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COMMUNICATIONS 
A Comprehensive Clinical Performance Grid for 
Student Evaluation 
Dorothy Bazzinotti Tolls, O.D. 
Nancy Carlson, O.D. 
Roger Wilson, O.D. 
The authors describe a clinical performance 
grid that outlines the curricular sequencing 
and assessment of all clinical skills from 
exam technique to case management. 

A Customized TQE Program for Optometry 
Administrative Staff 
John P. Schoessler, O.D., Ph.D. 
and Teri Voight, M.B.A. 
A TQE program at TOSU consists of four modules 
designed to enhance interpersonal skills, develop 
effective communication skills, create strategies for 
conflict resolution and identify internal and 
external service programs. 

Training School Clinic Staff 
Vinita Allee Henry, O.D. 
Edward S. Bennett, O.D., M.S.Ed. 
Beth Henderson, O.D. 
Bruce W. Morgan, O.D. 
A TQE program at UMSL is designed to improve clinical 
staff training through better telephone communication 
skills, enhanced patient relations, expertise with office fees 
and professional interaction with faculty, 
students and other staff members. 
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Development of the Pacific University College of 
Optometry Web Site 
Lisa A. Groth, O.D. 
Nina M. Pasin, O.D. 
Robert L. Yolton, Ph.D., O.D. 
Pacific University's College of Optometry Web site 
developed from a student thesis project. 
How did they do it? What did it cost? 
What did they include? 
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DITORIAL 
Clinical Performance Assessment 

In this year of the Winter 
Olympics we are reminded of 
the concepts and the vagaries 
of performance assessment. 

Skating judges hold up the little 
cards with 5.4, 5.6. 5.7. etc. How 
can they make such decisions? 
Unless the criteria they use are 
objective and quantifiable such as 
speed events that are electrically 
timed, then some sort of "objec-
tivized" human judgment must be 
used. By its very nature, such a 
task is fraught with natural bias, 
subjectivity and other forms of 
human variability. When perfor­
mance assessment takes place in 
the context of the clinical training 
of young doctors, the problems are 
no different. While there may be 
some aspects of performance that 
can be directly measured in a quan­
titative fashion, much of what we 
want to observe about a student's 
clinical ability is most definitely 
subjective. This is especially so 
when it comes to the most impor­
tant tasks of critical thinking — 
diagnosis and management in 
optometric care. 

It is appropriate, therefore, that 
this issue of Optometric Education 
presents an interesting descriptive 
article on the subject of clinical per­
formance assessment. The authors 
Bazzinotti, Carlson and Wilson at 
The New England College of 
Optometry share with us the cur­
rent status of the ongoing develop­
ment of their approach. The article 
highlights the use of innovative 
clinical evaluation techniques 
designed to improve the level of 
objectivity in their clinical perfor­
mance assessments. The impor­
tance of such work has been 
heightened over the past fifteen 
years during which time all of the 

educational programs in optometry 
have moved deliberately to deliver­
ing much greater emphasis in clini­
cal training components. 

The obvious significance of con­
stantly improving clinical assess­
ment is to assure competence at 
graduation. Although clinical edu­
cation is certainly an open-ended, 
even life-long process, during the 
school years it clearly must be 
accompanied by the concurrent 
comparison of student performance 
to milestones of achievement. 
These mile- stones need to measure 
knowledge, non-cognitive skills, 
cognitive skills, attitudes and other 
important attributes of student suc­
cess within the curriculum, hope­
fully predicting success in profes­
sional life. 

As with the Olympic judges, we 
are most comfortable in the testing 
of didactic knowledge acquisition 
since it is a well-established, quan­
tifiable technique that provides 
"stopwatch-like" results. However, 
our traditional reliance upon didac­
tic testing only provides for a logi­
cal extension of knowledge testing 
from the undergraduate years and 
does not prove there will be com­
petence or success in the clinical 
years.1,2 

Although it is a more difficult 
task, it is essential that we develop 
and use appropriate tools for the 
assessment of clinical performance. 
The clinical skills and attitudes 
required at graduation not only 
need to be measured to assure their 
achievement; these skills may only 
be attained when such tools are in 
use. As we continually re-define 
our performance expectations in a 
clinical program, we are also 
"benchmarking" the abilities we 
expect to see in our students in 

comparison to the evolving practice 
of optometry. This process is essen­
tial to the ongoing achievement of 
the educational mission. It is also 
critical because it enables us to bet­
ter budget our precious resources 
and tailor our preceptoral methods 
to best achieve the outcomes 
desired. 

In order to make our clinical 
assessment paradigms work, how­
ever, we must submit them to con­
stant scrutiny and always ask ques­
tions like: "Am I teaching what I 
should?" "Is the message getting 
through?" and "How can I inno­
vate?" The answers to these ques­
tions are often found in the medical 
education literature where a variety 
of new concepts are reported. For 
example, problem-based learning, 
critical thinking skills inventories, 
competitive state anxiety invento­
ries, and standardized patients are 
but a few established innovations 
in clinical assessment that might 
prove useful. 

Research is the key to evaluating 
not only the effectiveness of a par­
ticular tool, but also to the discov­
ery and realistic development of 
newer concepts. Whether an inno­
vation we might use is new or old, 
whether we learn of it from the lit­
erature or develop it ourselves, it is 
essential that we accept the respon­
sibility to evaluate its uses in our 
programs. 

Felix M. Barker, II, O.D., M.S., F.A.A.O. 
Editor 

1 Gomez JM et al. Clinical skills assessment 
with standardized patients. Medical 
Education 31: 94-8,1997. 

2. Hall J & West R. Role of formal instruction 
and informal practice in learning to drive. 
Ergonomics 39:693-706,1996. 
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Letters to the 
Where is Public Health? 

I have always regarded that the 
Journal was an important instrument of 
academic optometry and of ourmstitu-
tional association. The recent issue 
(Volume 23, Number 2) contained an arti­
cle by Bamberg, Grenier & Harris. I am 
sure that the authors did not intend to do 
damage to any area of the curriculum. 
Public and community health is an 
important track. In this era of managed 
care, and in view of the fact that we have 
moved as a profession much more cen­
trally in the field of health care, I find it 
odd that the public health curriculum 
was placed in the category of "other." It is 
almost as though we would have placed 
it as an after-thought. With all due 
respect, it does not belong with "sports 
vision." 

As you may know, medical education 
has undertaken a major initiative with the 
nation's schools of public health in order 
to generate new areas of interest, exper­
tise and opportunities in the field of pub­
lic and community health. In my respect­
ful view, the criticality of this subject area 
is central to the growth and development 
of a health profession. Among areas of 
interest and concern are health services 
research, clinical outcomes measures, cost 
effectiveness and health services delivery 
models. Moreover, the centrality of epi­
demiology has never been more acute. 

A prominent public health educator 
and a partisan and outspoken supporter 
of the profession of optometry was dis­
mayed when he read the paper. His com­
ment about public and community health 
in a category labeled "other" in the cur­
riculum he felt represented an attitude 
that was not conducive to promoting 
optometry to be in the mainstream of the 
health sciences. 

It should be added that the subject of 
ethics education in the curriculum did 
not even warrant categorical designation 
by the authors. This, too, is regrettable. 
The paper could well have been strength­
ened in several regards. There is still a 
need seriously to address education in 
public and community health, as well as 
ethics education and their placement in 
the curriculum for professional education 
in optometry. 

Alden N. Haffner, O.D., Ph.D. 
President 

SUNY State CoUege of Optometry 

I read with great interest the article by 
Bamberg, Grenier, and Harris, and cer­
tainly there can be no disagreement as to 

the revolutionary change taking place in 
optometric education. There is no dis­
agreement as to the overcrowded curricu­
lum, and there is no question that some 
very controversial educational issues 
have been raised. 

My areas of expertise include practice 
management, public health, environmen­
tal vision (part of public health) as well as 
history, record keeping and patient com­
munications. I would also point out that 
in addition to those subjects, I am respon­
sible for ethics being taught separately or 
combined in other courses. 

Based on the article, for the most part 
all of my contribution to optometric edu­
cation falls into the category of OTHER. 
This is truly unfortunate, as, on one hand, 
the author's talk about the changes 
brought about by managed care; and on 
the other hand they relegate the role of 
public health, ethics and etc. to the cate­
gory, OTHER. It is my contention that 
courses such as public health and ethics 
help to turn out well-rounded graduates. 

The authors emphasize the impor­
tance of having the student trained to 
function in a managed care environment, 
but give little thought to the fact that 
these students may not understand the 
philosophy of health care financing. 
Under the role of OTHER, students may 
be able to function in a managed care 
environment, but are they aware that 
other health professionals are involved in 
organizations such as PNHP, the Ad Hoc 
Committee to Defend Health Care, as 
well as their role as a member of the 
health care community? 

As your editorial states, there are the 
traditional turf wars. My comments are 
really not concerned with a particular 
turf. I am, however, concerned that we 
may turn out a technician who can exist 
under managed care, but is intellectually 
unprepared to understand the signifi­
cance of our entire health care system. 
These students may never be able to join 
the ranks of those thoughtful health care 
professionals who wish to reform our 
health care system, not just to exist in it. 

As the membership chairperson for 
the Vision Care Section of the American 
Public Health Association, it has always 
irked me that, out of 30,000 optometrists 
in the United States, our membership is 
less than 600. This is despite constant 
drives for new members, resolutions and 
testimony by the APHA for the use of 
diagnostic and therapeutic drugs, and a 
general support of optometry by this sig­
nificant health organization. 

Our excuse in the past is that optomet­
ric education did not stimulate practition­
ers to understand the big picture in health 
care, and it required a great deal of post­
graduate education to make them under­
stand that they are part of that big pic­
ture. 

To relegate the role of public health to 
OTHER continues to foster this anti-intel­
lectual situation in the future of the pro­
fession. 

Morton W. Silverman, O.D., F.A.A.O. 
(Diplomate Public Health) 

Professor, College of Optometry 
Nova Southeastern University 

Thank you for writing regarding the 
paper by Bamberg, Grenier and Harris 
expressing concern that the content area 
of Public Health did not appear as a spe­
cific discipline in the curricular compar­
isons of the piece. 

Unfortunately, the authors had to deal 
with the inherent limitations imposed 
upon them by the listing found in the 
1991-92 curriculum study in order to be 
able to make direct comparisons between 
topics. I feel this was justifiable as a 
method of comparison (in their words "a 
stable platform for comparison") between 
this study and the previous one. I am 
sure the authors meant no slight to the 
content area of Public Health or any other 
area for that matter. Even with these limi­
tations, in my judgment, the paper was 
still a valid presentation of curricular con­
tent issues in the schools and colleges of 
optometry. 

In closing, I thank you again for taking 
the time to write about your concern that 
Public Health receive a more visible place 
in our writings. I am one who subscribes 
to the placement of Public Health as a 
discipline with high visibility in the pro­
fession of Optometry. I am sure that the 
appearance of your letters will do much 
to improve the situation. 

Felix M. Barker, E, O.D., M.S., F.A.A.O. 
Editor 

Correction 

In the article, "An Evaluation of U.S. 
Optometry School Curricula," by 
Bamberg, Grenier and Harris in Vol. 23, 
Number 2, the title on table 2 (page 45) 
was incorrect. The correct title is: The 
Percentage of Curriculum Track Hours 
for Each Optometry School. 

Optometric Education regrets this error. 
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OPHTHALMIC 

NDUSTRY N 
Vistakon Employees Receive 
Johnson & Johnson Award 

Johnson & Johnson has given its 
highest award for research and 
development to four Vistakon team 
leaders who helped develop the 1-
DAY ACUVUE Daily Disposable 
contact lens technology. The award 
is the Johnson Medal for Research 
and Development, which recog­
nizes individuals within the corpo­
ration whose creative science, and 
technology achieves a particularly 
profound product or process. 

The recipients are: Tony Martin, 
vice president of research and 
development; Vic Lust, group man­
ager, plastics processing; Dan 
Wang, group manager, technology 
development; and Craig Walker, 
group manager, design research 
and development. 

The four were cited for impor­
tant technical contributions that 
enabled Vistakon to produce con­
tact lenses at costs and in volumes 
sufficient to form a new category of 
disposable product. The success of 
1-DAY ACUVUE lenses was made 
possible by innovations to 
Vistakon's manufacturing process 
that dramatically reduced cycle 
time, eliminated lengthy steps and 
increased the efficiency of manu­
facturing. 

BVI Advisory Council 
Welcomes New Members 

The Nominating Committee of 
VICA's Board of Directors appoint­
ed three members to the Better 
Vision Institute Advisory Council: 
optician R. Emil Hagman, 
optometrist Joel N. Zaba and oph­
thalmologist Howard S. Barnebey. 
Mr. Hagman and Dr. Zaba will 
replace Pat Tolar, FOAA, and Ron 
Detwiler, O.D., respectively. 

Dr. Zaba has been both a practi­
tioner and researcher, operating a 
practice and researching learning-
related vision problems in children 
and adults. He has served in con­
sultative and advisory positions for 
the AOA as well as for state and 
local organizations. 

WJ Reports Sales Surge 
For Colored Toric Lenses 

Wesley Jessen reports that 1997 
sales of its colored toric lenses 
increased by 72%. That was on top 
of a similar increase in 1996, indica­
tive of strong growth in consumer 
demand for these specialty lenses. 

"Until this past year colored 
torics were an undeveloped market 
segment," said Patrick Tierney, 
Wesley Jessen's director of market­
ing. "In 1998 we expect them to 
account for 10% of total conven­
tional toric market revenues." 

Recently Wesley Jessen conduct­
ed a series of in-depth interviews 
with patients who had purchased 
colored torics. The research showed 
that interest in eye color change 
among female astigmats is just as 
prevalent as among patients need­
ing sperical correction, but that 
some astigmats are not aware that 
a colored option exists. 

"Often practitioners worry too 
much about their patients' pocket-
books and are reluctant to suggest 
a higher priced option," said 
Dwight H. Akerman, O.D., WJ's 
director of professional services." 

Humphrey Donates Glaucoma 
Testing Machine to NSUCO 

Humphrey Instruments donated 
a diagnostic machine that permits 
rapid and accurate testing for glau­
coma to the Northeastern State 
University College of Optometry. 

According to Dr. George Fulk, 
NSUCO director of glaucoma ser­
vices for the College of Optometry, 
the Frequency Doubling Perimeter 
machine can test the visual field in 
less than two minutes per eye. 

"Testing the visual field (usual­
ly) takes from 10 to 15 minutes per 
eye," he said. "It is an exhausting 
procedure and most patients hate 
to do it. We had some patients who 
simply could not complete the tra­
ditional visual test. With the FDP, 
patients were able to complete the 
test. This allowed us to make a 
diagnosis with confidence." 

Marchon's Innovative Flexon 
Line Returns to Television 

Marchon Eyewear, Inc., the 
world's largest privately owned dis­
tributor of eyewear, announced its 
1998 television ad campaign for their 
Flexon frames. Following the extra­
ordinary success of the fall 1997 
Rock Rote advertising for Flexon, a 
similar campaign began in March. 
The national campaign will consist 
of advertising on national cable net­
works and will run high frequency 
during programs like ESPN's 
Sportscenter Sports News, CNN's 
Larry King Live and CNBC's Rivera 
Live for a period of several weeks 
during the prime evening, daytime 
and weekend hours. 

Ciba Launches Focus Dailies 
In North America 

Ciba Vision, a Novartis compa­
ny, announced the North 
Americana launch of Focus Dailies 
one-day contact lenses. 

"Affordability is the key to satis­
fying patients who want the excep­
tional convenience and comfort of 
wearing a fresh pair of lenses every 
day," said Steve Schuster, president 
of CIBA Vision North America. 
"And there is no question that 
affordability for patients will help 
expand the market for daily dis­
posables and allow them to become 
a mainstream modality for full-
time wear." 

A new patented manufacturing 
process developed by CIBA Vision 
— Lightstream Technology — 
enables extremely efficient produc­
tion of Focus Dailies, resulting in a 
very affordable price. 

Vistakon Leaders Attain 
AAO Diplomate Status 
Dr. George Mertz, Vistakon 

director of academic affairs, and Dr. 
Howard Purcell, Vistakon director 
of professional affairs, attained 
Diplomate Status in the Cornea and 
Contact Lens Section of the 
American Academy of Optometry. 
Congratulations! 
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A Comprehensive 
Clinical Performance 
Grid for Student 
Evaluation 
Dorothy Bazzinotti Tolls, O.D. 
Nancy Carlson, O.D. 
Roger Wilson, O.D. 

Introduction 

The goal of any clinical pro­
gram is to promote the devel­
opment of professionals who 
can make decisions about 

patients' problems and manage them 
effectively. In order to ensure clinical 
competence, optometric educators 
must be able to assess the abilities of 
student clinicians using specific crite­

ria that define educational goals and 
objectives, enable them to apply those 
criteria to student performance, and 
identify individuals who are not 
meeting those criteria for both evalu­
ative and teaching purposes.1,2 

Developing a clinical evaluation sys­
tem has long been regarded a difficult 
task, fraught with the burden of 
defining precisely what, in fact, con­
stitutes a competent practitioner.1,3 

The Comprehensive Clinical 
Performance Grid for Student 
Evaluation was developed to address 
these concerns and provide a useful 
and consistent tool for student evalu­
ation in clinical optometric education. 

Issues in the Assessment of 
Clinical Competence 

In 1988, Dell1 discussed the devel­
opment of an effective clinical evalua-
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the Dorchester House Multi-Service Center in 
Dorchester. 

tion system and cited the following 
issues: specifying short and long term 
goals and objectives, achieving con­
sistency among evaluators, and 
assimilating a diversity of student 
types, clinic sites, and institutional 
settings. Most importantly the 
requirements for clinical competence 
must be defined. In general, compe­
tence can be defined as the degree of 
success achieved in providing a satis­
factory solution to presenting situa­
tions.4 However, in order to assess 
clinical competence, it must be clearly 
stated in advance what students are 
expected to know and do. Therefore, 
the goal in defining clinical compe­
tency is to document the necessary 
skills and knowledge of the compe­
tent practitioner.1,3 

Much of the literature agrees that 
the following components are 
required to achieve competency3,5,6: 
• technical skills and the ability to 

gather data, 
• the ability to apply knowledge and 

understanding to patient care, 
• problem solving and decision mak­

ing, and 
• interpersonal skills. 

From 1992-1994 the American 
Optometric Association and the 
Association of Schools and Colleges 
of Optometry (ASCO) sponsored a 
"Summit on Optometric Education" 
series of conferences that addressed, 
in part, what was needed in the opto­
metric curriculum to meet the entry 
level needs of the profession.7 A dif­
ferentiation was made between the 
scope of the profession as a whole— 
what an optometrist may do—and the 
requirements for entry level optome­
try—the knowledge and competen­
cies necessary to practice safely. 8 An 
"outcome-based learning" approach 
to education was proposed in which 
the curriculum could be structured 
backwards to meet these needs. 

However, few health professions 
have tried to link the acquisition of 
clinical competence year-to-year or 
skill-by-skill to show the continuous 
curriculum-based progression of 
knowledge and ability. This may be in 
part because evaluating problem-
solving ability is not as objective as 
assessing technical skill and knowl­
edge.5 Various methods have been 
designed to attempt the qualification 
and quantification of problem-solving 
skills such as patient management 
problems, objective structured clinical 
examination, national board examina­
tions, and even computer models of 

Abstract 
4 major challenge facing optometric edu-
:ators is to provide an objective and sys-
ematic clinical grading process that 
rflects the expected progression, of the stu-
ient from early patient care through diag-
wsis and management. Such a system 
nust delineate the specific clinical skills 
KCjuired in optometric education, mini-
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clinical practice.1-4-6 These methods use 
simulation exercises requiring numer­
ous cognitive and problem-solving 
skills that are typically involved in 
patient examination. Unfortunately, 
the results and scoring among the 
various models are not equitable, 
which casts some doubt on their 
validity.4 In addition, none of them 
fully describe the expansive leap that 
students must make in their transition 
from technician to competent clini­

cian. 
At The New England College of 

Optometry (NEWENCO), much of 
the challenge of student evaluation 
lies in the diversity of the curriculum 
itself. The clinical program spans the 
second through fourth year, involves 
multiple preceptors, includes a vari­
ety of patient care settings ranging 
from the internal site at The New 
England Eye Institute to external sites 
such as community health care cen­
ters and secondary care referral cen­
ters, and encompasses three student 
tracks: the four-year graduate degree, 
the accelerated two-year degree, and 
the advanced placement international 
program.9 The College's previous 
attempt to reconcile these issues in an 
effective evaluation system resulted 
in the Problem Oriented Evaluation 
Matrix (POEM).2 This system mapped 
out the expected clinical development 
of students in matrix format. 
However, after several years of use, 
POEM was found to be limited in its 
ability to assimilate the complexities 
of the internal, external, and 
advanced placement programs. 

The problem of creating an effec­
tive student evaluation system within 
one institutional setting is a daunting 
task. Hull, et al.6 also stated that eval­
uation methods and criteria will differ 
substantially between institutions. In 

investigating the problems of student 
evaluation, the authors of this paper 
polled nineteen schools of optometry 
in the United States and Canada and 
found this to be true. But while Dell l 

felt that no two institutions could 
have identical optimal evaluation sys­
tems, it is possible to adapt the system 
described here to multiple and 
diverse institutional settings. 

In the fall of 1995, NEWENCO del­
egated a task force to develop an 
innovative new system that reflects 
the specific skills and goals of opto-
metric clinical education, superim­
poses the didactic and clinical cur­
riculum, describes a seamless 
progression of clinical skill which can 
be adapted to all three OD degree 
programs, transposes easily to vari­
ous clinic settings, minimizes evalua-
tor variability by utilizing uniform 
grading criterion and evaluation 
forms, and can be adapted to 
scannable computer forms for statisti­
cal analysis. The result of this endeav­
or is the Comprehensive Clinical 
Performance Grid for Student 
Evaluation. 

Premise 
The many tasks involved in opto-

metric patient care include effective 
history taking, visual and functional 
evaluation, and assessment of ocular 
health. According to Remington and 
Roggencamp5 "the student must be 
able to gather, process, and interpret 
data before advancing to problem 
solving and clinical judgment neces­
sary to formulate a diagnosis and 
develop a treatment plan." Likewise, 
the Comprehensive Clinical 
Performance Grid for Student 
Evaluation proposes that for every 
aspect of clinical care, the student pro­

gresses in a similar linear fashion 
through five levels of achievement: 
technical, knowledge, analysis, diag­
nosis, and management. (Table 1) This 
evaluation system is composed of 
three tools: the Comprehensive 
Clinical Performance Grid, the 
Expected Performance Matrix, and 
the Evaluation Form. 

The Comprehensive Clinical 
Performance Grid (Table 2) details all 
of the necessary skills of a clinical 
practitioner from early learning to 
competency in patient care. It dis­
plays fifty tasks included in an opto-
metric exam which are distributed in 
fourteen skill categories. For each of 
these tasks there are five levels of 
achievement as delineated below. The 
level of achievement for each skill 
describes the behavioral objectives 
through which the student progresses 
in order to attain clinical competence 
in that skill area. 

The Expected Performance Matrix 
states how the student should progress 
through each category by specifying a 
performance level for the end of each 
quarter of the clinical program (see 
Table 3). On this matrix the levels are 
numbered from 1 to 5. Students will 
learn different skills at different points 
in the program and are not expected to 
progress at the same rate in every cate­
gory. Some skills may not be applica­
ble during certain portions of the clini­
cal program or at specific clinic sites 
and are therefore denoted as "not 
applicable" with the number7. 
NEWENCO has different matrices for 
each of the three separate available 
programs: the four-year graduate 
degree, the accelerated two-year 
degree, and the international program. 
The matrices support and interface 
with the goals and objectives of each 
program's didactic curriculum. 

Table 1 
Trend of Clinical Progression 

Level 1 
Technical Skills 

Can accurately and 
effectively perform 
tests involved in an 
optometric exam 
using proper tech­
nique and use of 
equipment and 
record results. 

Level 2 
Knowledge 

Knows expected val­
ues of results and 
ocular function, nor­
mal clinical appear­
ance and anatomy, 
and the characteris­
tics of abnormal find­
ings based on didac­
tic education. 

Level 3 
Analysis 

Integrates knowl­
edge base with clini­
cal findings to form 
differential diagnosis 
and pursues problem 
specific testing. 
Pursues self-study 
when applicable. 

Level 4 
Diagnosis 

Makes diagnosis by 
correlating all exam 
findings with patient 
history and com­
plaints and assesses 
prognosis. 

Level 5 
Management 

Independently for­
mulates a plan of 
action for each diag 
nosis including 
appropriate follow-
up, treatment, and 
patient education. 
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Table 2A 
Excerpt from the Comprehensive Clinical Performance Grid: 

Refraction (Included but not shown: Lensometry, Keratometry, Add Determination) 

REFRACTION Level 1 
Technical Skills 

Level 2 
Knowledge 

Level 3 
Analysis 

Level 4 
Diagnosis 

Level 5 
Management 

- Visual Acuity Accurately mea­
sures visual acuity 
at distance and near 
with and/or with­
out correction utiliz­
ing proper illumina­
tion and records 
data properly. 

Identifies expected 
normal findings 
and abnormal 
results. Utilizes pin­
hole and alternative 
methods for acuity 
measurment for 
children, illiterate, 
or non-English 
speaking patients. 

Predicts refractive 
findings for sphere 
and cylinder correc­
tion based on visual 
acuity, age, and 
refractive status. 
Understands visual 
needs of the patient. 

Able to form a dif­
ferential diagnosis 
for etiology of 
reduced vision and 
utilizes appropriate 
additional tests to 
confirm or rule out 
diagnosis. 

Discusses acuity 
with patient and 
impact on patient 
experience. 
Educates about fur­
ther vision expec-
tions and solutions. 

- Retinoscopy Utilizes appropriate 
target and gives 
clear instructions. 
Converts gross find­
ings to net. 

Interprets with and 
against motion cor­
rectly and neutral­
izes each meridian. 
Can differentiate 
accommodative 
response from actu­
al minus power. 

Accurately mea­
sures spherical 
refractive error 
within +/-.50D and 
cyl within+/-.50D 
and axis within +/-
15 degrees. 
Identifies refractive 
status. 

N / A N / A 

• Subjective 
Refraction 

Refines sphere, cyl, 
and axis appropri­
ately by eliciting 
reliable patient 
response. Correlates 
change in power to 
change in acuity. 
Appropriately 
determines end-
point. Classifies and 
records refractive 
error correctly. 

Knows age expect­
ed changes in 
refractive error for 
myopia, hyperopia, 
astigmatism. Uses 
correct technique 
for binocular bal­
ance in age appro­
priate patients. Can 
make adjustments 
in technique based 
on results when 
necessary, i.e., 
binocular refraction 
technique. 

Determines appro­
priateness of Rx 
based on patient's 
visual complaints, 
age, and refractive 
status. Evaluates 
patient's visual 
needs and working 
distance. Considers 
effect of Rx change 
on patient lifestyle. 

Considers factors 
affecting patient 
comfort and visual 
needs and trial 
frames results. 
Modifies tentative 
Rx for patient 
acceptance in cases 
of anisometropic 
and/or cylinder 
correction. Refines 
final Rx in trial 
frame to achieve 
satisfaction. 

Issues final Rx, edu­
cates patient about 
visual results, rec­
ommends appropri­
ate lens and frame 
material based on 
individual needs., 
e.g., children, 
monocular patients 
or sports use. 

- Cycloplegic 
refraction 

Educates patient 
about effect and 
purpose of agent 
and instills drops 
with sterile tech­
nique. 

Uses cycloplegia on 
age appropriate 
patients, knows 
potential side effects 
of agent. 

After accurate 
objective and sub­
jective refraction 
compares latent 
refractive error to 
VA and symptoms. 

Assesses impact of 
cylcoplegic refrac­
tive error on patient 
and trial frames ten­
tative Rx. 

Chooses appropri­
ate Rx based on 
findings, educates 
patient about effects 
ofRx. 

The Evaluat ion Form (Figure 1) 
lists all categories and shows a scale 
from 1 to 7 (except for professional­
ism). The scale of 1 th rough 5 corre­
sponds to the progress ion of clinical 
achievement and is not a qualitative 
assessment of ability, i.e., 1 does not 
equal "poor" and 5 "excellent." As 
exp la ined earl ier the n u m b e r 7 
denotes "not applicable." The n u m b e r 
6 is used to indicate that a s tudent has 
failed to achieve Level 1—basic tech­
nical skill. This numerica l scale w a s 
deve loped so that the evaluat ion form 
could be adap ted to scannable com­

pu te r form capability. A fifteenth cate­
gory, Professionalism, is inc luded that 
has only three levels and is discussed 
below. The form also includes sec­
tions for wr i t ten comments a n d rec­
ommenda t ions . Requirements for the 
g rades of Honor s , Pass, Remedia l , 
Fail, a n d Incomplete are specified. 

Trend of Clinical Progression 
Outcome-based learning describes 

the abilities s tudents m u s t at tain b y 
g radua t ion b u t competent profession­
als have to begin somewhere—at the 

beg inn ing . H o w s t u d e n t s ach ieve 
competency in the course of their clin­
ical t raining can be described by a lin­
ear progress ion of ability: 

LEVEL 1: TECHNICAL— The s tu­
dent can obtain exam da ta b y accu­
rately a n d effectively performing the 
tests involved in an optometr ic exam 
us ing p rope r technique a n d d iagnos­
tic equ ipmen t and record the results. 
This is the first and most basic level of 
the clinical exam. To achieve this 
level, s tudents m u s t perform tasks 
rotely a n d confidently. 
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Table 2B 
Excerpt from the Comprehensive Clinical Performance Grid: Anterior Segment (Included but not shown: 

Lids/lashes/ocular adnexa, Conjunctiva/Sclera, Iris, Anterior Chamber, Intraocular Pressure, 
Diagnostic and Therapeutic Pharmaceutical Agents) 

ANTERIOR 
SEGMENT 

- Lacrimal System 

- Cornea 

-Angle 

-Lens 

Level 1 
Technical Skills 

Can utilize external 
observation, slit 
lamp technique and 
diagnostic agents, 
e.g., fluorescein, 
Rose Bengal, and 
Schirmer strips to 
evaluate lacrimal 
and meibomian 
function. 

Able to examine 
cornea using slit 
lamp with various 
illumination skills, 
e.g., slit beam, spec­
ular reflection, scle­
rotic scatter, paralle-
lapiped, conical 
beam, transillumi­
nation, indirect illu-
mination, and 
record data. 

Able to accurately 
measure the angle 
depth with von 
Herrick slit lamp 
technique, can 
insert gonioscopy 
contact lenses with 
sterile technique 
and good patient 
instruction and use 
correct mirror to 
view the angle. 

Can evaluate lens 
with slit lamp tech­
nique such as slit 
beam and transillu­
mination and with 
ophthalmoscopy. 

Level 2 
Knowledge 

Knows age related 
expected findings 
and identifies 
abnormal results. 
Familiar with 
mechanical and sys­
temic causes of 
lacrimal dysfunc­
tion and basic treat­
ment options. 

Knows corneal 
anatomy and can 
identify normal 
structures, normal 
variations and age 
expected changes. 
Knows clinical clas­
sifications of 
corneal pathology:, 
e.g., defects, degen­
erations, and dys­
trophies. 

Knowledgeable 
about normal angle 
anatomy. Able to 
clearly view angle 
structures and iden­
tify anatomical 
landmarks. Can uti­
lize primary and 
secondary views. 
Records data prop­
erly. 

Knowledgeable 
about normal 
lenticular structure 
and genetic variants 
and can identify 
normal variations 
and describe abnor­
mal findings. 

Level 3 
Analysis 

Assesses test results 
and pursues prob­
lem specific testing, 
e.g., Jones test to 
confirm differential 
diagnosis. Elicits 
further history and 
patient symptoma­
tology. 

Identifies abnormal 
findings and uti­
lizes problem spe­
cific tests, e.g., fluo­
rescein and Rose 
Bengal staining and 
keratometry to elicit 
more information. 
Can identify level 
of lesion based on 
slit lamp observa­
tion. 

Correctly identifies 
most posterior 
structure as well as 
describing vascula­
ture, pigmentation, 
and other structural 
variations. Links 
with other ocular 
findings, e.g., 
corneal deposition. 
Can describe iris 
contour. 

Able to differentiate 
level of lenticular 
opacity and pur­
sues further history 
for patient sympto­
matology. Can cor­
relate with refrac­
tive findings. 

Level 4 
Diagnosis 
Forms final diagno­
sis based on test 
results, history, and 
symptoms and cor­
relates with 
mechanical or med­
ical causes. 
Considers factors 
affecting prognosis. 

Makes definitive 
diagnosis based on 
test results, history, 
and symptoms. 
Evaluates effect of 
pathology on visual 
acuity. Considers 
other factors related 
to etiology and 
prognosis, e.g., sys­
temic health or 
medications. 

Makes decision on 
viability of pupil­
lary dilation and 
risk of angle closure 
based on test 
results. Diagnoses 
angle anomalies 
and potential effect 
on IOP as well as 
prognosis. 

Diagnoses type of 
cataract or lenticu­
lar opacity and its 
impact on visual 
acuity and corre­
lates with history, 
symptoms. 
Considers factors 
affecting prognosis 
and treatment. 

Level 5 
Management 

Provides manage­
ment plan for treat­
ment of lacrimal 
dysfunction e.g. 
lubrication, lid 
hygiene, punctal 
occlusion or irriga­
tion, and provides 
patient education. 

Provides appropri­
ate management 
plan including fol­
low up and educa-

' tion about visual 
risks and expecta­
tions, therapeutic 
management, e.g., 
foreign body 
removal and pres­
sure patching with 
appropriate med­
ications, or referral. 

Determines appro­
priate management 
plan including 
monitoring, follow 
up, education, pro­
phylactic laser or 
surgical interven­
tion, or therapeutic 
management. 

Discusses manage­

ment options with 
patient and visual 
prognosis. Provides 
follow up or refer­
ral for cataract 
extraction. 

Some may argue that there are stu­
dents who can demonstrate an excel­
lent knowledge base and analytical 
ability but are "technically chal­
lenged"; however, without the solid 
technical skills to safely and accurate­
ly collect exam data the student will 
not be able to apply his or her knowl­
edge to patient care. Therefore, excel­

lent clinical technique must be the 
foundation for clinical performance. 

LEVEL 2: KNOWLEDGE— 
Students at this level possess back­
ground knowledge about expected 
results for each test procedure, under­
stand visual function and ocular 
anatomy, and are able to identify nor­
mal and abnormal findings. They 

should also be able to demonstrate 
comprehension of the theory behind 
each test procedure and the types of 
processes which can affect results. 

This in no way implies that clinical 
instruction does not include discussion 
of higher level analysis and case man­
agement until the student has pro­
gressed through the lower levels. It 
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merely means that although all of 
these processes are involved in every 
patient encounter, the student should 
be responsible for achieving an expect­
ed level of ability by a certain time. 

LEVEL 3: ANALYSIS— At this level 
the student begins to assess the exam 
data and consider the etiology of 
abnormal exam results. The student 
should formulate a differential diag­
nosis based on the patient's age, gen­
der, medical and family history, symp­
toms, and exam data and then 
establish which problem specific test­
ing to do based on the possible diag­
nosis. Students must also be able to 
integrate their background knowledge 
with the clinical sequelae to rule out 
unlikely causes for abnormal findings. 

Analysis is the bridge between 
technicians and clinicians. It involves 
the early stages of problem solving 
which is difficult to actually measure 

except with behavioral specifications. 
The Grid clearly defines this process. 

LEVEL 4: DIAGNOSIS— The stu­
dent can correlate all exam results 
with clinical observations and patient 
presentation and state a definitive 
diagnosis. The student is able to sub­
stantiate each diagnosis with perti­
nent exam findings, relate the diagno­
sis to any patient symptoms and 
consider the prognosis. 

At this level students demonstrate 
the culmination of their skill and 
understanding and can now make 
decisions about patients' problems. 
The final step to independence and 
competency is to act on those decisions. 

LEVEL 5: MANAGEMENT— For 
each diagnosis the student proposes a 
management plan which includes fol­
low up, future testing, referral, or ther­
apeutic treatment. The student is able 
to carry out potential treatment such 

as certain therapeutic or mechanical 
procedures and effectively educate the 
patient on the diagnoses, prognosis, 
necessary treatment, and follow-up. 
The student also follows through on 
making future appointments or refer­
ring the patient to the appropriate spe­
cialist and provides referral informa­
tion to other professionals. 

As stated by Lewis8 in the "Summit 
on Optometric Education" series, 
entry level optometry means that 
graduates are not expected to profi­
ciently manage every aspect of the 
profession. The scope of optometry 
includes specialty areas of practice 
such as vision training, low vision, 
and some aspects of systemic disease 
and therapeutic treatment that may 
require further training via residency 
programs, clinical experience, and 
postgraduate continuing education to 
achieve competency. 

Table 3: 
Expected Performance Matrix—Four-Year Graduate Program 

Case History 
Refraction 
Functional 
Neurological 
Glaucoma 
Anterior Segment 
Posterior Segment 
Systemic Disease 
Contact Lens 
Psychosocial 
Vision Therapy 
Low Vision 
Ophthalmic Materials 
Communication 

ODII 
Winter 

1 
1 
1 
7 
7 
7 
7 
7 
7 
1 
7 
7 
1 
1 

ODII 
Spring 

1 
1 
1 
7 
7 
7 
7 
7 
7 
1 
7 
7 
2 
1 

ODIH 
Summ 

2 
2 
2 
1 
1 
1 
1 
7 
7 
1 
1 
7 
3 
2 

ODIII 
Fall 

3 
3 
3 
1 
1 
2 
1 
7 
1 
1 
1 
7 
3 
2 

ODIII 
Winter 

3 
3 
3 
1 
1 
2 
2 
1 
1 
2 
2 
1 
4 
2 

Table 4: 
Professionalism 

ODIII 
Spring 

4 
3 
3 
2 
2 
3 
2 
2 
2 
2 
2 
2 
4 
3 

ODIV 
First 

4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
2 
2 
4 
4 

ODIV 
Sec 

4 
4 
4 
3 
3 
4 
3 
3 
3 
3 
3 
2 
5 
4 

ODIV 
Third 

5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
3 
3 
5 
5 

ODIV 
Four 

5 
5 
5 
5 
5 
5 
5 . 
4 
5 
5 
4 
4 
5 
5 

PI 
The student has acted at an unacceptable 
professional level. This may be poor 
appearance, a lack of knowledge of clinic 
protocol, an inability to accept criticism 
from the preceptor, a lack of consideration 
for patients, preceptor, fellow clinicians, 
and clinic staff, or failure to follow through 
with patient care. A student deserves a rat­
ing of PI if, as a result of his/her behavior, 
a patient is unwilling, unable, or unlikely 
to comply with treatment. 

P2 
This is the expected level of professional­
ism for every student throughout the 
clinical program. The student appears 
professional, is familiar with clinic proto­
col, and is generally considerate. The stu­
dent works effectively with the patient 
and staff to promote optimal patient care. 
The student accepts criticism and modi­
fies behavior accordingly. 

P3 
The student acts at an exceptional level 
of professionalism which maximizes 
patient care. This student has excellent 
communication skills and develops a 
rapport with patients that ensures com­
pliance with treatment. 
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Figure 1 
Example of an Evaluation Form for Spring Quarter, Third Year of the Four-Year Graduate Degree Program 

CLINICAL EVALUATION - SPRING QUARTER 

STUDENT: 

Special/Daily 

Date: 

Midterm Final 

PRECEPTOR:. 

CLINIC: No. Patients: 

Instructions: Utilizing the Comprehensive Performance Grid criteria, circle the level 1 through 5 which best decribes 
student performance in each area of clinical skill listed below. "6" denotes failure to achieve at least level 1 skill. "7" 
denotes Not Applicable. The expected level of performance is highlighted. Please make your written comments and 
recommendations in the appropriate section and circle the final grade. 

Case History 

Refraction 

Functional 

Neurological 

Glaucoma 

Anterior Segment 

Posterior Segment 

Systemic Disease 

Contact Lens 

Psychosocial 

Vision Therapy 

Low Vision 

Ophthalmic Materials 

Communication Skills 

Professionalism 

RECOMMENDATIONS 

T K A D M 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

F 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

N / A 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

COMMENTS: 

GRADE: 

Preceptor Signature: 

Student Signature: 

Honors — 50% above expected 
Pass — 70% expected, no 6 
Remedial — 50-70% expected or 6 in any area 
Fail — 50% expected ratings 
Incomplete — 75% attendance 

Communication and 
Professionalism 

Arthur10 stated that "the ideal pro­
fessional is characterized by stan­
dards of practice, a particular knowl­
edge base, and other behavioral 
imperatives which would result in a 
sense of internal satisfaction and 
being valued by society." In the devel­

opment of this "ego ideal," students 
are socialized to think, act, and view 
themselves as professionals and in 
doing so, structure their goals accord­
ingly. But how does a student learn to 
act like a professional? 

Both Norman and Hull3-6 listed 
interpersonal skill or personal charac­
teristics as necessary components in 

attaining clinical competence. At 
NEWENCO these are defined by 
"communication" which is a skill and 
"professionalism" which is an atti­
tude. Because effective communica­
tion with patients and other profes­
sionals can be learned and taught, it is 
listed on the Grid as a skill to which 
the five levels of achievement can be 
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applied. However, a professional 
demeanor must be expected of a clin­
ician at every level in the program. 
The College utilizes a scale of one to 
three in assessing professionalism 
which corresponds to "unacceptable," 
"expected," and "outstanding" 
respectively (Table 4). 

Evaluation Procedure 
When evaluating a student, the 

instructor refers to the Grid and then 
circles the number which corresponds 
to the student's overall level of 
achievement for each category on the 
Evaluation Form. Because there may 
be many individual skills within each 
category, the instructor must deter­
mine which level of skill the student 
has achieved in the category based on 
how many of the specific skills the 
student has mastered. For example, if 
the student has achieved level 2 abili­
ty in all of the skills of refraction 
except for a single clinical behavior, 
the rating of level 2 may be given and 
the deficient skill can be discussed in 
the "Comments" section of the evalu­
ation form. 

Next, by referring to the Matrix, the 
instructor can determine whether the 
student is at, above, or below the 
expected level of proficiency for the 
end of the present clinical quarter. If 
certain tasks or categories do not apply 
to that particular quarter or clinic site 
the instructor may circle the number 7. 
Of the applicable categories the stu­
dent must achieve a certain percentage 
of expected ratings in order to receive 
a passing grade for that quarter as 
shown on the evaluation form. Skills 
which are noted as below the expected 
level should be discussed in the 
"Comments" section and a specific 
remediation plan delineated in the 
"Recommendations" section. 

Discussion and feedback are also 
essential components of student eval­
uation. The Grid helps the instructor 
to identify areas of deficiency based 
on specified criteria so that effective 
remediation can be initiated. 

Conclusion 
The development of this system 

has raised several new challenges. 
First, careful staff training and accep­
tance of the new procedure is impera­
tive to the success of the system. The 
clinical program at NEWENCO 
includes affiliated external clinical 
faculty who may be geographically 
remote which limits opportunities for 
staff training. Fortunately, the College 

conducts annual preceptor confer­
ences.11 These meetings provide a 
forum for the exchange of ideas 
among all clinical faculty and enable 
discussion on issues related to stu­
dent education. Ongoing training and 
discourse on the success or limitations 
of the new system can be promoted in 
this format. 

Another quandary surfaced unex­
pectedly while the authors were trying 
to superimpose the criteria of the per­
formance grid onto the goals and 
objectives of the present didactic and 
clinical curriculum. It was found that 
previous goals had been unrealistic or 
ill-timed due to the placement of cer­
tain courses in relation to the clinical 
program, e.g., some skills were expect­
ed of students too soon or too late in 
relation to course content. The expect­
ed performance matrix can be easily 
adjusted to meet varying timetables; 
however, it may be necessary to review 
and revise some of the goals and objec­
tives of the course format itself. 

Lastly, the Comprehensive Clinical 
Performance Grid has potential appli­
cation as a tool for student self-evalua­
tion. The role of self-assessment in stu­
dent evaluation is poorly documented. 
Arthur believes that "skill in self-eval­
uation is a prerequisite for continuous 
learning."10 If lifelong learning is to be 
a goal of optometric education as pro­
posed by the "Summit" series7, then 
perhaps the integration of formal stu­
dent self-assessment into this evalua­
tion system may be worthy of future 
consideration. 

In summary, the Comprehensive 
Clinical Evaluation Grid for Student 
Evaluation is an innovative new system 
that enables the effective assessment of 
student clinicians through all phases of 
clinical training, identifies deficient 
individuals, and promotes specific 
remediation so that clinical competence 
can be ensured. This system: 
• reflects the specific skills and goals 

of optometric clinical education, 
• superimposes the didactic and clin­

ical curriculum, 
• describes a seamless progression of 

clinical skill from early patient care 
through final case management, 

• can be tailored to different degree 
programs, 

• transposes easily to various clinic 
settings, 

• minimizes evaluator variability by 
utilizing uniform grading criterion 
and evaluation forms, 

• is straightforward and easy to use, 
and 

• can be adapted to scannable com­
puter forms for statistical data com­
pilation. 

The system also: 
• reduces the erroneous advancement 

of remedial clinicians, 
• provides a precise measure for stu­

dent self-evaluation, development, 
and goal setting, and 

• is adaptable to other institutional 
settings. 
The Grid encompasses the 

College's original objectives but it 
also addresses many of the challenges 
cited in previous reports on the diffi­
culty of student evaluation. It may 
need to be modified in the future to 
accommodate the specifications of 
entry level optometry versus the 
scope of the profession. An outcomes 
assessment of this system will pro­
vide more information on its success 
and its impact on student evaluation. 
The authors believe that this system 
will be a valuable tool for NEWENCO 
and beyond but recognize that it is a 
dynamic process which must adapt as 
new challenges arise in optometric 
education. 
*Note: For more information please 
e-mail Dr. Bazzinotti at bazzinot® 
ne-optometry.edu 
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TQE 

A Customized TQE 
Program for Optometry 
Administrative Staff 
John P. Schoessler, O.D., Ph.D. 
Teri Voight, M.B.A. 

Abstract 
A custom designed total quality edu­
cation program was prepared for the 
administrative staff of the College of 
Optometry at The Ohio State 
University. The program consisted of 

four basic modules designed to 
enhance interpersonal skills, to devel­
op effective communication skills, to 
create strategies for conflict resolu­
tion, and to identify internal and 
external service programs within the 
staff's control. Unique program fea­
tures embraced use of an outside con­
sultant, use of a social profile instru­
ment, implementation of a "moments 
of truth" training module, and modi­
fication of training based on feedback. 

Tangible outcomes included develop­
ment of a mission statement, staff 
ground rules, an analysis of team 
strengths and weaknesses, and per­
sonal action plans. Although the team 
itself reported no perceived improve­
ment in teamwork four months fol­
lowing training, significant gains in 
customer service quality were noted 
by external customer groups. 

KEY WORDS: Total Quality 
Education, social profile, customer 
service, teamwork 

Introduction 

Total Quality Education (TQE) 
is part of a larger philosophy 
of strategic quality manage­
ment that states that the char­

acteristics of quality are: meeting or 
exceeding customer needs; continu­
ous improvement; leadership; human 
resource development; creativity 
within the system; fear reduction; 
recognition and reward; teamwork; 
systematic problem solving; and mea­
surement.1 

The primary administrative per­
sonnel of schools and colleges of 
optometry are generally the first 
points of contact in the educational 
process. They form the staff infra­
structure of the school or college that 
deals with everything from admis­
sions to financial management. 
Without an effective administrative 
staff, the school or college faces the 
possibility of losing support from the 
various groups that it serves. In a 
sense, the persons of the administra­
tive staff are generally the first to 
identify constituent needs and are an 

Dr. Schoessler is dean of the College of Optometry 
at The Ohio State University. His teaching and 
research interests have centered on the effects of 
long-term contact lens wear on the corneal tissue. 
Ms. Voight is an organizational development con­
sultant based in Westerville, OH. 

important component of those in the 
institution who can implement con­
tinuous improvement and make 
things happen. 

With this in mind, a total quality 
education training program was 
designed for the purpose of improv­
ing customer service at the point of 
first contact with the College of 
Optometry at The Ohio State 
University. 

The hallmark of rendering excel­
lent external customer service rests 
with the level of internal customer 
service given.2 In other words, our 
interaction and service to various con­
stituency groups (applicants, stu­
dents, faculty, alumni, donors, profes­
sional groups, university personnel, 
general public) are only as good as 
our internal service systems (service 
to each other as a professional admin­
istrative staff). Typically, TQ pro­
grams address the external con­
stituent group (customer) by 
developing external customer service 
with little or no attention paid to the 
people who support that service. The 
program proposed here addresses 
internal service, an area that has been 
underdeveloped in optometric educa­
tion. Two key purposes of this cus­
tomized TQE training program were: 
(l)To increase service to the College's 

various educational constituency 
groups through investment in 
development of the College's key 
professional educational staff. 

(2)To build and enhance skills of key 
professional administrative staff to 
respond to the top five needs of 
every education customer.3 These 
needs, in priority order, are: 
Reliability - accuracy/consistency 
Responsiveness-promptness /help­
fulness 
Assurance - trust 
Empathy - care/attention 
Tangibles - physical appearance 
and tools to get the job done 
Another indirect related purpose 

was to present a staff development 
program customized specifically to 
them, and which could be evaluated 
at its completion for application to 
other areas of the college, such as 
patient care staff development and 
faculty development. 

Target Audience: 
The target audience was the profes­

sional administrative staff of The 
Ohio State University College of 
Optometry. The audience included 
the professional staff concerned with 
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admissions, counseling/student ser­
vices, development, alumni relations, 
financial management, personnel and 
special projects. The dean also partici­
pated in the training program. This 
was especially important for promot­
ing teamwork, establishing the 
importance of training (and its impor­
tance to the CEO), and improving 
communication between the dean 
and administrative staff. 

Program Design 
In order to custom design a train­

ing program geared to the needs of a 
particular group of individuals, each 
person was interviewed (2-3 hours 
per interview) by the TQE consultant 
(TV). The interviews provided data 
on work habits, attitudes, relation­
ships, job descriptions, and values 
that allowed the consultant to initial­
ize a training program with a specific 
content and length. Total Quality 
researchers generally recommend 24-
32 hours of skill building training, in 
this case customized to skills specifi­
cally needed by optometry adminis­
trative staff to deliver excellent inter­
nal customer service. The initial 
program design was laid out in sever­
al modules: 
• Interpersonal Skills (8 hours) -
This module provides a behavior-
based method that enables an indi­
vidual to adapt how he/she commu­
nicates based on the social style of 
other individuals. Individual profiles 
are determined by an instrument 
developed by Tracom4 (Tracom's 
database includes more than 600,000 
profiles, and the instrument has been 
shown to be extremely valid). 
Specific objectives in this module 
were: 

a) to profile the participants 
according to self-perception and 
others' perception. 
b) to be able to observe communi­
cation behaviors and identify 
where behaviors fall in the social 
profile (analytical, driver, amiable, 
expressive). 
c) to learn how to increase versatil­
ity (how to successfully communi­
cate with other social profiles). 
d) to be able to identify and resolve 
toxic relationships. 

• Communication Skills (6 hours) -
Effective communication skills are 
necessary to achieve better results 
from future training sessions. The 
successful application of every mod­
ule selected for the Optometry Staff 
development efforts rests on the abili­

ty of participants to understand and 
demonstrate effective communica­
tion. Specific objectives in this mod­
ule were: 

a) to increase effective communica­
tion skills that will enable partici­
pants to see immediate results in 
their daily interaction with fellow 
staff members and with constituent 
groups. 
b) to understand and remove ver­
bal and non-verbal barriers to com­
munication. 
c) to apply active listening tech­
niques when communicating. 
d) to identify behaviors that solidi­
fy internal relationships through­
out the College. 
e) to enable participants to commu­
nicate respect for others even when 
they may disagree or have to 
attend to other priorities. 
f) to review research data that give 
insight into communicating with 
people of different gender, age, val­
ues, etc. 

• Resolving Conflict (4 hours) -
Conflict is inevitable in any educa­
tional environment. The modules 
covered previously should help 
resolve many instances of conflict. 
Staff members must be ready, howev­
er, to intervene appropriately when 
other methods fail to produce the 
results needed. Specific objectives in 
this module were: 

a) to identify typical sources of 
conflict within the arena of the 
administrative staff's service and 
discuss methods for resolution. 
b) to present a strategy for docu­
menting, preparing for, and con­
ducting meetings dealing with pol­
icy breaking, or disciplinary action. 

• Moments of Truth (8 hours) - This 
aspect of the TQE development pro­
gram is basically a systems approach 
to identifying service problems with­
in the staff's control. After a Moment 
of Truth is identified for one of the 
College's service groups (students, 
alumni, applicants, etc), the staff team 
comes together to identify and resolve 
any/all areas needing improvement 
to deliver total quality educational 
service (Note: a Moment of Truth is 
any contact between a supplier of ser­
vice and a customer in which the cus­
tomer decides whether the supplier is 
really customer oriented). This added 
training is hands-on with the staff 
team identifying the level of service 
they wish to give, analyzing the cur­
rent situation with regard to targeted 

goals, and devising an action plan to 
reach the goals. 
• Final Action Plan (1 hour) -
Without a plan to implement the skills 
learned throughout the modules, 87% 
of the information will be lost. This 
session will clarify any misunder­
standings of the skills learned, will 
measure the increase in learning that 
has taken place, and will develop a 
vehicle for accountability. Specific 
objectives in this module were: 

a) to measure the progress of the 
training effort. 
b) to conduct a question and 
answer session to resolve difficul­
ties in implementing any of the 
skills learned. 
c) to complete a final action plan 
that includes a method of account­
ability. 

These specific modules and topics 
were selected based on initial inter­
views with all participants. In keep­
ing with the customized nature of the 
program, however, feedback during 
the training sessions resulted in two 
modifications of the program: 
1) The teamwork unit was expanded. 
2) The staff ground rules that had ini­

tially been drafted were revisited. 

Unique Program Features 
All of the above program modules 

were uniquely designed to address 
the prime objectives of the program 
which were to (1) increase service to 
client groups through investment in 
the skills of the College staff and (2) to 
respond to the top five needs of edu­
cational clients: 
• Reliability (Team building, Moments 
of Truth) 
• Responsiveness (Interpersonal Skills, 
Communication, Resolving Conflict) 
• Assurance (Action Plan) 
• Empathy (Communication, Inter­
personal Skills, Resolving Conflict) 
• Tangibles (Team building, Resolving 
Conflict) 

Unique features of the training 
were: 
1) use of interpersonal skills evalua­

tion. 
2) use of a social profile instrument 

that is statistically valid. 
3) use of an outside (outside the 

University) consultant with broad 
perspective of TQE and service to 
"customers." 

4) follow-up with staff members 
between training sessions 
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5) use of Moments of Truth module 
to identify specific systems unique 
to our College. 

6) use of hands-on training. This is 
not conceptual training, but skill 
building, accountability and 
hands-on practice. 

7) modification of the training based 
on feedback. 

Results 
The program resulted in 14 train­

ing sessions spread over a 5-month 
period. A notebook of study materials 
was developed from handouts during 
each training session. Sessions were 
titled as follows: 
Session 1: Producing Results with 
Others-Introduction 
Session 2: Producing Results with 
Others-Social Style Profile 
Session 3: Earning Social Endorse­
ment - Versatility 
Session 4: The PRO Action Plan 
Session 5: The Art of Active Listening 
Session 6: Body Language and Self-
Expression 
Session 7: Team Performance 
Session 8: Causes and Stages of 
Conflict 
Session 9: Your Conflict Resolution 
Style 
Session 10: Mastering Conflict 
Session 11: Giving Constructive Feed­
back 
Session 12: Serving Internal Cust­
omers and Moments of Truth 
Session 13: Improving Our Moments 
of Truth 
Session 14: Putting It All Together 

The training was responsive to 
group dynamics in that the instructor 
modified sessions based on group 
needs and desires for specific infor­
mation. For example, a specific ses­
sion designed around giving and 
receiving feedback was prepared in 
response to staff requests to pursue 
and focus on this important topic. 

The outcomes of the training for 
individuals were highly positive 
while highly positive outcomes for 
team building were less immediately 
obvious. A summary of training out­
comes follows: 
1) Ground rules - Ground rules for 
staff meetings were formulated at the 
beginning of the training and revised 
at the end of the training. These 
ground rules are listed in the 
Appendix. The average staff self-rat­
ing for adhering to ground rules was 
4.0 (5=adhering very well; ^ a d h e r ­
ing not well at all). 

2) Social Style - Individual staff mem­
bers expressed that the social style 
profiles were important tools in giv­
ing insight into how they are viewed 
by others, and as a way of under­
standing the different ways of com­
municating. Additional important 
concepts were: 
• learning about "back-up" behav­
iors. 
• there are no "right or wrong" social 
styles. 
• different social styles can contribute 
positively to teamwork. 
• that one can communicate more 
effectively if the other person's social 
style is known. 
• avoiding toxic relationships. 
• versatility is a key to increasing 
interpersonal effectiveness. 
3) Personal Action Plans - Each indi­
vidual produced a personal action 
plan in which he or she committed to 
put training concepts into action. 
Most frequent personal action state­
ments were: 
• In communicating, I commit to low­
ering the other person's tension, not 
my own. 
• I commit to active listening. 
• I commit to using the other person's 
social style to modify my communica­
tion to make it more effective. 
• I commit to be more aware of my 
body language and its impact on com­
munication. 
• I commit to being more proactive in 
resolving conflict. 
• In a conflict situation, I commit to 
identifying the cause of the conflict 
rather than reacting emotionally. 
• I commit to improving internal cus­
tomer service by setting realistic 
expectations of others. 
• I commit to improving internal cus­
tomer service through respecting oth­
ers and providing appropriate posi­
tive feedback. 
• I commit to increase team effective­
ness by being less judgmental. 
• I commit to being more tolerant and 
patient. 
4) Teamwork - The training allowed 
the administrative staff to analyze its 
own strengths and weaknesses. 
Team Strengths: 
• Wide variety of skills is represented 
on the team. 
• The administrative team has a good 
balance of social styles. 
• The team is tolerant of others' 
moods. 
• For the most part, team members 
are friendly toward one another. 

• Individual members are willing to 
improve. 

Team Weaknesses: 
• Sharing of information is inade­
quate. 
•There is little immediate feedback 
(or reward/consequences) on job per­
formance. 
• Job expectations need to be clearer. 
• Improvement is necessary in han­
dling toxic relationships. 
• There is a need for cross-training. 
• There is need to reevaluate our per­
ceptions of other team members. 
• "Old Stuff" should be dealt with or 
forgotten. 
• Feedback is not always immediate 
or given to the party involved. 
• Maintenance of a professional 
image is inconsistent. 
• Performance levels are inconsistent. 

Four months following the training 
an evaluation form was completed by 
each staff member. to assess team­
work. The results of the survey 
showed that there was no clear per­
ception among the administrative 
staff that internal and external cus­
tomer service had improved signifi­
cantly or worsened significantly. 
5) Mission Statement - Awareness of 
the desirability of teamwork led to the 
development of a draft mission state­
ment for the administrative staff as 
follows: "The mission of the adminis­
trative staff of The Ohio State 
University College of Optometry is to 
provide effective and efficient cus­
tomer service in the areas of student 
affairs, alumni affairs, development, 
business and fiscal operations, secre­
tarial support, media services, and the 
professional environment. We strive 
for continual improvement of cus­
tomer service and in maintaining 
compliance with University business 
ethics and standards. We strive to 
work as a team to cultivate a profes­
sional, friendly atmosphere with the 
ultimate goal of promoting a positive 
and credible image for the College of 
Optometry." 
6) Staff Meetings - The training rein­
forced the necessity of regular staff 
meetings in order to provide effective 
communication and to solve common 
problems. 

Conclusions 
The custom designed total quality 

education program for optometry 
administrative staff proved to be very 
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valuable for individual team mem­
bers in understanding the member's 
social style and in providing tools for 
effective communication and interac­
tion with others. The program also 
provided a mechanism to derive com­
mon goals (mission statement, staff 
ground rules, and to prepare a per­
sonal action plan). Although individ­
ual gains and insights were immedi­
ate and evident, perceived significant 
improvements in teamwork and 
internal and external customer ser­
vices were not immediately realized 
(perceived improvement over the 
course of 4 months was only +0.3 on a 
-5 to +5 improvement scale). 

As with most training of this kind, 
much information was developed 
and presented in approximately 38 
hours of "class" time. Given the com­
mitment and willingness of each staff 
member toward customer service and 
teamwork, longer term gains in per­
ceived customer service can be 
accomplished by: 
1) continued regular staff meetings. 
2) periodic review of topics in the 

TQE notebook. 
3) occasional visits by the consultant 

to review or supplement TQE 
material. 

4) use of the consultant on specific 
occasions to facilitate staff meet­
ings devoted to solving particular 
problems. 

5) individual study of the TQE mate­
rials. 

6) commitment of each member to the 
personal action plan. 

In spite of the perception of the 
administrative staff that customer ser­
vice (both internal and external) had 
improved only slightly, external cus­
tomer groups such as students and 
faculty have reported significant 
gains in service quality by the 
College's administrative staff. 
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APPENDIX 

Staff Ground Rules 
When communicating a concern/problem, I will state facts, not opinions. 
I will speak about issues, not people. 

I will show respect to my co-workers and will treat them as professionals. 
I will conduct myself in a professional manner. 

I will share information when called upon to do so and when I believe it 
will help others to do their jobs more effectively. 

I will take responsibility for my own feelings. 

I will give feedback when issues need to be resolved and will work coop­
eratively toward an effective resolution. 

I will give positive recognition to my co-workers. 
I will strive for continuous improvement in my performance. 

I will commit to the principles of total quality education and to the goals 
of my personal action plan. 
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Training School 
Clinic Staff 
Vinita Allee Henry, O.D. 

Edward S. Bennett, O.D. M.S.Ed. 

Beth Henderson, O.D. 

Bruce W. Morgan, O.D. 

Optometric institutions fre­
quently become so involved 
with educating students that 
an equally important objec­

tive of providing excellent health care 
and satisfying service to the patient is 
overlooked. The dual goals of student 
education and patient satisfaction are 
in fact mutually dependent. As patients 
receive better care, more patients return 
to the practice and new patients are 
also recruited. When students evaluate 
greater numbers of patients, these stu­
dents acquire more skill as care givers. 

The entry point of interaction for 
new patients is the reception area. 
Although students and clinical faculty 
are well educated in patient care, there 
is a gap in the health care process when 
the introductory contact person is 
unable to effectively answer questions, 
make routine decisions about the 
patient's needs, respond positively and 
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chief of the Contact Lens Service at the University of 
Missouri - St. Louis, School of Optometry. Dr. 
Bennett is an associate professor at the University of 
Missouri - St. Louis, School of Optometry, and the 
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Contact Lens and Primary Care Services at the 
University of Missouri - St. Louis, School of 
Optometry. Dr. Morgan is a clinical assistant pro­
fessor in the Contact Lens Service at the University 
of Missouri-St. Louis, School of Optometry. Drs. 
Henderson and Morgan practice optometry in the 
St. Louis area. 

confidently in difficult situations and 
instill trust in patients regarding their 
care. Insufficient staff education can 
affect the success of promotional efforts 
and the overall quality of patient care. 
The staff person is the first to make con­
tact with the patient and, therefore, can 
be a weak link in providing excellent 
health care and promoting the practice 
to the community. 

Deficient staff education creates a 
secondary detriment to the student 
intern; there is a failure in the educa­
tional process if the student is not 
exposed to a well-trained staff and its 
vital role in practice building. The stu­
dent should observe effective patient-
staff interactions, participate in efficient 
staff-student exchanges and witness 
how quality staff training positively 
affects patient care and practice build­
ing. 

At the clinical facility at the 
University of Missouri St. Louis, we 
have not dedicated time and effort to 
staff training in the past. Our proposal 
to Ciba Vision/Association of Schools 
and Colleges of Optometry (ASCO) 
Total Quality Education Grant Program 
was designed to meet the need for 
improved training of our clinical staff. 
We believed that more extensive staff 
training would lead to more confident 
and competent performance by our 
staff members, better care and service 

for our patients and enhanced practice 
management and patient care skills for 
our students. 

The Program Design 
We contacted various facilitators 

who focus on staff training and devel­
opment to determine who could con­
duct a program similar to our goals. We 
determined that the program would be 
conducted off site as a two-day seminar 
under the direction of Harriett Stein 
and Associates, recognized authorities 
in management and communications 
consulting. Our clinical facilities, three 
separate sites, were closed for two days 
and attendance at the seminar was 
mandatory for the clinical staff. This 
provided our staff the opportunity to 
spend an intensive period of time on 
staff training without experiencing any 
distractions. Several clinical instructors, 
in addition to many members of the 
school's office (non-clinical) staff, also 
attended the seminar. 

Four specific objectives that were 
emphasized in this seminar were: 
improved telephone communication 
skills, enhanced patient relations, 
developing expertise with office fees 
and recall, and professional interaction 
with faculty, students and other staff 
members. 

Telephone Communication Skills 
An important component of effec­

tive telephone communication is the 
use of staff scripts for various forms of 
patient interactions. The script is not for 
the purpose of rote memorization, but 
to provide the staff with guidelines on 
proper presentation of fees, services, 
insurance, etc. Using scripts prevents 
the staff from encountering difficulty 
with information or possessing insuffi­
cient knowledge when addressing a 
particular topic. This is particularly 
beneficial with new staff members as it 
familiarizes them with office policies 
and procedures. For example, a script 
for a person wanting to know the fee 
for an eye examination should contain 
an introduction (greeting, identification 
of office and self, gratitude for calling), 
a method of gathering information 
(when was last eye examination and 
what type of examination desired), 
education (talk about the comprehen­
sive care provided), express benefits 
(services and times offered) and a 
reminder to ask the caller for an 
appointment. 

Other topics discussed were tele­
phone intonation and proper etiquette. 
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The importance of answering with a 
smile can not be overemphasized; even 
though callers can not see a face, they 
can hear the pleasant tone. Establishing 
communication with a positive, courte­
ous, confident attitude and professional 
dialogue was also emphasized. Finally 
the practice building skill of turning an 
inquiry into a patient is important. 

Enhanced Patient Relations 
Some key points to enhancing the 

patient relationship are: 
• shower patients with attention 
• treat them as you would your mother 
• find ways to help them 
• make them feel important 
• keep track of information about them 
• greet them 
• give compliments 
• listen and show concern 
• make them feel valued 
• show gratitude 
• be efficient with their time 

Ms. Stein referred to a survey in 
which patients rated quality of service 
to be quite important; however, other 
important factors were concern, friend­
liness and waiting time. Seminar atten­
dees worked in small groups in an 
effort to improve their listening skills. 
We were reminded that today's patients 
are demanding consumers, and it is 
important to recognize issues impor­
tant to each consumer and use that 
information to educate the patient on 
fashion, technical or health aspects 
depending on the individual's primary 
interest. 

A discussion of how to manage diffi­
cult patients reminded seminar atten­
dees to try to determine why the patient 
is being difficult. Could there be an 
underlying reason for the patient's dif­
ficult attitude, such as fatigue, fear, grief 
and depression from a loss of a loved 
one, or drug/alcohol abuse. The formu­
la given for handling these cases was to 
listen, repeat the complaint and receive 
acknowledgment that it was heard cor­
rectly, express understanding, acknowl­
edge feelings, explain the action you 
will take and thank them for bringing 
the problem to your attention. 

Building Office Skills 
It is not uncommon for patients to 

experience difficulty understanding 
their third party vision benefits and the 
staff needs to know and clearly com­
municate the specific details of the pro­
gram. In addition, staff should be pre­
pared to explain what is included in the 
agreement and what is not. In our prac­

tices we can not take it for granted that 
patients want only what is covered by 
their insurance. By providing patients 
with options on supplementing their 
program, a positive result can be 
obtained for both patient and practice. 
Staff should be comprehensive in their 
explanations, but also keep programs 
simple. 

When presenting fees to the patient, 
providing a list of services and a total 
fee is more effective than itemizing fees. 
An example of a good method of pre­
senting and collecting fees might be: 
"The total today including your com­
prehensive examination, your designer 
frame and your fashion color contact 
lenses is . Will that be check, cash 
or credit card?" If the patient then asks 
about paying the fee all at one time, the 
explanation of fees required may be 
given, such as "It's half today and the 
balance when you pick up your pre­
scription eyewear and contact lenses." 

Time management was also dis­
cussed. Staff should be making daily 
lists that are prioritized and work hard 
to accomplish these tasks. To maintain 
efficiency, the individual should contin­
ually ask, "What is the best use of my 
time right now?" In addition, methods 
for effective recall of patients were 
emphasized. 

Professional Interaction with Faculty, 
Students and Other Staff 

Several methods of professional 
interaction were discussed. One 
method included the impact of person­
al grooming and appearance on daily 
interactions. Seminar attendees evalu­
ated their individual personality tem­
perament and discussed the results in 
small group discussions. Small groups, 
consisting of individuals from each of 
four personality categories, discussed 
what was important for them to per­
form their job, how they preferred to be 
instructed, and how they preferred to 
be shown appreciation. A valuable part 
of this exercise was to see how fellow 
employees differed in how they liked to 
be instructed and rewarded. For exam­
ple, one individual may like to have 
details spelled out clearly; another may 
want a general idea of what is to be 
accomplished and be allowed some 
flexibility to be creative. This exercise 
allowed co-workers to see why current 
methods of interaction may not be as 
effective as they desire. This exercise 
created a better understanding and 
cohesiveness among co-workers. It also 
allows supervisors to gain an apprecia­

tion of the individual differences of 
their employees. 

All objectives were further rein­
forced with discussion and video ses­
sions. During times of discussion, staff 
were able to ask questions, make com­
ments, give specific situations that 
needed addressing and brainstorm as a 
group on how to improve their job per­
formance and current office proce­
dures. Videotapes were used to empha­
size and demonstrate skills (i.e., 
listening, handling difficult patients, 
collecting fees, making appointments, 
etc.) and allowed the staff to observe 
role playing of skills learned. The 
improper uses of a skill were demon­
strated on videotape, followed by the 
more effective method. An important 
component of the seminar was the time 
for small group interaction and prob-
lemsolving. It is not often that the staff 
from all three of our sites are able to be 
together to address daily procedures 
and problems. By working together for 
a longer period of time, they were able 
to collaborate in expressing concerns 
and to provide beneficial input on how 
to improve their current job environ­
ment. 

A result of the seminar that was 
overlooked during the planning phase 
was the way it would make the staff 
feel valuable. Our staff were willing to 
learn, and the communication skills 
provided in this seminar appeared to 
increase their confidence level when 
handling frustrating situations. The 
optometry school clinic staff position is 
often a thankless one, with dissatisfac­
tion coming from the patients, doctors 
and students. From the comments 
made by the staff during and following 
the seminar, we believe that the seminar 
made them feel more confident about 
their ability to effect change, even if 
only on a personal level, created a bet­
ter unity among the staff, aided in cor­
recting some procedural problems, 
refreshed skills which had been discon­
tinued and made the staff feel they 
were valued members of the eyecare 
team. 

Evaluations By Patient, Faculty and 
Staff 

To evaluate the effectiveness of this 
information to the staff and its perfor­
mance, we used two methods of col­
lecting data that we believed might 
demonstrate areas of change and 
growth. A survey (See appendix 1) was 
distributed to patients prior to the sem­
inar and once again following the sem-
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inar. Unfortunately, the same patients 
were not surveyed before and after the 
seminar; therefore the effect measured 
was not a direct comparison. In addi­
tion, it was concluded via patient com­
ments, that occasionally confusion 
existed so that the student intern's per­
formance was evaluated and not the 
staff's. However, the three areas that 
appeared to demonstrate some need for 
improvement were: (1) ease of obtain­
ing appointment when desired, (2) 
speed and efficiency of the registration 
process, and (3) the efficiency of the 
checkout procedure. The postseminar 
evaluations appeared to indicate that 
improvement existed in the latter two 
areas, although ease of obtaining an 
appointment remained a problem. 
Overall quality of service appeared to 
improve as a result of the seminar 
according to the evaluation results. 

The second method of evaluation 
was to have the faculty evaluate staff 
performance before and after the semi­
nar (Appendix 2). Fewer faculty 
returned the postseminar evaluations 
than the preseminar evaluations; how­
ever, the averages on each particular 
staff trait improved. The three areas that 
were graded the lowest prior to the 
seminar were communicating a posi­
tive attitude about the practice, treating 

patients with respect and efficiently 
presenting and collecting fees. 
Evaluations of these traits improved 
after the seminar. 

After attending the seminar, we felt 
that perhaps the best judge of staff 
improvement would be from staff 
members, as they would be acquainted 
with the topics discussed and be able to 
observe a change in their own perfor­
mance. A third evaluation was given to 
the staff to evaluate their skills prior to 
and after the seminar (Appendix 3). 
Once again all areas evaluated showed 
improvement after the seminar. 

The areas which staff rated the low­
est prior to the seminar were communi­
cating a positive attitude, ability to 
respond to questions regarding fees, 
conveying a smile when talking on the 
telephone, feeling empowered to make 
change where change is needed and 
receiving training to communicate with 
patients. The staff observed improve­
ment in all surveyed skills. 

It is interesting to note that patients, 
faculty and staff concluded that pre­
senting and collecting fees efficiently 
was an area that needed improvement. 
Obviously this is an area that can be 
emphasized during future staff training 
sessions. 

Both faculty and staff made com­
ments on the evaluations suggesting 
that faculty and clinic administration 
might participate in similar training 
seminars. The benefits of this would be 
that faculty could refresh communica­
tion skills, provide an example to staff 
and students, and optimize the interac­
tion among staff and faculty. 

Ongoing Education 
To ensure long-term benefits from 

the program, we obtained the training 
videotapes provided by Harriett Stein 
and Associates. We plan to provide the 
videos to current and new staff for their 
review. A manual based on the seminar 
teachings, sample scripts and optomet-
ric terminology has also been produced 
and made available as a day-to-day 
resource. Long-term changes resulting 
from the seminar can be evaluated and 
appropriately reinforced through annu­
al faculty evaluation of staff perfor­
mance. 

Students will also receive benefits 
from the seminar by viewing the edu­
cational videos in a student course on 
interpersonal communication. As a 
result, student interns will become 
more effective in interacting with the 
staff and will be able to incorporate the 

Appendix 1 
Patient Questionnaire 

Thank you for choosing the University of Missouri-St. Louis Center for Eye Care as your vision provider. 
We at the Center are continuously working to provide you with the best possible service, and today we would like to 
ask for your assistance. Could you please take a few minutes to complete this questionnaire and drop it off in the box 
at the front desk on your way out today? Your feedback will aid us in our ongoing efforts to satisfy your vision care 
needs. Thank you. 

Please circle the appropriate number in each case: Very Poor Poor Fair Good Excellent 

Making your appointment 
1. Friendliness and efficiency of the person who took your call 
2. Ease of getting an appointment at the time and date you desired 
3. Ability to answer your questions or refer you to the appropriate party 
4. Ease of reaching the person or department you wanted 

At Your Exam 
1. Speed and efficiency of the registration 
2. Courtesy and helpfulness of the front desk staff personnel 
3. Response to questions about payment and insurance 
4. Efficiency of checkout 
5. Overall quality of service 

If you have other comments regarding your visit to the clinic, please note them here. 

Again, thank you for taking the time to help us serve you better. 

1 
1 
1 
1 

1 
1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
2 
2 
2 

3 
3 
3 
3 

3 
3 
3 
3 
3 

4 
4 
4 
4 

4 
4 
4 
4 
4 

5 
5 
5 
5 

5 
5 
5 
5 
5 
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training principles into their own 
future practice situations. 

Depending on future funding, a 
follow-up course to the staff, six 
months to one year later, would allow 
staff a time period to apply the princi­
ples taught, to reemphasize principles 

of good communication and allow 
discussion pertaining to application of 
principles and problems encountered. 
In a followup course, Ms. Stein might 
be allowed to spend time observing 
the setting, so that she might be able to 
provide more specific feedback. 

The basic principles have been set 
forth; now it is time to make sure they 
are applied and to correct current 
areas of deficiency. At a future visit, 
management and faculty could also be 
more involved in the seminar. 

Appendix 2 
Clinical Faculty Survey on Staff Performance 

As part of our ongoing effort to provide high quality care for our patients, one of our objectives is to deliver courteous 
and efficient service at the front desk. Your feedback can assist us in more thoroughly evaluating our strengths and 
weaknesses. Please complete this form with your assessment of the staff's performance and place it in the box marked 
"Staff Evaluations" in the mail room. 

Circle one: Center for Eye Care Optometric Center East St. Louis Center 

Please circle the appropriate number in each case (1-5): 
Staff members at this center: 
Are courteous to patients on the phone and in person 
Politely address misunderstandings 
Communicate a positive attitude about the Center for Eye Care 
Treat patients with respect 
Efficiently present and collect fees 
Interact professionally with faculty, students, and other staff members 

Please include any other comments regarding performance that you would consider useful to be communicated to the 
staff at this location: 

Very Poor 
1 
1 
1 
1 
1 
1 

Poor 
2 
2 
2 
2 
2 
2 

Fair 
3 
3 
3 
3 
3 
3 

Good 
4 
4 
4 
4 
4 
4 

Excellent 
5 
5 
5 
5 
5 
5 

Thank you for taking time to provide us with this information. 

Appendix 3 
Staff Questionnaire 

Rate each phrase on a 1 to 5 scale, before the seminar and after the seminar 
(l=very poor, 2=poor, 3=fair, 4=good, 5=excellent) 

Staff members at this Center: 
Are courteous to patients on the phone and in person 
Politely address misunderstandings 
Communicate a positive attitude 
Treat patients with respect 
Efficiently present and collect fees 
Interact professionally with facultystudents and other staff members 
Are able to respond to questions regarding fees 
Have a smile in their voice when talking to patients 
Feel empowered to change areas they feel need change 
Receive training to communicate with patients 

Would you like to have this type of seminar again? 

Prior to seminar After seminar 

Personally, what did you gain most from it? 

Other comments: 
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Development of the 
Pacific University 
College of Optometry 
Web Site 
Lisa A. Groth, O.D. 
Nina M. Pasin, O.D. 
Robert L. Yolton, Ph.D., O.D. 

Abstract 
A World Wide Web site was developed for 
Pacific University College of Optometry 
as part of a student thesis project. The 
development began with a definition of the 
target audiences for the site and proceeded 
to tlie creation of actual Web pages. Total 
development time for the site was about 
six months of part-time work that includ­
ed learning the Hypertext Mark-up 
Language (HTML) coding language, 
soliciting page materials from a variety of 
sources, and placing the site materials on 
the Pacific University host computer. An 
additional six months was spent modify­
ing the pages, soliciting additional materi­
als, and responding to e-mail questions 
received through the site. 
The success of the site is indicated by the 
fact that there were over 4,500 visitors 
during the first 12 months of operation. 
Estimates of development time required to 
produce the site indicate that each visit 
cost about $1.90 and that maintenance 
costs for the second year of operation will 
range from about $0.91 to $1.30 per visit. 
These costs are for personnel only and do 
not include computer hardware or tele­
phone line expenses. 

KEY WORDS: World Wide Web, Web 
site, computer, Internet, optometry, edu­
cation 

Introduction 

One of the hottest new com­
puter applications involves 
accessing the World Wide 
Web (WWW). Despite over­

loads and access problems, millions of 
people now use the Web via the 
Internet on a daily basis searching for 
information on subjects ranging from 
sex and stock prices to the latest shoe 
styles. Many have predicted that 
within a few years the Web will 
evolve to become a grand combina­
tion of the Yellow Pages, catalogs for 
most companies in the world, ency­
clopedias, and chat lines focusing on 
every topic imaginable.1 

With the rapid development of the 
Web, many potential students, includ­
ing those interested in optometry, are 
beginning to inquire about education­
al programs electronically. Equally 
apparent is the need for potential 
patients, practicing optometrists, and 
even current students to have access 
to information about developments in 
optometry and optometry school pro­
grams in an immediate access format. 
For these reasons, two third year 

Drs. Pasin and Groth graduated from Pacific 
University College of Optometry in 1997. Dr. 
Pasin is currently practicing in Anchorage, 
Alaska, and Dr. Groth is practicing in Port Worth, 
Texas. Dr. Yolton is a professor at the Pacific 
University College of Optometry. 

optometry students at Pacific decided 
to create a Web site for the College of 
Optometry. 

This paper presents a brief discus­
sion of the World Wide Web followed 
by a description of how Pacific's site 
was created. It also outlines some of 
the problems and unexpected costs 
associated with site development. 

History of the Web 
The WWW "lives" on a group of 

computers collectively known as the 
Internet.2 (See the Glossary of 
Internet-related Terms.2-3) The Internet 
had its early origins during World 
War II when a computer system was 
devised to aid in the analysis of mili­
tary data.45 After the war, this com­
puter network continued to evolve 
due to the need for reliable communi­
cation in the event of a nuclear attack. 
In theory, missile sites, command cen­
ters, and other military installations 
could all be interconnected in a spider 
web configuration so that if any sites 
were destroyed, communication 
would still be possible among those 
remaining.2-6'7 

The summer of 1969 marked a 
turning point in the development of 
the Internet when four host computer 
sites were linked together by the 
Department of Defense's Advanced 
Research Project Agency (ARPA) to 
form a computer network called 
ARPANET. This network enabled 
researchers around the country to 
communicate with each other using 
the web configuration so that if one 
connection were disrupted, informa­
tion could still get through via other 
web pathways.7 

During the 1970s, the net grew into 
an international presence as electronic 
mail, file transfer, and remote log-in 
capabilities were implemented.8 As 
development of the ARPANET con­
tinued, it became increasingly domi­
nated by university researchers who 
found it to be an extremely valuable 
research and communication tool. 

The 1980's was also a significant 
decade for the evolution of the net, in 
part because funds were supplied by 
the National Science Foundation to 
provide many more university scien­
tists with access to ARPANET. In 
1984, the National Science 
Foundation networked five super­
computer centers to form a host for 
the network that was called NSFNET.8 

By the late 1980s, essentially anyone 
with a computer modem could con­
nect to this net. 
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Starting in 1990, several existing 
networks were "internetworked" to 
form what has now become known as 
the Internet. In 1991, the ban on com­
mercial traffic was lifted, and this con­
tributed to the Internet's explosive 
growth. It is impossible to determine 
the number of users actually on the 
Internet at any one time, but the num­
ber is estimated to be in the tens of 
millions.8,9 

Perhaps a better representation of 
the Internet's growth is provided by 
considering the number of host com­
puters that provide services on the 
net. This number has grown exponen­
tially over the past thirty years.910 

(Table 1.) 

Development of the College of 
Optometry Web Site 

With its large and international 
presence, the WWW is becoming the 
perfect vehicle to present information 
to a resource hungry world. 
Specifically, it provides an ideal way 
to communicate with computer liter­
ate individuals who might be interest­
ed in what is happening at Pacific 
University College of Optometry. For 
this reason, a College of Optometry 
Web site has been created. In design­
ing the site, several target audiences 
were defined and determinations 
were made about what kinds of infor­
mation would be of most interest to 
them. (Table 2.) 

Based on these determinations, a 
multi-tiered page configuration was 
established. The user begins by select­
ing from broad topics of interest with­
in which access more specific data is 
provided. The first page of the site, 
often referred to as the home page, 
contains graphics illustrating the 
College of Optometry building and 
provides menu choices for links to the 
sub-page sets shown on the Web site 
flow chart. (Figure 1.) The home page 
can be found at URL address: 
h t tp : / /www.pac i f i cu . edu /up /op t / 
opt_home.html 

Academic Programs 
The Academic Programs page set is 

divided into three sections. The 
Curriculum and Catalog pages con­
tain names, numbers, and descrip­
tions of all the courses in the college 
curriculum. The Academic Calendar 
page provides the current yearly cal­
endar of scholastic events and school 
holidays, and it will eventually con-

Table 1 
Number of host computers serving the Internet. 

Host computers are those that contain information that 
can be viewed or down-loaded to a user's computer.910 

Year 

1969 

1984 

1989 

1992 

1996 

Number of Hosts 

4 

1,024 

159,000 

1,136,000 

12,881,000 

Table 2 
Planning assumptions about target 
audiences and information needed. 

Target Audience Information Needed 

Potential Students 

Current Students 

Alumni and Other 
Optometrists 

Potential Patients 

General Visitors 

Overview of the optometry program. Current catalog of 
courses. Introduction to the facilities and faculty. How 
to apply. Information on student activities in the area. 
Links to additional optometric and vision related sites. 
An Electronic journal describing projects done at Pacific. 
News items about Pacific. An e-mail directory for fac­
ulty members. 

Time tables, schedules, forms. Current catalog. 
Information on student activities in the area. Job want­
ed/available bulletin board. An Electronic journal 
describing projects done at Pacific. News items about 
Pacific. An e-mail directory for students. 

Links to continuing education pages. Alumni news. 
Practice management tips. New equipment reviews. 
Access to the alumni address list. Job wanted/available 
bulletin board. Links to additional optometric and 
vision related sites. An Electronic journal describing 
projects done at Pacific. News items about Pacific. 

Clinical services provided. Location of clinics. How to 
make appointments. Sense that Pacific is a "profession­
al" health care organization. General information on the 
eyes and vision. Links to additional optometric and 
vision related sites. An Electronic journal describing 
projects done at Pacific. News items about Pacific. 

General information about optometry, vision, and the 
eyes. Pictures and graphics related to optometry. Links 
to additional optometric and vision related sites. An 
Electronic journal describing projects done at Pacific. 
News items about Pacific. 
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Figure 1. 
Block diagram of Pacific University College of Optometry Web site components. 
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tain projected calendars for the next 
four years. Access to these calendars 
will allow students and faculty mem­
bers to plan trips, vacations, and other 
activities several years in advance. 
The third page set in this area is called 
Areas of Optometric Interest and con­
tains multiple sub-pages. These sub-
pages have been partially completed 
as the result of another student thesis 
project. When they are done, they will 
provide an informative, illustrated 
orientation to many optometric sub­
jects including contact lenses, vision 
enhancement, disease management, 
and independent-study thesis pro­
jects being conducted at Pacific. 

Faculty 
Faculty members were given the 

opportunity to create their own Web 
pages containing information about 
their interests, qualifications, course 
outlines, areas of research interest, 
and pictures. The goal was to allow 
prospective students to see each facul­
ty member as both a professional and 
as a "real" person to whom the stu­
dents could relate. Faculty members 
prepared submissions and HTML 
coding was added as part of the thesis 
project. 

Several faculty members created 
very interesting pages, but the major­

ity were reluctant to write about 
themselves. They indicated, however, 
that they would be happy to have 
their information included on the site 
if someone else would prepare their 
pages. Perhaps out of fear of being 
placed on electronic junk mail lists, a 
few faculty members declined to par­
ticipate in the project and requested 
that neither their pictures nor their e-
mail addresses be shown on the site. 

Clinics 
Currently this section consists of 

basic data regarding the college clin­
ics. Patients can find information on 
how to contact the various clinics and 
their hours of operation. In the future, 
this section will have maps, directions 
to the clinics, pictures of the facilities, 
and lists of services provided. 
Eventually, it might be possible for 
patients to schedule appointments 
and submit history information to the 
clinics on-line. 

Student Life 
This has been one of the more pop­

ular page sets. The area is sub-divided 
into sections on Optometric Clubs and 
Organizations, links to other WWW 
Optometric Sites, a Weekend Guide, 
and the Portland Weather. The Clubs 

and Organizations pages give infor­
mation submitted by several of the stu­
dent organizations affiliated with the 
college. The optometric link page pro­
vides WWW links to vision care-relat­
ed sites including those at other 
optometry schools, state and national 
optometric associations, and interna­
tional groups. The Weekend Guide 
provides links to Web sites that give 
information on local and regional 
places of interest. Specific links are 
provided for information on local ski­
ing conditions, wineries in the area, 
etc. The Portland Weather link gives an 
area forecast so that students and rela­
tives who are away from campus can 
check on the Forest Grove weather. 

This page set has been relatively 
easy to maintain because the optome­
try clubs and external sites take care 
of their own updates. 

Optometric Practice 
The Optometric Practice pages are 

divided into two sections. In the 
Practice Opportunities section, a bul­
letin board on which practicing 
optometrists can advertise openings 
and new graduates can post their job 
interests will eventually be presented. 
The bulletin board has been created 
but has not yet been implemented 
while several policy matters are being 
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resolved. In concept, the bulletin 
board would be fully open so that 
anyone visiting the Web site could 
post information. The open posting 
plan has raised issues about who 
would police the bulletin board for 
misleading or false information and 
how long material could be left on the 
board. It is expected that these issues 
will be resolved and that the bulletin 
board will become available in the 
near future. 

The Practice Management News 
section features articles on managed 
care, practice management computer 
systems, and similar topics. 

Alumni News 
Like most schools and colleges of 

optometry, Pacific sends newsletters 
to its alumni. Because the production 
and distribution of these newsletters 
is quite expensive, in the future the 
newsletter could be published on the 
Internet. A transition period would be 
needed during which both paper and 
electronic publishing would be 
required, but ultimately the paper 
version could be phased out. 

An announcement bulletin board 
has been implemented so that alumni 
can post notes about significant 
developments in their lives and prac­
tices. This is not an open board and 
information must be sent to the col­
lege for placement on the bulletin 
board. To date, only a few alumni 
have submitted material but the num­
ber should increase, as more doctors 
become familiar with the Web site. 

Originally it was planned to have 
electronic access to the College alum­
ni mailing list through this site loca­
tion, but unresolved privacy issues 
have put this plan on hold. 

Hot Topics and Special Events 
This section includes three page 

sets. The Special Events pages pro­
vide information on the Jefferson Hall 
Renewal project and describe future 
special events. The What's New pages 
are designed to feature reports about 
new books, equipment, research, etc. 

Continuing Education 
This link on the College of 

Optometry home page takes visitors 
to the Pacific University Continuing 
Education home page. This page pro­
vides information on continuing edu­
cation programs offered by Pacific 
and is maintained by the Continuing 

Education Department of the 
University. 

Optometry Admissions 
The final link on the optometry 

home page is to the Optometry 
Admissions home page which, in 
turn, links to the Pacific University 
Graduate Admissions pages. These 
pages provide information to 
prospective students on tuition, pre­
requisites, and application proce­
dures. There is also a special welcome 
message from the Dean on these 
pages, which are maintained by the 
Admissions Office. 

Implementation of the Web Site 
The Web site went on-line in March 

1996 following a one-month beta test 
during which viewing was restricted 
to an audience consisting primarily of 
faculty members and administrators. 
Actual implementation of the site was 
done by Pacific University 
Information Services with the Web 
pages currently residing on a Sun 
Sparc 20 host computer maintained 
by Information Services. At this time, 
all page changes must be submitted to 
Information Services for incorpora­
tion into the existing site. Future plans 
call for the site to be transferred to a 
computer within the College of 
Optometry. 

To measure utilization of the Web 
pages, two visitor counters were 
inserted. One is located on the home 
page and counts each visitor to the 
site. The second counter is much 
deeper in the site and counts the num­
ber of visitors to a single faculty 
member's page. During the first 12 
months of operation, over 4,500 visits 
(more than 12 per day) were made to 
the home page and over 150 visitors 
went deeply enough into the site to 
register on the faculty member 's 
counter. In the future, more counters 
will be placed within the site to pro­
vide additional feedback on specific 
areas of interest and importance to 
visitors. 

Site Development and 
Maintenance Costs 

Although the Web site was created 
by students at minimal expense to 
Pacific University, estimates can be 
made of costs that would have been 
incurred had the site developers been 
paid. In making these estimates, it is 
assumed that the developers were 
paid $15 per hour including fringes 
and that faculty members who super­

vised the project and contributed 
pages were paid $40 per hour includ­
ing fringes. 

During the first 12 months of the 
project, the developers spent an esti­
mated average of 24 hours per month 
enhancing their HTML coding skills, 
writing and coding pages, soliciting 
materials, scanning graphics, evaluat­
ing other sites, and obtaining feed­
back from faculty advisors. During 
this same period, faculty members 
spent an estimated average of 7 hours 
per month on project supervision, 
writing Web pages, and editing 
potential site materials. Based on 
these estimates, the total cost for site 
development and operation during 
the first year would have been about 
$7,680 excluding computer hardware 
and telephone line charges. (Table 3) 
The cost per visitor can be determined 
by assuming that about 500 of the 
4,500 visits were made during devel­
opment and maintenance of the site; 
the remaining 4,000 visits would 
therefore have cost Pacific about $1.92 
each if the developers had been paid. 

In addition to first year expenses, 
the site will have to be maintained1112 

which will involve updating calen­
dars, making faculty page changes, 
soliciting additional pages, adding 
new features such as an electronic 
journal, maintaining the bulletin 
boards, adding new features, etc. It is 
estimated that the second year of site 
operation will require an average of 
12 hours per month of staff time and 
an average of 5 hours per month of 
faculty time. If 3,500 visits are made to 
the site during the second year of 
operation, the cost per visitor would 
be about $1.30; if there are 5,000 visi­
tors, the cost would be about $0.91 
each. 

To place these figures into perspec­
tive, the Pacific University 
Admissions Office estimates that it 
costs about $3.00 to print and send an 
initial brochure and letter to a poten­
tial optometry student and about 
$9.00 to send complete application 
materials including a view book and a 
catalog. A considerable cost savings 
would result if potential students 
could obtain this same information 
via the Web site. 

In addition to potential students, 
presumably many of the site visits 
were made by optometrists who 
obtained useful information about 
Pacific, and by members of the public 
whose understanding of optometry 
has been enhanced as a result of their 
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Table 3. 
Costs associated with site development and maintenance. 

Estimated 
Student/ Staff 
Time and Cost 
for 12 Months 

Estimated 
Faculty Time 
and Cost for 12 
Months 

Estimated Total 
if all Personnel 
Costs Paid in 
Cash 

Estimated 
Number of 
Visitors to Site 

Estimated Cost 
per Visitor 

Development 
and Operation of 
Site for First 12 
Months 

24 hours per 
month at $15 per 
hour for a total 
of $4,320 

7 hours per 
month at $40 per 
hour for a total 
of $3,360 

$7,680 4,500 visits 
counted includ­
ing 500 visits 
made during site 
development. 
Total of 4,000 
actual visitors 

$1.92 

Maintenance, 
Further 
Development, 
and Operation of 
Site for Second 
12 Months 

12 hours per 
month at $15 per 
hour for a total 
of $2,160 

5 hours per 
month at $40 per 
hour for a total 
of $2,400 

$4,560 Estimated num­
ber of visitors 
ranges between 
3,500 and 5,000 

Range between 
$1.30 and $0.91 

site visit. These public relations func­
tions of the Web site have a significant 
value to the college. 

Future Developments 
The future of the World Wide Web 

is uncertain only because it is difficult 
to predict what changes will occur in 
computer technology. Most people, 
especially those in the younger gener­
ations, are now sufficiently computer 
literate to use the Web, and new 
equipment promises easy Web access 
via inexpensive add-ons to television 
sets. Certainly there are problems 
with system access, search engines 
that return too many or too few cor­
rect hits, and network security, but 
these problems are only temporary. In 
the near future any organization that 
wants to make information about 
itself available to the public will need 
a Web site, and these Web sites will 
become highly competitive advertis­
ing devices.12 As their sites on the Web 

demonstrate, most optometry schools 
and colleges have already discovered 
the advantages of a Web site. 
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Glossary of Internet-related Terms Modified from a 
List of Terms Provided by Internet Literacy Consultants23 

BBS (Bulletin Hoard S\slem): A 
computer ized meel ing and 
announcement svslem that al lows 
people to carry on discussions, 
upload and download files. 
Browser: A client program (soft­
ware) lhat is used to look at var i ­
ous kinds o\ Internet resources. 
E-mail (Fleclronic Mai l ) : 
Messages, usualK text, sent from 
one person to another via comput­
er. I.-mail can also be sent aulo-
maticalK lo a large number of 
addresses (Mai l ing List). 
FAQ (Frequently Asked 
Questions): F \Qs are documents 
thai lisl and answer the most com­
mon questions on a part icular 
subject. 
FTP (l-'ilo Iransfer Protocol): A 
very common method of mov ing 
files between two Internet sites. 
I l l ' is a special wav to log in to 
another Internet site for the pur­
poses of retr ieving a n d / o r send­
ing files. 
Gopher: A successful method of 
making menus of material a\ ai l-
able over the Inlernel. Gopher is a 
Client and Server stvle program 
which requires that the user have 
a Gopher Cl ient p rogram. 
Al though Gophers spread rapidly 
across [he globe in onlv a couple 
of \ears, they have been largely 
supplanted bv Hyper tex t , also 
known as W W W " (World Wide 
Web). 'I here are sl i l l thousands of 
Gopher Servers on the Internet 
and it is expected thev w i l l remain 
for a w hi lo. 
Home I'age (or I lome page): 
Several meanings. Original ly, Ihe 
Web page lhat a browser is sel lo 
use when it starts up. Ihe more 
common meaning refers to Ihe 
main Web page for a business, 
organizat ion, person, or simply 
the main page out of a collection 
o\ Web pages. 
Host: Anv computer on a network 
that is a repository for services 
available to other computers on 
the network. It is quite common lo 
have one host machine prov ide 
several services, such as W W W 
and USFNFT. 

H T M L ( l l v p e r Texl M a r k u p 
Language): The coding language 
used lo ova le I Ivpertext docu­
ments for use on ihe World Wide 
Web. H I M L looks a lol l ike o ld -
fashioned tvpesett ing code, in 
which a block of texl is surround­
ed w i th codes that indicate how it 
should appear. Add i l i ona l l v , in 
H I M L it is possible lo specifv that 
a block of text, or a wo rd , is l inked 
lo another file on Ihe Internet. 
H T M L files are meant lo be 
viewed using a World Wide Web 
Client Program, such as Netscape 
or Mosaic. 
H T T P ( l l v p e r Texl Transport 
Protocol): Ihe protocol for mov ing 
hypertext files across the Internet. 
This requires a I I I I P client pro­
gram on one end and an HTTP 
server program on the other end. 
I ITTPis the most important proto­
col used on Ihe World Wide Web 
(WWW). 
Internet (Lpper case I): The vast 
collection of inter-connected net­
works lhat all use the I C I ' / IP pro­
tocols and that evolved from the 
A R P W F T of the late Mi's and 
early 7()'s. 
internet (Lower case i): Anv t ime 2 
or more networks are connected 
together, an internet results. 
Intranet: A network of computers 
w i th in a local area, such as a single 
companv, that can communicate 
w i th each other and share infor­
mation. 
Java: lava is a new programming 
language invented bv Sun 
Microsystems that is specifically 
designed for w r i t i ng programs 
thai can be safely downloaded lo a 
computer through the Internet 
and c:\n be immediately run w i t h ­
out fear of viruses or other harm 
lo vour computer or files. Using 
small Java programs (called 
" A p p l e t s " ) , Web pages can 
include functions such as anima­
t ion, calculators, and other fancv 
tricks. 
Modem (MOdulator, U L M o d u l -
ator): \ dev ice that al lows a com­
puter to talk to other computers 
through the phone svslem. 

Mosaic: The first W W W browser 
that was avai lable for the 
Macintosh, Windows, and L N I X 
w i th the same interface. Mosaic 
really started the popularity of the 
Web! 
Netscape: A WWW Browser and 
the name of a companv. The 
Netscape browser was or iginal ly 
based on the Mosaic program 
developed at the National Center 
for Supercornputing Appl icat ions 
(NCSA). Netscape has g r o w n 
rapidly and is widelv recognized 
as Ihe best and most popular Web 
browser. 
Network: If 2 or more computers 
are connected together so that 
thev can share resources, a com­
puter network is formed. If 2 or 
more networks are connected 
together, ^n internet is formed. 
Node: Anv single computer con­
nected to a network. 
Search Engine: W W W site that 
helps lo locate other sites devoted 
to a specific topic. Lxamples 
include A l ia Vista, Lvcos, and 
Yahoo. 
Telnet: I he command and pro­
gram used it) log in from one 
Internet site to another. The telnet 
command / p r o g r a m returns the 
log in prompt of another host. 
UNIX: A computer operating svs­
lem that runs on "underneath" 
other programs like word proces­
sors and spreadsheets. UNIX is 
the most common operating sys­
tem for servers on the Internet. 
URL (Uni form Resource 1 oca tor): 
Ihe standard wav lo give the 
address of anv resource on Ihe 
Inlernel lhat is part of the World 
Wide Web. 
W W W (World Wide Web): I w o 
meanings. I' irsl, Ihe whole con­
stellation of resources that can be 
accessed us ing Gophers, FTP, 
11 I I P , lelnet, USLNL' I , WAISand 
some other tools. Second, the un i ­
verse of hypertext servers (LI I I P 
servers) which al low text, graph­
ics, sound files, etc. lo be mixed 
together. 
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