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Abstract
This paper discusses the theory and implementation of curricular changes at the 
SUNY State College of Optometry regarding the courses of the Integrative Track. 
In response to the changing requirements of optometric clinical education, timely 
integration of basic science and clinical practice are essential in order to achieve 
the necessary attributes of a graduating Doctor of Optometry. By beginning this 
process early in the student’s education where expanding clinic experiences are 
discussed in small group settings, the interns are able to connect to the curriculum 
in meaningful ways. Improved critical thinking and development of indepen-
dent learning styles are goals of the courses in the Integrative Track.
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Introduction
he practice of optometry re-
quires integration of knowl-
edge. In performing an op-
tometric exam, the clinician 

must synthesize information from the 
biological and vision sciences, which 
serve as the knowledge base and foun-
dation necessary to provide good pa-
tient care. In addition, multiple influ-
ences from the patient’s life, including 
general health, socioeconomic status 
and cultural factors impact care di-
rectly. Optometric education programs 
that teach and support an integrative 
approach can prepare students better 
for what will be required of them when 
they graduate.
The expanding scope of optometric 
practice together with the increased 
knowledge base supporting it requires 
fitting more material into an already 
crowded four-year optometric program. 
More relevance and efficiency in teach-
ing is necessary to avoid overburdening 
students with excessive time spent in 
the classroom. This places an increased 
emphasis on programs to remove mate-
rial that does not develop the optom-
etric practitioner. One way to support 
the relevance of classroom learning to 
optometric practice as well as enhance 
educational efficiency is to provide a 
more integrative approach to teaching. 
This is consistent with recent changes 
to the National Boards, in which ques-
tions are constructed in a fashion that 
places basic science information within 
the context of clinical cases.
The Integrative Track at SUNY State 
College of Optometry was created 
to respond to these educational chal-
lenges. In this paper, we discuss the cre-
ation and implementation of the track, 
which takes place during the first three 
years of the optometric curriculum.
Prerequisites for optometric profes-
sional programs require the entering 
student to devote a good deal of his or 
her undergraduate years to studying ba-
sic sciences. In traditional optometric 
curricula, early courses consist of those 
in the biological and vision sciences, 
which are likely to be discipline rather 
than clinically based. The entering stu-
dent may become frustrated, perceiving 
optometry school as a continuation of 
undergraduate education, with the di-
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rect relevance to optometric practice 
being difficult to discern. This may lead 
to superficial, rather than deep learning 
on the part of the student, with the im-
portance of the material not being ap-
preciated until it is encountered later in 
the curriculum.
Timely integration is vital to success. 
Waiting to emphasize an integrative ap-
proach until the student enters clinical 
internship places the student at a dis-
advantage. The student who was used 
to learning material in isolation is now 
called upon to think using an integra-
tive approach. By introducing integra-
tive teaching at the outset, students are 
more likely to become proficient in the 
manner of synthesizing information 
and thinking critically, both of which 
are attributes of a successful practitio-
ner. Before discussing the Integrative 
Track in detail, we review some of the 
literature on integrative education in 
the health sciences.

Literature Review
Integration is not new to optometric 
or medical curricula. With the advent 
of changes in most healthcare curricula 
from a traditional model (i.e., where 
preclinical didactic courses are followed 
by exclusively clinical instruction) to 
one that integrates the clinical and ba-
sic sciences throughout, the inception 
of an integrative curriculum provides a 
vehicle for students to immerse them-
selves in integrative activities appropri-
ate to their level of experience. As it is 
no longer enough to provide our interns 
with pure content, we must also model 
ways to organize this information and 
introduce problem-solving strategies 
appropriate to a healthcare profession.1 
While reviews of outcome assessment 
have shown that strict problem-based 
learning (PBL) curricula have not re-
sulted in consistent improvements in 
knowledge base and clinical perfor-
mance,2 the positive contributions of 
PBL small group tutorials in a hybrid 
curriculum cannot be denied.3 These 
improvements have also been evident 
in programs embracing horizontal and 
vertical integration of material,3,4 and 
have been found across the healthcare 
professions (including medicine, den-
tistry and nursing) as well as other dis-
ciplines. Efforts are being made in many 
medical school curricula to reintroduce 

basic science concepts later in the clini-
cal years to enhance relevance in light 
of the intern’s clinical expertise,5 while 
most curricula have also introduced ear-
lier clinical exposures. 
An explosion of information has neces-
sitated the incorporation of appropriate 
access to and organization of material 
(informatics), as well as emphasizing the 
application of new information and use 
of technology to patient care in the form 
of an evidence-based medicine model.6 

Although most incoming professional 
students are comfortable with technol-
ogy, they often do not possess the abil-
ity to recognize that which makes an 
information source “high quality,” and 
look to their professors to feed them the 
“necessary” material. The independent 
pursuit of knowledge and active lifelong 
learning are goals of any integrative cur-
riculum, and these skills must be taught 
and applied for the curriculum to mani-
fest positive outcomes. The motivation 
to learn independently can be linked to 
the integration of the student into the 
clinical setting, and through instruc-
tors modeling the application of basic 
science constructs in these situations.7 

While students may respond differently 
to small group, problem and inquiry-
based learning approaches, the goals of 
this type of curriculum structure (in-
cluding information integration, col-
laborative learning and self-directed 
learning) are the same requirements of 
well-prepared healthcare providers. As-
sessment of success must not assume 
that because some don’t respond posi-
tively, the curriculum is a failure. Rather, 
ways of reaching all students to achieve 
positive results or choosing those who 
will get the most out of the curriculum 
must be explored.8 There currently ex-
ist in other successful optometric curri-
cula courses incorporating many of the 
same goals of SUNY’s Integrative Track 
using case-based learning for teaching 
problem-solving and integration.9 The 
difference here is that much of our em-
phasis will be on incorporating actual 
patient observation and interaction into 
our case discussions.
In summary, small group activities that 
link content introduced in basic science 
courses to clinical observation and pa-
tient care, and which provide the op-
portunity to integrate both vertically 
and horizontally in the curriculum via 

modeling of reasoning, provide a strong 
complement to integrative didactic in-
struction. This is the basis for the imple-
mentation of the Integrative Track.

Integrative Track at SUNY 
State College of Optometry 
While the integration of existing 
courses was a necessary part of creat-
ing a more integrated curriculum, it 
was felt that creating a specific Integra-
tive Track would strengthen the goal. 
Recognizing the importance of start-
ing early, and continuing throughout 
the professional program, a track was 
created, similar to other tracks (i.e., 
Ocular and Systemic Disease, Visual/
Perceptual/Sensorimotor and the Clini-
cal Examination), which would thread 
throughout the three years and be 
geared toward refreshing and integrat-
ing material already taught. Therefore, 
the Integrative Track serves as a vehicle 
to tie together important aspects of the 
curriculum, without adding new mate-
rial. It is presently at the end of its third 
year of implementation. At the time of 
writing, current first-year students have 
completed a full year of the track, while 
current second-year students are com-
pleting a second year of the track. The 
current third-year class has completed 
three years of the Integrative Track.
To underscore the clinical relevance, 
the courses within the track, which are 
named Integrative Seminar (IS), heavily 
utilize case-based teaching. Throughout 
the first three years of the curriculum, 
each IS employs a combination of small 
group and clinic exposure and a lecture 
component in the first two years only. 
The intern’s clinical exposure and re-
sponsibility is increased over the course 
of the three years. There is a Course 
Coordinator for each year of the Inte-
grative Seminar and a wide variety of 
additional faculty involved, including 
those from both basic and clinical sci-
ences. The following is a year-by-year 
description of the Integrative Track at 
SUNY State College of Optometry. 
First-Year Integrative Seminar
The course runs three hours per week, 
comprising one hour each of lecture, 
seminar (small group) and clinic. A 
weekly topic is presented in lecture, 
which is then discussed in seminar and 
clinic. This serves to reinforce the topic 
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in science courses and apply it to the 
case at hand. 
For example, consider the case of a pa-
tient with Adie’s pupil. A “top-down” 
approach to the discussion might give 
the diagnosis, the pupil test in light and 
dark, the finding of anisocoria, and the 
appearance of the iris in the slit lamp. 
Given this information, the student 
might be asked how a lesion in the pu-
pillary pathway can account for these 
findings. However, because the student 
has not yet been exposed to any of 
this clinical information, the question 
is less meaningful than it would have 
been given later in the curriculum. In 
fact, the faculty member would have to 
explain all the terms before the student 
could answer the question. In using a 
bottom-up approach, the instructor 
starts by asking the student to describe 
the basic anatomy, which the student 
has already learned (horizontal inte-
gration), and works up to the clinical 
diagnosis. For example, the instructor 
might ask the student to describe the 
anatomy of the iris, and the neuromus-
cular elements that affect pupil size in 
light and dark. This would include a 
discussion of the anatomical structure 
of the ciliary ganglion and how it af-
fects the pupil. Next, the instructor 
would ask how the pupil size would 
change if there were a lesion in this re-
gion. Then, given this condition, what 
would be the pupil’s response in a light 
and dark environment? The discussion 
could then lead to what would be the 
effect of pharmacological interventions 
on this condition.
A “bottom-up” approach to discussing 
cases may be a less familiar method of 
teaching for the clinician, who is more 
accustomed to thinking first in terms of 
patient history and findings and recall-
ing the basic science elements in order 
to arrive at a diagnosis. In contrast, the 
method employed here starts where the 
student is and avoids using technical 
terms, which the student has not yet 
learned. Technical terminology can be 
introduced at the end of the case dis-
cussion. Thus, a new way of looking at 
previously taught information is intro-
duced with the intent that the student 
will learn about it in more detail later in 
the curriculum (vertical integration).
Second-Year Integrative Seminar

The course also runs for three hours 
per week and is divided into seminar, 
clinic and “half-class” sessions consist-
ing of about 35 students. The course 
is structured differently from the first-
year model, as students are armed with 
a greater knowledge base. An increased 
emphasis is placed on active learning. 
Instead of being in clinic for just one 
hour per week, students are assigned 
to clinic for a three-hour period every 
other week. On alternate weeks, they 
participate in a two-hour seminar and 
one-hour half-class session. This sched-
ule gives the students the opportunity 
to follow a case from beginning to end, 
rather than having only a partial one-
hour exposure to the case. The clinical 
experience is more hands on. Students 
work as scribes, performing electronic 
medical record (EMR) recording as 
well as assisting with elementary testing 
in concert with third- and fourth-year 
interns and assisting patients as they 
make the transition to the dispensary 
or to make follow-up appointments. 
Pairing junior and senior students in 
clinic fosters peer learning, which is a 
key component of second-year IS.
In seminar, students present cases they 
have seen in clinic, which are then dis-
cussed in the context of material learned 
in their other classes. Discussions stress 
clinical decision-making and critical 
thinking. Alternatives to the diagnosis 
and plan for their cases are discussed 
and students are asked to justify their 
decisions based on material they have 
learned in their didactic courses. Vol-
unteer patients participate in seminars 
to help students learn communication 
skills and history-taking with actual 
patients. Special topics are sometimes 
introduced, for example, conducting a 
practice exam in Spanish on a Spanish-
only speaking patient.
Second-year IS differs from the first-
year program in that there are very few 
formal lectures. Rather, in half-class 
sessions, students address questions 
regarding cases for which they need to 
apply basic science knowledge in the 
formation of clinical assessments and 
decisions. Both basic and clinical sci-
ence faculty are present to guide the 
discussion. Topics have included am-
blyopia, apoptosis, diabetes, refractive 
surgery evaluation and macular pathol-
ogy. All of these topics are discussed 

in different venues. The groups consist 
of approximately 12 students and are 
led by a clinical faculty member. Lec-
ture topics start by considering the pa-
tient as a whole before going on to eval-
uate the eyes and visual system. Some 
of the topics include: overall patient 
observation (including patient orienta-
tion to time, place and situation, gen-
eral observations such as gait, visual be-
havior, dress, hygiene, communication 
style, etc.), patient health history, use of 
information technology in patient care, 
history of the optometric profession, 
visual acuity testing, clinical decision-
making, clinical applications of anato-
my and physiology, optics, ethics, and 
evidence-based patient care. In an ef-
fort to strengthen integrative learning, 
these topics loosely parallel those which 
students are currently learning in their 
didactic courses. Accordingly, efforts 
are made in didactic courses to incor-
porate cases to illustrate application of 
basic science concepts.
The first-year IS not only combines 
basic science material with clinical ob-
servations but also makes an effort to 
develop clinical reasoning by linking it 
early on with its basic science founda-
tions. This new approach embraces a 
re-orientation in clinical education and 
includes improvement in teaching ef-
ficiencies by encouraging independent, 
student-guided use of information 
technology. 
The clinical component of IS consists 
of students observing examinations for 
one hour in Primary Care and specialty 
clinics throughout the year. They are 
paired with interns and preceptors who 
reinforce weekly topics and apply them 
to the observed cases. In the seminars, 
the students share cases they find inter-
esting that pertain to the weekly topics. 
Students are expected to pursue top-
ics of interest on their own or with the 
help of the faculty member assigned to 
their group.
In the course of case-based teaching, an 
effort is made to employ what we refer 
to as a “bottom-up approach.” In view 
of the rudimentary clinical knowledge 
base of a first-year optometry student, 
discussing cases in the more common 
fashion using clinical findings and ter-
minology is apt to lose the student. In-
stead, we use as a starting point material 
that the student has previously learned 
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with respect to didactic information 
that has been introduced in other 
tracks. Because of the increased knowl-
edge base of a second-year student, a 
strictly “bottom-up” approach need not 
be used exclusively. Students are more 
familiar with clinical diagnoses, and 
questions can be designed with that in 
mind. Here is an example of a question 
that the students must address.
An 8-year-old boy presents for an eye 
exam. He has worn glasses since age 5 
and his ocular history is otherwise un-
remarkable. The spectacle prescription 
is:
OD -10.75-4.25x180 20/200
OS -5.25-1.25x180  20/30+
Explain the reduction in his VA based 
on the normal development of his vi-
sual system and how clinical interven-
tions might affect this development.
The students work in teams of eight or 
nine, and each team has to present its 
answer to the question. It is completely 
open book, and the students are allowed 
to bring in whatever notes or sources 
they have, including being able to uti-
lize online information. This requires 
them to access previously learned mate-
rial. Students are not given the question 
beforehand, only the general topic. The 
idea is to create a unique type of case 
scenario, such as the kind they would 
have to face in clinic. The groups then 
challenge each other as to who gave 
the best answer. Groups are graded, in 
part relative to one another. This helps 
students learn to critique one another 
and to respond to critiques on clinically 
relevant and integrative questions. As 
in first-year IS, there are no exams and 
few out of class assignments. Students 
are evaluated based upon how they per-
form during class time.
Third-Year Integrative Seminar
 Implementation of the third-year IS is 
coinciding with a significant restructur-
ing of the third-year clinical experience. 
Recommendations for improving the 
third-year clinical program were made 
by an appointed committee in which 
incorporating the third-year IS course 
into clinic was a top priority. Third-
year Integrative Seminar is a mandatory 
weekly one-hour course given on the 
day the intern is in the Primary Care 
clinic. In addition to case discussions, 

the interns are challenged to think cre-
atively regarding patient care options 
and applications. They are expected to 
reflect on and justify their patient care 
choices and bring to bear what they 
have learned didactically and via pur-
poseful searches of the literature with 
an emphasis on application of evidence-
based medicine. Six students meet with 
the same two faculty members who su-
pervised them in clinic. This helps to 
integrate the clinical experience with 
the course, while contiguous placement 
with the clinical assignment allows is-
sues that have just been experienced 
to be discussed. The process is sup-
ported by the availability of pertinent 
data from earlier didactic courses (first 
through third year) which can take the 
form of texts, articles, Web site links, 
or other visual aids found on Moodle 
(our online learning management sys-
tem) and via Internet access with links 
from our library home page to journals, 
databases and image catalogs. The in-
formation that highlights fundamental 
points can then be used to support the 
intern’s understanding of clinical pre-
sentations encountered in patient care. 
The students must justify their manage-
ment using this information. Interns 
are required to develop and present a 
10-minute case-based Power Point pre-
sentation on a topic they have encoun-
tered and list their references. This fos-
ters a deeper understanding of a specific 
topic while encouraging independent, 
exhaustive research.

Challenges 
The implementation of any new pro-
gram will expose a myriad of unex-
pected challenges. Despite previous 
implementation of integrated curricula 
elsewhere in optometric education, 
each institution will encounter its own 
particular pitfalls. As IS courses have 
only recently been instituted, outcome 
data are still in the process of being col-
lected. However, informal feedback has 
revealed some difficulties. Below are 
some of the challenges we have expe-
rienced so far and have attempted to 
address.
•	First-year IS: A challenge for any new 
course designed to synthesize existing 
information (rather than adding new 
material in a tightly packed curricu-
lum) is assuring that it does not serve 

as an entry point for material otherwise 
omitted from the curriculum. In the 
first year of IS, public health material 
was added to the course, then, in part 
based on student feedback, removed 
during the second administration and 
placed within the Public Health Track 
at a more appropriate time in the cur-
riculum. 
The first time that IS was offered, semi-
nars were conducted in an open format 
to incorporate what was discussed in 
the one-hour lecture and with respect 
to student experiences in their didactic 
courses and patient care observations. 
While this format provided for flexibili-
ty in discussions, the lack of uniformity 
among the individual groups resulted 
in differing assignments and greater or 
lesser workloads amongst them. This 
led to discontent among the students 
as some felt overburdened by having 
to do more work than their peers. This 
has now been remedied, as assignments 
outside class time have largely been 
eliminated. Whereas a uniformity of 
experience cannot be achieved, a uni-
formity of requirements is desirable.
	 •	 Second-Year IS: Throughout the 
entire three-year Integrative Track, 
finding an appropriate venue for hold-
ing seminars that allows access to the 
clinic’s EMR system and the Inter-
net has proved to be a challenge. The 
large lecture halls are not designed for 
access to these resources, nor do they 
offer seating suitable for face-to-face 
group interaction, which is essential for 
seminars. Alternative locations, such as 
conference areas located in the library 
are designed more for quiet study than 
groups needing multimedia access. 
Accordingly, securing an appropriate 
physical location for this new course 
has been challenging. 
Having a one-hour time slot dedicated 
to half-class sessions has also been prob-
lematic for second-year IS. Because 
these periods are devoted to presenta-
tions involving approximately 35 stu-
dents, overseen by several faculty mem-
bers, it has, on occasion, been difficult 
to limit the discussions to the one-hour 
time period. 
•	Third-Year IS: This course was intro-
duced in the fall semester of 2010. An 
effort to incorporate IS into the clinical 
setting has resulted in a complex restruc-
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turing of existing patient care schedules 
and faculty assignments. It is a task that 
requires the close cooperation of the 
College’s Clinical Administration and 
Academic Affairs departments. Staffing 
clinics, labs and first- through third-
year IS has placed significant demands 
on faculty manpower. However, the 
promotion of the small group learning 
experience is a curricular goal, and thus 
efforts have been made to allocate ap-
propriate faculty in order to achieve it.
Constraints due to patients arriving 
late, intern inexperience and patient 
complexity often results in abbreviated 
or late seminars leaving less time for 
meaningful case discussions. Changes 
in the schedule were piloted and imple-
mented and are currently being assessed 
for improvement. While incorporating 
IS into clinic provides an excellent op-
portunity for real-time learning, it also 
presents logistical challenges.

Conclusion
Will the Integrative Track create stu-
dents who are independent learners, 
provide a more holistic approach to 
patient care, are more developed in 
their critical thinking, and more adept 
in applying basic science principles to 
clinical practice? This remains to be 
seen. The College has developed as-
sessment tools, such as a test similar in 
form to the National Board’s Patient 
Assessment and Management (PAM). 
This was given to the graduates of the 
prior curriculum, and will be given to 
students who took the new curriculum 
(including the Integrative Track) for 
comparison. Traditional means of eval-
uation, such as National Board scores in 
addition to faculty and alumni surveys, 
will continue to be employed to assess 
the outcome of curricular changes. Ad-
ditionally, new student course evalu-
ations have been developed to obtain 
their feedback on whether IS courses 
are meeting the goals. This survey can 
be found in Appendix 1. As with any 
new curricular initiative, modifications 
will certainly have to be made based 
upon the results of these assessments.
The College’s mission statement and 
strategic plan are devoted to develop-
ing outstanding optometrists within 
a professional program that employs 
innovative and pedagogically sound 
instructional strategies centered on evi-

dence-based care, critical thinking, and 
promotion of lifelong learning skills. 
The Integrative Track is designed to be 
a crucial component in achieving this 
mission.

Acknowledgement
The authors would like to thank Ms. 
Elaine Wells and Dr. Scott Richter for 
their assistance in providing informa-
tion for this article. 

References
1. Mandin H, Jones A, Woloschuk 

W, Harasym P. Helping students 
to learn to think like experts when 
solving clinical problems. Acad 
Med. 1997;72(3):173-179.

2.  Colliver JA. Effectiveness of prob-
lem-based learning curricula: re-
search and theory. Acad Med. 2000 
Mar;75(3):259-266.

3. Patel VL, Arocha JF, Chauduri S, 
Karlin DR, Briedis DJ. Knowl-
edge integration and reasoning as a 
function of instruction in a hybrid 
medical curriculum. J Dent Educ. 
2005;69(11):1186-1211. 

4.  Kingsley K, O’Malley S, Stew-
art T, Galbraith G. The integra-
tion seminar: a first year dental 
course integrating concepts from 
the biomedical, professional and 
clinical sciences. J Dent Educ. 
2007;71(10):1322-1332.

5.  Spencer AL, Brosenitsch T, Levine 
AS, Kanter SL. Back to the basic 
sciences: an approach to teach-
ing senior medical students how 
best to integrate basic science 
and clinical medicine. Acad Med. 
2008;83(7):662-669.

6.  Mozlin, R. Evidence-based medi-
cine. Optom 2000;71(8):490-499.

7.  Gordon J, Hazlett C, Ten Cate O, 
et al. Strategic planning in medical 
education: enhancing the learning 
environment for students in clinical 
settings. Med Educ. 2000;34:841-
850.

8.  Balasooriya CD, Hughes C, Too-
hey S. Impact of a new integrated 
medicine program on student’s ap-
proach to learning. High Educ Res 
& Dev. 2009;28(3):289-302.

9. DiStefano AF, Dayshaw-Barker 
P, Oleszewski S, Dell WM. The 
Pennsylvania College of Optom-
etry transforms its curriculum for 

the preparation of 21st century op-
tometrists. Optometric Education. 
2001 Fall; 27(1):11-19.



Optometric Education 151 Volume 36, Number 3 / Summer 2011

Please answer the following questions, which pertain to Group, Clinic, Lecture, or the course in general.
Indicate which group session you attended: 
Tuesday ____ am ____ pm ____ eve 
Wednesday ____am _____ pm _____eve
Thursday _____ am _____pm _____eve
Friday _____ am  _____pm 

Group
1. The group sessions were useful in integrating didactic course material with clinical care
Strongly Agree Agree Neutral Disagree Strongly Disagree NA
2. The group leader was helpful in creating a positive learning environment
Strongly Agree Agree Neutral Disagree Strongly Disagree NA
3. I was satisfied with my participation in group
Strongly Agree Agree Neutral Disagree Strongly Disagree NA

Please provide any additional comments you like regarding the group sessions

Clinic
1. Participating in clinic was beneficial to my development as an optometrist
Strongly Agree Agree Neutral Disagree Strongly Disagree NA
2. The interns were helpful to me in clinic
Strongly Agree Agree Neutral Disagree Strongly Disagree NA
3. Participating in the screenings was beneficial to my clinical development
Strongly Agree Agree Neutral Disagree Strongly Disagree NA

Please provide any additional comments you like regarding the clinic sessions or screenings

Lecture sessions
1. The lecture sessions, assignments, or suggested references were useful in integrating course material with clinic situations
Strongly Agree Agree Neutral Disagree Strongly Disagree NA
2. Working with other students was a beneficial learning tool
Strongly Agree Agree Neutral Disagree Strongly Disagree NA

Please provide whatever comments you like regarding the lecture sessions

Course in general
 1. The course facilitated student attainment of goals described in the syllabus  
Strongly Agree Agree Neutral Disagree Strongly Disagree NA
2. The course was helpful in developing my independent thinking
Strongly Agree Agree Neutral Disagree Strongly Disagree NA
3. The course was helpful in my getting used to working in a clinical environment
Strongly Agree Agree Neutral Disagree Strongly Disagree NA
4. As a result of this course, I was more likely to independently use outside resources
Strongly Agree Agree Neutral Disagree Strongly Disagree NA
5. The course contributed to my ability to present a case in an organized manner
Strongly Agree Agree Neutral Disagree Strongly Disagree NA

Please provide whatever comments you like regarding the course in general

Appendix 1 
Course Survey (Fall 2009) Integrative Seminar


