Development of an On-Line Advanced Clinical

Topics Course
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The Advanced Clinical Topics course was developed for interns at the Los Angeles College of Chiropractic
as a review of organic conditions that mimic neuromusculoskeletal disorders and of laboratory diagnosis. The
course was recently changed into a computer-assisted instruction (CAl) format and made available on-line so
that interns could complete it while working off-campus in a preceptorship. The history and development of
the present iteration of this course is detailed, as well as a literature review of CAl in the healthcare setting. (The

Journal of Chiropractic Education 16(2): 122-127, 2002)
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BACKGROUND

In the late 1980s, faculty and administrators of
the Los Angeles College of Chiropractic (LACC,
now the Southern California University of Health
Sciences) developed a list of 62 common and signif-
icant conditions that was to drive its new Advan-
tage curriculum (1) from beginning to end. In
1993, the first class under this revised program
was due to enter their clinical internship. An ad
hoc committee was formed to determine how the
clinic curriculum would be structured to cover these
conditions. By consensus, it was decided that 50
of the conditions were common enough in the
College’s clinics that virtually every intern would
encounter them during normal patient care activi-
ties (e.g., whiplash, lumbar strain). The remaining
conditions were all organic diseases that could poten-
tially mimic neuromusculoskeletal conditions (e.g.,
multiple myeloma, osteomyelitis). Although students
learned about these conditions in their differential
diagnosis classes in trimesters 6 and 7, it was felt
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that a review was needed before they left the college
clinics for preceptorship in trimester 10.

To meet this goal, a new Advanced Clinical
Topics (ACT) course was developed. This course
was placed in the 9th trimester and was set at one
unit. At that time, 9th-trimester interns all came to
the main campus for didactic courses 1 day a week.
In its first iteration, the course was designed as a
series of grand rounds. Each topic was assigned
to a clinical faculty member, who was to orga-
nize a presentation for one of the students’ class
days. Since virtually no clinical faculty member had
real-life experience in treating patients with their
assigned condition, it was envisioned that outside
experts would be recruited to present during the
grand rounds. It soon became obvious that this plan
was overly optimistic. The faculty had little success
in recruiting outside experts (e.g., medical special-
ists) to these sessions because they were either
too busy during the class time or expected finan-
cial compensation (no budget was set up for this
course). Faculty members by and large were left
to do the presenting themselves, and were unhappy
with having to give lectures on subjects outside their
interests and expertise. Students complained that the
sessions were simply a rehash of materials presented
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earlier in the curriculum, only by clinic faculty with
less knowledge of the subject and less enthusiasm
for giving lectures.

A major revision of the ACT course was under-
taken in 1995. By then there was administrative
pressure to do away with the 9th-trimester didactic
courses in favor of increased patient treatment time.
The grand rounds ACT concept was abandoned
in favor of a self-directed course. One instructor
was chosen to develop and administer the course.
Students were given a manual of recent period-
ical articles on the selected conditions. Grading was
accomplished by a take-home midterm examination
and an on-campus final examination. The students
were excused from their usual clinical assignments
so they could take their final.

At the same time, it was decided to add a
laboratory test component to the course. The pre-
Advantage program had a separate laboratory diag-
nosis course. When the Advantage program was
developed, it was decided to integrate training in
laboratory diagnosis into the differential diagnoses
courses. This resulted in a loss of focus on labora-
tory diagnosis, and clinic faculty felt that the new
interns were not as well prepared to order and inter-
pret lab tests as previously. It was hoped that a
review of basic lab testing in the ACT course would
help remedy this.

At this time most interns were not meeting
the CCE-mandated requirements in laboratory
diagnosis on their clinic patients. To help their
interns meet these requirements, clinicians were
routinely conducting “dry lab” academic exercises.
The quality of these experiences varied widely
depending on the expertise of the clinician and
their stock of useful lab result sheets gathered over
the years. It was hoped that standardizing these
simulated experiences would improve the quality of
clinical training.

The laboratory component that was developed for
the ACT course consisted of 10 short cases, each
presenting a patient with a common condition with
an indication for laboratory testing (e.g., diabetes,
anemia). Each case included laboratory test results
and questions for the students to research on their
own (e.g., Why might the serum carbon dioxide
level be low in this diabetic patient?). These same
questions would then appear on their examinations.
Interns were given laboratory credits for having
interpreted the simulated test results.

This version of the ACT course appeared to be
well accepted by students and faculty. However,

shortly after its adoption, the college administration
decided to start pushing interns into preceptor-
ship earlier in the program (i.e., during their 9th
trimester). The ACT course was a barrier to imple-
menting this plan. The emergence of a campus
intranet accessible from almost anywhere in the
world offered a solution to this conflict. In May
2001, the ACT course became the first totally on-
line course in the LACC curriculum. Although other
courses at the time had various materials on-line,
students still met on campus at least for midterms
and finals. With the entire ACT course on-line,
students could begin their preceptorship early in the
9th trimester and complete the course wherever they
happened to be, as long as they had Internet access.

DEVELOPMENT AND IMPLEMENTATION
OF AN ON-LINE COURSE

To facilitate the on-line delivery of the course
contents, it was decided to integrate the signifi-
cant conditions and laboratory case components of
the previous course. Ten new cases were developed
that covered what the faculty felt were the most
important conditions from before. Cases that did
not have significant lab results (e.g., compartment
syndrome, complex regional pain syndrome) were
given a secondary condition that did (e.g., hypothy-
roidism, hyperlipidemia). The final conditions used
are listed in Table 1.

The following general format was followed for
each case:

1. Introduction to the case
2. A series of readings and questions about the
condition

Table 1. Advanced Clinical Topics Course
Cases

=

Osteomyelitis, diabetes

Complex regional pain

syndrome, hypothyroidism

Cauda equina syndrome, myocardial infarction
Ankylosing spondylitis

Multiple myeloma

Compartment syndrome, hyperlipidemia
Septic arthritis, urinary tract infection
Metastasis, liver cancer

Systemic lupus erythematosus

Iron deficiency anemia
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3. Presentation of the lab results
4. A series of readings and questions about the
lab results

It was decided to abandon the journal articles that
had served as the readings for the previous course
as only a small portion of these would be avail-
able to the students using the Internet without
having to pay various fees. Instead, abundant high-
quality articles about each condition were found
freely available on the Internet using the Google
(www.google.com) and Yahoo! (www.yahoo.com)
search engines. Several sites that discussed basic
laboratory diagnosis were also found. Other sites
yielded useful graphics for the cases, such as pictures
of patients with the conditions and imaging studies.
Each case was associated with 2-5 websites for
readings, from which 7-10 multiple-choice ques-
tions were derived. The on-line searches also yielded
support groups for patients with several of the condi-
tions, which were presented to students at the end of
the appropriate case.

The next decision to be made was where to
host the course. Consideration was given to posting
the class on Blackboard.com, a website that allows
professors to put their courses on-line for free. This
site offers standardized templates that allow sophis-
ticated course designs to be developed with little
technical expertise. However, after consulting with
the University’s Information Technology (IT) depart-
ment, it was decided that hosting the course on
the campus intranet would afford optimal control,
security, and flexibility in design. The downside of
this choice was that the faculty member designing
the course had to undertake a crash course in
web page development, including the use of Front
Page 2000.

After further consultations with the IT department,
earlier plans to grade students’ performances as they
completed each case were dropped due to limited
preparation time. Instead, the cases were set up so
that students had to answer each question correctly
in order to move on to the next question. When
students answered a question incorrectly, they were
directed back to try again. Although this could lead
to students simply guessing at the answers instead of
reading the course materials, they were encouraged
to put in the effort by announcements at the begin-
ning of the term that stressed the importance of the
conditions covered for passing Board exams and for
their competence in future practice.

After the last question was answered correctly,
the students were sent to a page where they could

record comments about the case in a text box, if
they so desired. When this page was submitted, the
student’s username and comments were appended
onto a text file specific for each case. The text
files were transcribed onto a log each week to
document students’ progress toward completing the
cases, and the log was posted on the campus intranet
for students to view.

Students were given until the end of the trimester
to finish all 10 cases to receive a passing grade. It
was not possible to continue the previous course’s
letter grades because there was no method to check
for the number of wrong answers to questions.
Although this led to concern from some faculty
about the course being too easy, it was the overall
consensus that a tutorial format was acceptable for
a one-unit course late in the curriculum. Students
who did not complete the cases in time would be
given an incomplete. In keeping with the Univer-
sity’s policies, these students would have until the
end of the 1st week of the following trimester to
make up their incomplete. Failure to do so would
result in a failing grade, and the student would have
to retake the course in its entirety.

Because of lack of preparation time, no formal
evaluation was performed to test for increased know-
ledge in the subject areas for students who took
this course. The format of the course was changed
so radically from previous versions that no valid
comparison of students’ performance was possible
(e.g., comparing scores on the examinations).

One hundred and eight students were registered
in the initial on-line ACT course. Of these, 105
successfully completed the course by the end of
the trimester. Three students received incompletes,
and all these successfully completed the course over
the subsequent break. Approximately 40 students
completed some or all of the cases off-campus while
working in a preceptorship. Student comments were
generally positive toward the on-line format of the
class, the value of the reading materials included,
and the ease of completing the course.

As is to be expected, there were several glitches
during the initial iteration of the course. Some
students had periodic problems accessing the campus
intranet. Two of the Internet sites that were linked
went black during the course of the trimester,
denying students access to some of their course
materials. Several other problems, including links
that were incorrect, occurred due to lack of web
page design expertise by the instructor, and led
to some confusion and frustration among students
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early in the trimester. Some of the course materials,
such as the syllabus and lab results, had been trans-
lated into html language from earlier Microsoft Word
documents. While this method works, the resulting
files were much larger than ones made by a web
design program, leading to long download times for
students accessing the campus intranet with a dial-
up connection.

DISCUSSION

There has been rapidly escalating interest in
computer-assisted instruction (CAIl) in healthcare
education in recent years, for both undergradu-
ates and practitioners. A literature review using
the search terms “computer-assisted instruction,”
“computer-aided learning,” “medical,” “college,”
and “education” revealed numerous papers on efforts
on this topic, with many written within the last 2
years. No articles were found on using CAIl in a
chiropractic college.

There are postulated to be several advantages
of CAI over traditional lectures. Perhaps the most
commonly cited is the ability to take lessons when-
ever and wherever the learner desires (2-5). Courses
can also be made available to a larger audience
outside of a college (4,6). With CAl, interactions
and quizzes can show immediately whether students
are actually learning the material, while students can
hide in the back of large lecture halls until the next
examination. These techniques can also expose gaps
in students’ knowledge that can be addressed right
away, and feedback can also be given immediately
to the instructor (7).

Computers are considered fun, exciting, and state-
of-the-art for many students (3,4). CAIl presenta-
tions may be made more interesting and clearer than
lectures by the use of multimedia. For example, Hall-
gren and Gorbis (6) describe how they developed
a CAIl module that uses three-dimensional anima-
tion sequences to help students learn knowledge and
skills for the evaluation and treatment of the cervical
spine. CAl has the potential to become more realistic
in its interactions with students and more effective
as a teaching tool as hardware becomes cheaper
and more sophisticated and software becomes easier
to use (2). Lynch etal. (8) found that CAl was
effective in teaching medical students regardless
of their learning preference or attitudes toward
computers.

Although most CAI activities described in the
literature are designed as supplements to traditional
courses, some colleges have made them stand-alone
courses (3,4). There is also the potential to use CAl
for postgraduate training. Tatti and Lehnmann (9)
describe how they used a “virtual diabetes patient”
CAIl module available for free on the Internet as
a teaching tool for general practitioners in lItaly.
The doctors reported that the program was inter-
esting and useful for increasing their clinical exper-
tise. Fox etal. (5) conducted a pretest/post-test
study of an Internet-delivered course in manage-
ment of patients going through major life changes
for primary care physicians in the United Kingdom.
After the 111 participants completed the course, they
had significantly higher knowledge scores in the
subjects covered.

There are several caveats to using CAIl. CAl
may require time, expertise, and resources that are
beyond some faculty and college’s means. Tradi-
tional lectures can usually be designed and updated
more easily than CAl, especially ones utilizing the
more technically sophisticated approaches. Basic
topics that change little from year to year may be
more suited for CAl (7,10). Some students may miss
the interaction with an instructor (3). There may
also be problems with security of the course mate-
rials, technical breakdowns in computer networks,
and difficulty in confirming who is actually sitting
at the computer taking the course.

The research on the effectiveness of CAl compared
to traditional teaching methods in health care educa-
tion is still in the preliminary stages, and results
have been mixed. Sakowski etal. (4) conducted a
cohort study with medical students rotating through
a primary care clerkship. They were attempting to
address the problem of students increasingly being
sent to community clinics, resulting in decreased
opportunities to bring them all together for regular
didactic sessions. They designed a series of six pro-
blem-centered cases of conditions commonly found
in primary care settings. These were posted on the
Internet so students could complete them wherever
they were assigned. At the end of the course, the
CAI cohort displayed a significant improvement in
their confidence in dealing with issues related to
the cases and in test scores on the subject matters
covered. However, these changes were not signifi-
cantly different from a cohort of students who had
taken the traditional curriculum.

Williams et al. (11) conducted a randomized
controlled trial (RCT) with 166 medical students
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enrolled in a psychiatry course. Half the students
were assigned to complete a self-directed CAI
module designed to increase their skills at detecting
anxiety in primary practice. The other students
were given a traditional lecture on the same
material. Students in the CAIl arm did as well
on a knowledge-based post-test assessment, and
significantly better on a skills-based assessment.
Students were generally satisfied with the CAI
module, although they rated themselves subjectively
as having learned less than the lecture group.

Maleck et al. (12) conducted a RCT with 225
medical students enrolled in a radiology course.
The students were divided into four groups:
computer-based cases with interactive elements,
computer-based cases without interactive elements,
paper-based cases with interactive elements, and a
control group that used no cases. On a multiple-
choice test, the three groups with cases all performed
significantly better than the last group. On an image
interpretation test, the group who used computer-
based cases with interactive elements performed
significantly better than the others.

Vichitvejpaisal et al. (13) conducted a cohort
study with 80 medical students enrolled in a phys-
iology class. Half the group spent a day studying a
textbook on arterial blood gas interpretation, while
the other half received the same materials in a CAl
format. At the end of the day, the textbook group had
significantly better results in a test of the material.
A final exam held 3 weeks later, however, showed
no significant differences between the two groups in
this topic area.

Lipman et al. (10) conducted a RCT with 127
medical students in an introduction to medical ethics
course. All students were enrolled in a traditional
classroom course. Half of the students were given
supplementary training through case discussions
accessible on the Internet. Although there were
no differences in students’ grades as given by the
course instructors, the students in the CAI group
did significantly better when outside evaluators
graded a case analysis they wrote as a final paper.
Professors who worked with the CAI group reported
spending significantly more preparation time (57%)
on the course than the ones working with the
traditional group.

There are potential biases in the literature on CAl
(7). Publishing bias would most likely favor trials
that found an advantage in the exciting new tech-
nique of CAI over traditional techniques. Although
some trials have tried to make CAI and traditional

courses as equivalent as possible, it may be that, that
the interactive features of CAI that cannot easily be
replicated in traditional courses are the chief advan-
tage of the method.

It is hoped that by taking this on-line course,
students refreshed their knowledge of pathological
conditions that may mimic neuromusculoskeletal
disorders, learned more about basic laboratory diag-
nosis for specific conditions, and discovered some
of the many health care-related sites available on
the Internet. In addition, many students were able to
work in a preceptorship office at a distance from the
campus during their 9th trimester and still complete
the course.

A number of potential improvements for the
course are currently under consideration. Keeping
track of how students answer each question will
enable a calculation of a letter grade, and encourage
students to work harder on the course. Incorporation
of some open-ended questions is planned. There is
also consideration of incorporation of an interactive
format, where students will have to decide what the
proper steps are as they work their way through the
cases. More multimedia materials will be incorpo-
rated into the cases (e.g., video demonstrations of
relevant examination procedures). Additionally, it is
desirable to develop outcome measures to determine
the effectiveness of the course.
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