 
level." A final judgment, based upon a 
preponderance of information as to 
whether or not the entry-level provider 
should manage a condition indepen
dently needs to be tested against the 
concept of the standard of practice 
within a general practice setting. A 
knowledge of AOA defined practice 
guidelines, along with insights into the 

contemporary practice of optometry 
contributes to this judgment. 

Micro-Analysis: Conditions, Data 
Acquisition, and Intervention 

Prior to concluding whether an 
entry-level provider should be inde
pendently managing, co-managing or 
referring a patient, the condition, data 
acquisition skills and intervention 
requirements must be analyzed. Table 
2 provides a listing and delineation of 
the critical parameters to be used to 
determine whether a condition, a data 
acquisition process or an intervention 
strategy is entry-level. The defining 
parameters for each category were 
identified through an examination of 
recurring themes in previous entry-
level discussions. 

The MELD uses these three general 
categories to reflect a loose sequence in 
the clinical decision making process. It 
is critical to understand that while 
there is a sequence, it is not linear and 
decisions in one category may impact 
all others. This organization of the 
MELD was developed to be more 
reflective of the clinical care process 
than the commonly used categories of 
knowledge, technical skills, analysis 
and attitudes. 

The nature of the category condi
tion is reasonably self-evident. The 
MELD assumes that all conditions are 
entry level and that each condition 
may require more than one manage
ment strategy depending upon the 
characteristics of the presentation. 

The category of condition has been 
used in prior meetings and publica
tions. In the 1992 Curriculum 
Conference, the Curriculum Model 

Table 1 
Macro-Analysis 

Management Strategies 
Independent management occurs when the provider maintains sole responsibility for deci
sion making relative to the care of a patient's condition. This may include the use of ancil
lary personnel, the use of other providers and/or resources to acquire information or deliv
er treatment not typically available within the general practice setting. 

Independent Management: 

Co-Management: 

Referral: 

Co-management occurs when the responsibility for decision making relative to the care of 
a patient's condition is shared with one or more other providers: When all or a portion of 
the treatment (active intervention) is determined and applied by another practitioner. 
Optometrists participating in co-management would accept responsibility for overall care, 
including pre- and post-treatment care, and for the longitudinal continuity of care. 

Indicates a transfer of responsibility for decision making relative to the care of a patient's 
condition by one provider to another. Referral is when none of the treatment (active inter
vention) is performed by the referring optometrist. The referring optometrist does not 
accept responsibility for pre- or post-treatment care; neither does he or she assume the lon
gitudinal continuity of care for that particular condition. 
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Table 2 
Micro-Analysis 

Conditions: Characteristics 
Prevalence/Incidence: How frequently does a condition present in a general practice of optometry and/or 

general population? 

Severity: To what degree is the condition resistant to intervention and/or is of high risk to the 
patient? 

Complexity: Is the condition primary or secondary, or are there multiple conditions present? 

Relevance to practice: Is the condition primarily with the purview of the optometrist, or is it better managed 
by another provider? 

Data Acquisition: Accurate and Reliable 
Frequency: What is the frequency with which a diagnostic technique or strategy is used to acquire 

data and how critical is the data to the overall management of the condition? 

Risk: What is the risk to the patient of the data acquisition method, the risk to the patient of 
not acquiring the data and what is the risk to the provider in making the decision? 

Access: Is the method of data acquisition generally accessible in terms of equipment, cost, 
reimbursement, time and infrastructure? 

Difficulty: What is the complexity or difficulty of the psychomotor skill required to acquire the 
data? 

Test Characteristics: What are the validity and reliability characteristics of the data acquisition method? 

Intervention: Safe and Effective 
Frequency: Is the intervention strategy commonly used to treat or otherwise manage a condition? 

Risk: What is the risk to the patient if using, or deciding not to use a specific intervention? 

Access: Is the intervention strategy generally accessible to the provider in terms of cost, reim
bursement, time and infrastructure requirements? 

Difficulty: What is the complexity or difficulty of the skills needed for direct intervention by the 
provider? 

Intervention Characteristics: Is the intervention effective? 

was developed using the theory of 
outcomes based education (OBE). OBE 
theory is a top down model for cur
riculum design. Beginning with the 
identification of those clinical condi
tions occurring in the general popula
tion that the optometrist is most likely 
to encounter, the Curriculum Model 
then went through a series of analyses 
to derive outcome learning objectives. 
The 1997 ASCO CIS also embraced 
conditions as one category, along with 
techniques, knowledge and attitudes, 
but did not identify any one category 
as driving the other(s) and its survey 
of "entry-level" approached each as 
independent. The MELD assumes an 
alternative position in which an inter
action between categories is ongoing 
and each may be affected by the oth
ers. 

Data Acquisition reflects a phase of 
clinical care, which, while dominated 
by clinical techniques, also includes 
knowledge, analysis and in many cases 
the use of information directly obtained 
by someone other than the primary 

provider. Examples could include 
pretesting by ancillary personnel or the 
requisition of laboratory tests. One 
underlying assumption is that it may be 
inappropriate for the optometrist to 
directly collect data if it can be obtained 
in a more efficient and cost effective 
manner using other resources. 

The primary expectation of data 
acquisition (besides being necessary) is 
that the data be accurate and reliable. 
Again, a series of defining measures 
and corresponding questions are iden
tified in Table 2. In MELD these para
meters are used to determine whether 
the data acquisition required for the 
diagnosis of the condition is an appro
priate expectation for the entry-level 
provider. 

Like data acquisition, the category 
of Intervention was developed to 
avoid being only technique based. 
While clearly including therapeutic 
techniques, such as foreign body 
removal or vision therapy, the inter
vention category embraces knowl
edge, critical thinking, communica

tion skills and attitudes along with 
needed psychomotor skills. It is also 
obvious that many interventions 
and/or therapies do not involve psy
chomotor skills at all. 

Educational Derivatives 
From the analysis of "what is entry 

level?" at both the micro and macro-
analytical level, the requirements for 
educational preparation may be 
derived. These requirements have most 
commonly been identified as 1) knowl
edge, 2) skills (psychomotor, communi
cation, etc.), and 3) clinical experience. 
By testing educational outcomes, (or in 
the licensing process - entry-level crite
rion) within the MELD, those identi
fied as entry-level may become the 
basis for defining the appropriate edu
cational content and experience. 

It is also worth observing that the 
anticipated level of management has 
significant implications for the depth 
of knowledge needed or the sophisti
cation of skills required. (The knowl
edge needed for referring a condition 
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being less than that needed for inde
pendent management.) In the former 
an understanding of the broader con
cept may be sufficient while the latter 
requires an in-depth and detailed 
working knowledge. 

When determining the knowledge, 
skills and experience needed for entry 
level competency, the analysis must 
also include a foundation in Ethics, 
Practice Management and Public 
Health. An appropriate foundation in 
each of these areas, and a fidelity to 
professional values, are essential to 
providing high quality eye care while 
assuring efficient and effective access 
to health care services. 

Supplemental Education 
" The maintenance of continuing 

competencies and professional 
growth must be ensured by continu
ing learning and assessment and 
thereby it sustains the integrity of the 
professional licensure. Additional 
education and training provide 
advanced practice skills and knowl
edge in specialized areas beyond 
those requisite at entry." 

Optometry — A Responsible 
Profession" (1992) Adopted 

by the AOA and ASCO (1996) 
The question of "what is entry 

level?" is also driven by the construct 
of "what is not?" The 1992 statement, 
"Optometry — A Responsible 
Profession" clearly recognized the 
need for post-entry-level education. 
Among the assumptions underlying 
this model were two (derived from 
the above) that have major implica
tions for the profession's overall edu
cational organization: 
• There are skills and knowledge, 

which are within the scope of the 
profession but beyond the profes
sional degree education of the 
optometrist. 

• The future is uncertain and any 
model for defining entry-level 
competency must be able to accom
modate 1) the establishment of 
sub-specialties and/or 2) required 
residency training. 
The section of the MELD identified 

as supplemental education is includ
ed as a variable to recognize that var
ious forms of post entry-level educa
tion (including practice experience) 
will shift the management strategy 
used by a provider from one category 
to another. Similarly, debate around 
structured postgraduate education 
should recognize this shift as a specif
ic goal and expected outcome. 

Applying the Model for Entry-
Level Determination 

There are in reality two questions 
frequently posed within the entry-level 
debate. The first, "The entry level prac
titioner should be able to manage 

independently" speaks to the 
macro-analysis level. The second, (fre
quently applied to discrete packets of 
knowledge or specific skills), "Is 

entry-level?" requires a micro-
analytical approach. 

The Model for Entry-Level Determination 
is designed to serve as a template for 
debate. Applying the MELD is reason
ably simple and the entry-level ques
tion may originate at either the macro 
or micro level. While some debates 
may require discussants go through the 
entire process, some questions may be 
answered by looking at one subsection 
only, while others may require moving 
back and forth between sections. 

Macro: "The entry level practition
er should be able to manage 
independently." 

When the management level is 
incorporated into the question, the 
analysis ends at the management level 
rather than begins there. As the ques
tion is invariably linked to a condition 
the analysis must begin in the condi
tion category and the defining charac
teristics of the condition must be iden
tified. It is important to remember that 
the model assumes that all conditions 
are entry level and that conditions may 
fall into more than one management 
strategy depending upon the specific 
characteristics of the presentation. 
Without the specifics of the condition, 
the appropriateness of independent-
management as an entry-level expecta
tion is unanswerable. 

Once the specifics of the condition 
are delineated, requirements for data 
acquisition and a subsequent interven
tion strategy must be analyzed. When 
all three have been reviewed, the 
appropriate management strategy may 
be determined. Ultimately an expert 
judgment must be made based upon a 
preponderance of evidence and tested 
against a contemporary standard of 
practice. 

Micro: "Is entry-level?" 
When the target is already specific to 

one of the three categories, the analysis 
is more limited, but not isolated to one 
category alone. Clearly, the analysis 
must first involve the application of the 
category's queries to the target of the 
question. For example, "Is the cover test 
entry-level?" This would be analyzed 

in terms of frequency, risk, access, diffi
culty and test characteristics. 

The second step is to assess the 
question within the context of the 
other categories. This may require 
movement back and forth (looping) 
between categories. In the example of 
the cover test, we must remember that 
the defining goal is accurate and reli
able data. Thus, the answer also must 
be asked within the context of condi
tion. In this case: "Should the entry-
level practitioner be able to procure 
accurate and reliable cover test results 
on infants, adults, elderly, the multi
ple handicapped, etc.?" 

Summary 
The inability of past efforts to 

arrive at a clear answer to the ques
tion of entry-level competency is a 
testimony to the complex and dynam
ic nature of our health care and disci
plinary environment. The Model for 
Entry-Level Determination has been 
developed to move the entry-level 
debate to a higher level of specificity 
and to develop uniformity of the 
process through which organizations 
and individuals address the issue. 

Again, it must be emphasized that the 
Model for Entry-Level Determination does 
not attempt to state what is and what is not 
entry-level. Rather it provides a struc
ture, defines guiding principles and 
elucidates a process through which a 
reasonable consensus upon whether a 
condition, a certain body of knowledge 
and/or a skill is or is not entry-level. 

What is entry-level today may or 
may not be entry-level in the future. 
Indeed, what is entry-level will shift as 
we better address the question of what 
is not. As debates on the future role of 
residency programs and the potential 
development of structured subspecial
ties are resolved, what is entry-level 
competency (and/or what is expected 
upon completion of the Doctor of 
Optometry degree) will be fundamen
tally altered. 

It is our hope that this white paper 
will serve as a strategic reference when 
educational institutions, accrediting 
agencies, professional organizations 
and licensing concerns attempt to 
define professional competencies 
expected upon the completion of the 
Doctor of Optometry degree and 
beyond. 
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Ultimate Success Rates 
On National Board 
Examinations -
A Research Brief 
Leon J. Gross, Ph.D. 
Norman E. Wallis, Ph.D.,O.D. 
Richard K. Present 

What percentage of stu
dents has passed all com
ponents of the National 
Board examinations at 

the point of graduation? 

Abstract 
This research brief investigated the 
percentage of students successfully 
completing the 4-component National 
Board examination sequence at the 
point of graduation. Data for the 
graduating classes of "1995, 1996, and 
1997 revealed ultimate pass rates for 
the entire four components ranging 
from 87.0% to 90.9%. These data are 
discussed in relation to corresponding 
data preceding the National Board 
test sequence expansion of 1993. In 
addition, ultimate pass rates are dis
cussed with regard to initial pass 
rates and the number of opportunities 
to sit for tests prior to graduation. 

Key Words: National Board exami
nations, licensure, pass rates 

All three authors serve on the staff of the National 
Board of Examiners in Optometry in Bethesda, 
Maryland. Dr. Gross is director of psychometrics 
and research, and Mr. Present is assistant director of 
psychometrics and research. Dr. Wallis is executive 
director and a former president of the Pennsylvania 
College of Optometry in Philadelphia, Pennsylvania. 

The percentage of candidates who 
pass on their first attempt can be con
sidered an initial pass rate. The percent
age ultimately passing by the time of 
graduation is considered an ultimate 
pass rate. The ultimate pass rate is 
intrinsically higher than the initial pass 
rate, and of greater importance with 
regard to minimizing the time between 
graduation and entry into practice. 

Ultimate pass rates are of great inter
est to optometric educators and state 
board members. Two decades ago, this 
issue was sufficiently controversial to 
prompt the then Department of Health 
and Human Services to award a 
research grant to ASCO to investigate 
whether there was any excessive delay 
in the licensure process attributable to 
the National Board examinations. The 
findings and conclusions were unre
markable. Nonetheless, renewed inter
est in this issue emerges periodically, 
particularly if the examination pro
gram expands or if aggregate test per
formance declines. 

Prior analysis has indicated that the 
overwhelming majority of students 
successfully complete the National 
Boards by the time of graduation. This 
internal, unpublished study evaluated 
the graduating classes of 1989 and 
1990, based on all students who sat for 
both the Basic Science (BS) and Clinical 
Science (CS) examinations. For the 

graduating class of 1989,1064 students 
sat for both examinations; 1011 (95.0%) 
had passed both by the time of gradu
ation. For the graduating class of 1990, 
1066 candidates sat for both examina
tions, with a success rate of 93.1% at 
the time of graduation. These ultimate 
pass rates are presented in Table 1. 

An additional study provided fur
ther insight regarding ultimate 
National Board success rates. Gross1 

had reported a high correlation (.75) 
between performance in BS and CS, 
based on the initial attempt on each of 
these two examinations. Of particular 
significance was that 98.5% of the can
didates who passed BS in their initial 
attempt also passed CS in their initial 
attempt. 

In 1993, the National Board exami
nation program expanded significant
ly. The previous stand-alone examina
tion on the treatment and management 
of ocular disease (TMOD) was added 
to the CS examination, with a separate 
pass-fail score. As a result, it was pos
sible for candidates to pass the overall 
CS examination, but fail the embedded 
TMOD examination. That same year, 
the Patient Care (PC) examination was 
added as the third part to the National 
Board sequence. 

The two additional examinations, 
TMOD and PC, doubled the number 
of tests that comprised the National 
Board examination sequence. A poten
tial side effect of the new examina
tions was a decrease in the ultimate 
pass rate, as discussed by Gross2. An 
additional factor that could reduce the 
ultimate pass rates is that three of the 
four examinations (CS, PC, and TM) 
are not administered until the last year 
of the 4-year educational program, 
which limits the opportunity for retak
ing a failed examination prior to grad
uation. In particular, the PC examina
tion is limited to one administration 
prior to graduation. 

The graduating classes of 1995, 
1996, and 1997 were analyzed with 
regard to ultimate pass rates. These 
data are presented in Table 2. Using 
the same criterion as Table 1, the stu
dents included in the analysis are 
those who sat for each of the examina
tions by the time of graduation. These 
data are based on 924 students for 
1995, 1002 for 1996 and 1171 for 1997. 
The increasing number of students sit
ting for all four components of the 
National Boards apparently reflects 
the increasing number of states using 
the PC examination for licensure. 
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Table 1 
National Board Examination Success Rates by the 

Date of Graduation: 1989-1990 
Examinations 
Passed 

Both exams 
BSonly 
CS only 
Neither exam 

Number 

1011 
21 
11 
21 

1989 
Percent 

95.0 
2.0 
1.0 
2.0 

1990 
Number 

992 
12 
32 
30 

Percent 

93.1 
1.1 
3.0 
2.8 

Total 1064 100.0 1066 100.0 
*based on students sitting for the entire examination sequence of BS and CS 
percentages rounded to the nearest tenth 

The initial row of data for each year 
indicates the percentage of students 
who passed all four components by the 
point of graduation. Nationally, this 
percentage was 87.0% for 1995, 90.9% 
for 1996, and 89.8% for 1997. The four 
rows that follow list the percentages of 
students who passed a different combi
nation of three of the four components. 
For example, the second row indicates 
the percentage of students who passed 
all exams except for TMOD (i.e., passed 
BS, CS, and PC). 

The overwhelming majority of stu
dents passed all four components by 
the time of graduation, and most of the 
remaining candidates passed all but 
one of the examinations. For example, 
for the class of 1995, 87.0% of the stu
dents passed all four components, and 
11.0% exhibited only one deficit. 

Perhaps most interesting are the 
comparisons among single-deficit com

ponents. For example, BS has consis
tently manifested the lowest initial pass 
rate; yet, it does not exhibit the lowest 
ultimate pass rate because BS offers the 
greatest number of opportunities for 
failees to repeat, as this is the earliest 
test administered in the National Board 
sequence. In contrast, PC has exhibited 
the highest initial pass rate. Yet, it 
exhibits the lowest ultimate pass rate 
because there is only one opportunity 
to sit for this test prior to graduation. 
Also, for each of the three cohorts, the 
percentage of students having only CS 
as a deficit rounds to 0%. In fact, for the 
class of 1996, the actual number of stu
dents with only a CS deficit is zero. 
These low percentages are the result of 
CS having a high pass rate (although 
slightly lower than that for PC), but 
also providing an opportunity, for 
retesting one time prior to graduation. 

The National Board released these 

data to each of the academic deans and 
presidents. Each academic institution 
received only the data for its own stu
dents, accompanied by the correspond
ing national data for comparison pro
poses. This statistical report will be 
disseminated on a routine basis in the 
future. 

This research brief began with an 
inquiry regarding ultimate National 
Board pass rates. The data quantify this 
outcome. A logical next question — 
whether the pass rates are too high or 
too low — will go unanswered. There 
is no "correct" answer to this question, 
for how can anyone really "know"? 

Nonetheless, the data suggest that 
the overwhelming majority of students 
do not experience any delay in licen
sure as a result of this rigorous 4-com-
ponent examination program. In fact, 
with the progressive shifting of the PC 
examination from the summer to the 
spring, state boards and candidates 
now receive the results shortly after the 
final commencement exercise of the 
season. As a result of this combination 
of changes, the protection of the public 
has been enhanced by the added assess
ment rigor, and the candidates have 
been able to qualify for practice earlier. 
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Table 2 
National Board Examination Success Rates by the Date of Graduation: 1995-1997 

Examinations 
Passed 

All 
All but TM 
All but PC 
All but CS 
All but BS 
BS and CS only 
BS and PC only 
BS and TM omly 
CS and PC only 
CS and TM only 
PC and TM only 
BSonly 
CS only 
PC only 
TM only 
None 

1995 
Number 

804 
31 
59 

1 
10 
6 
1 
0 
3 
1 
1 
1 
2 
1 
0 
3 

Percent 

87.0 
3.4 
6.4 
0.1 
1.1 
0.6 
0.1 
0.0 
0.3 
0.1 
0.1 
0.1 
0.2 
0.1 
0.0 
0.3 

1996 
Number 

911 
16 
29 

0 
22 

1 
3 
0 
4 
4 
2 
1 
0 
4 
1 
4 

Percent 

90.9 
1.6 
2.9 
0.0 
2.2 
0.1 
0.3 
0.0 
0.4 
0.4 
0.2 
0.1 
0.0 
0.4 
0.1 
0.4 

Number 

1052 
11 
34 

4 
30 

1 
6 
1 
5 
1 
5 
2 
3 

10 
2 
4 

1997 
Percent 

89.8 
0.9 
2.9 
0.3 
2.6 
0.1 
0.5 
0.1 
0.4 
0.1 
0.4 
0.2 
0.3 
0.9 
0.2 
0.3 

Total 924 100.0 1002 
"based on students sitting for the entire examination sequence of BS, CS, PC, and TM 
percentages rounded to the nearest tenth 

100.0 1171 100.0 
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RESOURCES 

Clinical Ocular Oncology, Second 
edition. Devron H. Char, Lippincott-
Raven, 1997 452 pages, $188. 

The second edition of Clinical 
Ocular Oncology differs from the 
first in two distinct respects: far 
fewer color plates and greater 
emphasis on the molecular-biology 
aspects of tumor management. The 
proportion of text devoted to 
orbital tumors still occupies nearly 
one-half the book. While this 
aspect, with its surgical slant, may 
be of little interest to most clinical 
optometrists, important diagnostic 
features are outlined. The generous 
use of imaging studies is a promi
nent feature throughout the text. 

In the preface to this second edi
tion, the author forewarns readers 
that only the most significant refer
ences are added. With the mush
rooming of information on oncology 
in the past eight years, it would be a 
daunting task to focus on anything 
but the most relevant developments. 
This has been accomplished. For the 
educator with an interest in ocular 
oncology, Clinical Ocular Oncology 
represents a valuable resource 

Reviewer: Dr. Leo Semes 
University of Alabama at 
Birmingham 

Clinical Decision Making in 
Optometry. Ellen Richter Ettinger 
and Michael W. Rouse. Woburn: 
Butterworth-Heinemann, 1997, 416 
pages, $47.50. 

In the preface of Clinical 
Decision Making in Optometry, 
Drs. Ettinger and Rouse state, "The 
goal of this book is to examine the 
process of clinical decision making 
in vision care, in an effort to help 
students and optometrists develop 
and refine their decision-making 
skill." Drs. Ettinger and Rouse have 
achieved their goal admirably in a 

book that is an invaluable resource 
for all clinical teachers. 

The book is divided into two 
parts: Part I includes five chapters 
on the principles of decision mak
ing and Part II consists of eighteen 
cases written by expert clinicians. 
The chapters in Part I are on clini
cal decision-making skills, dealing 
with clinical uncertainty, epidemi
ology, information access to the 
biomedical literature, and ethical 
decision making. The writing is 
clear and easy to understand. The 
clinical examples throughout Part I 
keep the topics interesting and rele
vant to clinical optometry. 

More than half of this book con
sists of case studies that are written 
in a style that mimics the way 
patients actually present in clinical 
practice. These cases are unique 
since the presentation includes diag
nostic hypotheses and the clinician's 
thought process in addition to the 
traditional components of cases (the 
case history, diagnostic testing, diag
nostic summary and treatment 
options). These cases are as "real 
life" as is possible to put on paper; 
some of the patients even have 
more than one problem, just like 
real patients. Each case is also nicely 
summarized at the end of the chap
ter in a decision-making flow chart. 
Since the cases are numbered rather 
than being listed by topic or diagno
sis, the reader can go through the 
thought process with the author to 
arrive at the diagnosis. The 
Appendix at the end of the book 
gives a list of topics, which will be 
very helpful to the clinical teacher 
who wants to make a case presenta
tion about a particular problem. 

Clinical Decision Making in 
Optometry is an important book 
for every clinical teacher who 
wants to teach students how to 
think - and that is the most impor
tant tool we can give our students. 

Reviewer: Dr. Nancy Carlson 
The New England College of 
Optometry 

Contact Lenses for Pre-and Post-
Surgery. Michael G. Harris, 
Mosby, 1997,174 pp, 32 color 
plates, 88 illustrations, $36.95 

This multiple authored text cov
ers the use of corneal topography 
in fitting contact lenses, kerato-
conus, therapeutic soft lenses, and 
fitting contact lenses for aphakia, 
postkeratoplasty, and post-refrac
tive surgery. In addition to the nor
mal text and tables, it contains 
highlighted "Clinical Pearls," 
which assist the reader in identify
ing and remembering key points. 

The text contains useful and 
detailed information about corneal 
topography and its use in fitting 
post-surgical corneas. It has a good 
chapter on keratoconus that is 
mostly devoted to fitting tech
niques and contains a description 
of various fitting sets, e.g., NiCone, 
which is not found in many texts. 

Throughout the book, excellent 
fitting guidelines are found. By 
necessity, these tend to be less 
detailed for post-refractive surgery 
and penetrating keratoplasty 
cornea, where the variety of clinical 
presentations precludes exact fit
ting guidelines. The book does, 
however, discuss very well the phi
losophy of fitting these corneas. 

This text, part of the Mosby's 
optometric problem solving series, 
would be a welcome addition to 
anyone whose practice includes a 
low to moderate volume of these 
types of patients. The information 
is clearly presented, is accurate and 
clinically relevant. 

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