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Curricular Analysis of Competency-Based Osteopathic Medical Education:
Application of a Matrix for Quality Enhancement to a Standardized Patient
Encounter Example
Michael D. Lockwood, DO
Stacy Tucker-Potter, MA
Neil J. Sargentini, PhD
Context: With the formal adoption of the seven core competencies, the American Osteopathic Association’s Commission
on Osteopathic College Accreditation instructed osteopathic
medical educators to guide curricular development with these
goals in mind. Tools to facilitate and monitor these purposes
have been under development separately at each of the
nation’s colleges of osteopathic medicine.
Objective: To demonstrate the utility of a checklist-based
curriculum assessment tool, the Matrix for Quality Enhancement, as developed at Kirksville (Mo) College of Osteopathic
Medicine-A.T. Still University.
Methods: Application of the Matrix is illustrated using examples selected from our analysis of a set of 16 standardized
patient encounters provided as part of a first-year basic science
course in medical microbiology. Encounters were developed
to improve student understanding of infectious disease entities while also providing a variety of clinical experiences.
Feedback on professionalism and humanistic behaviors was
also provided. A novel aspect of the Matrix is the inclusion of
a component dealing with patient safety.
Application: Adding standardized patient encounters to the
medical microbiology teaching program at Kirksville College of Osteopathic Medicine was an effective means of inte-
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grating educational experiences with the seven core competencies, the requirements of Comprehensive Osteopathic Medical Licensing Examination-USA Level 2-PE (Performance
Evaluation), and patient safety issues.
Conclusion: The Matrix is a valuable tool for evaluating or
developing curricular components that maintain osteopathic
integrity while working toward standards for medical education specified by the commission.
J Am Osteopath Assoc. 2009;109:486-500

T

o guide osteopathic medical educators in preparing
tomorrow’s physicians for the many challenges ahead,
the American Osteopathic Association’s Commission on
Osteopathic College Accreditation has adopted the seven
core competencies for the osteopathic medical profession
(Figure 1).1,2 Although developed primarily for postgraduate
educational objectives,1,2 this goal has been extended to the
development of the undergraduate curriculum at our institution.

Osteopathic Philosophy and Manipulative
Medicine
Medical Knowledge
Patient Care
Interpersonal and Communication Skills
Professionalism
Practice-Based Learning and Improvement
Systems-Based Practice

Figure 1. With the formal adoption of the seven core competencies,
the American Osteopathic Association’s Commission on Osteopathic
College Accreditation instructed osteopathic medical educators to
guide curricular development with these goals in mind. Source:
American Osteopathic Association. Core Competency Compliance
Program (CCCP). OPTI Clearinghouse Web site. https://www.doonline.org/index.cfm?PageID=lcl_opticcp. Accessed August 17, 2009.
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Concurrently, hospitals,3,4 industry groups,5 federal agencies,6 and physician groups7,8 have put forth resources to deal
with issues of patient safety and preventable secondary medical problems.
We suggest that if osteopathic medical educators align
their curricula with the seven core competencies and with the
expectations specified by patient-advocacy groups—as well as
existing standards and regulations2—they will be able to improve
the probability that their students will pass medical board examinations and become excellent osteopathic physicians.
Osteopathic medical educators have unique challenges in
tracking whether their program is fully invested in the osteopathic paradigm.9,10 Specifically, do collaborations between
basic and clinical science educators satisfy the spirit of the
seven core competencies? Does each graduate exhibit the cognitive knowledge, psychomotor skill sets, professionalism,
and level of proficiency with osteopathic manipulative skills
to demonstrate excellence in osteopathic medicine?
The evaluation of a curricular program has traditionally
been inferred from student ability to perform measurable
tasks.11-15 Such evaluations have more commonly addressed
allopathic graduate-level training rather than focusing on
undergraduate osteopathic medical education.16-18 Given the
broad scope of current objectives for undergraduate osteopathic medical education,2 we suggest that it may be difficult
for administrators to determine the adequacy of student preparation in the core competency areas through curriculum review.
Therefore, we describe a Matrix for Quality Enhancement (or
Matrix) developed at Kirksville (Mo) College of Osteopathic
Medicine-A.T. Still University (KCOM) for use by osteopathic
medical educators as a curriculum-assessment tool. This Matrix
allows educators to analyze a curriculum—or individual components within it—to evaluate how well educational requirements and public and industry expectations are met.
By way of example, we applied the proposed model to a
set of 16 standardized patient (SP) encounters developed at our
institution. These encounters were intended to integrate the
subject content of medical microbiology with clinical skills (ie,
history taking, physical examination, differential diagnosis,
patient care, and osteopathic manipulative medicine) in a performance evaluation (PE) format similar to that used in Comprehensive Osteopathic Medical Licensing Examination-USA
(COMLEX-USA) Level 2-PE.

Materials and Methods
The Matrix for Quality Enhancement
Our curriculum evaluation tool, the Matrix, consists of five
submatrices. Submatrix 1 is based on the seven core competencies.10 Submatrices 2 and 3 are based on Dimensions I
(The Clinical Presentation) and II (The Physician Task) of
COMLEX-USA, respectively.1 Submatrix 4 is derived from the
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physician behavior expectations found in COMLEX-USA
Level 2-PE.1
Accreditation standards2 require osteopathic medical students to pass COMLEX-USA Levels 1, 2-CE, and 2-PE before
graduation. This standardized test is a series of three examinations and one clinical PE examination. Level 1 is taken at the
end of the second year; Level 2-PE, during the third year;
Level 2-CE, at the end of the third year; and Level 3, is taken
during residency training.
Finally, Submatrix 5 is formulated to evaluate student
physician behavior as relevant to current patient safety concerns.19-25
As constructed, the Matrix functions as a checklist to assist
administrators in evaluating SP encounters or other curricular components. Methodologic details of all five submatrices
are further described in “Application” using illustrative examples from our analysis of medical microbiology SP encounters.

Medical Microbiology Course: SP Encounters
The Matrix was applied to a set of 16 encounters required as
part of a 44-hour medical microbiology course offered at
KCOM during the spring quarter of 2006 to 168 first-year
medical students. The broad objective of the course is to provide a basic understanding of bacteriology, mycology, parasitology, and virology. The course—which contextualizes and
integrates principles from KCOM medical microbiology, family
medicine, and osteopathic theories and methods (OTM) coursework into realistic patient-care scenarios—is a prerequisite for
a 53-hour course in infectious diseases occurring in the second
year of our curriculum.
Two SP encounters involving clinical situations based
on infectious diseases were incorporated for each student.
The objective was to allow students to improve their understanding of disease symptoms while also gaining experience
in patient care and the integration of osteopathic principles.
Students received feedback on professionalism and humanistic behaviors.
Overall, the encounters described here consist of 16 outpatient scenarios based on one of the following viral diseases:
acute gastroenteritis, acute respiratory disease, aseptic meningitis, common cold, Epstein-Barr viral mononucleosis, genital warts, hepatitis type A, herpes genitalis, herpes simplex
pharyngitis, human immunodeficiency viremia, influenza,
keratoconjunctivitis, laryngitis, rubella, shingles, and West
Nile encephalitis. Under the supervision of clinical faculty in
KCOM’s Department of Family Medicine, Preventive
Medicine, and Community Health, the director of the KCOM
Performance Assessment Center (PAC) trained SPs to portray disease symptoms and provide patient information for the
clinical condition described. In addition, advanced undergraduate OMM fellows trained SPs on body and spinal areas
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that should be palpated by students in the context of the chief
complaint. Each encounter involved presentation of a chief
complaint and associated symptoms consistent with the specified viral disease—a lecture unit students had just completed.
The entire exercise required 8 hours (two 4-hour sessions)
of faculty time during 2 days. All SP encounters (40 min per
student) took place at the KCOM PAC, which consists of eight
patient examination rooms with audio, digital video capture,
and real-time video monitoring capabilities. Cohorts of 16 students arrived at the PAC in 50-minute intervals.
A 15-minute introduction to the exercise was included
in a preceding lecture, and other logistical information was provided to students by e-mail 1 week in advance of the exercise.
On arrival at the PAC, students received a 5-minute orientation, which further outlined logistical issues and gave them an
opportunity to pose last-minute questions.
The 16 students were randomly divided into groups of
two to complete the exercise. In each group, one student was
randomly designated as the “physician,” while the other
served as an “observer” for the first SP encounter. The observer
was introduced to the “patient,” but had no formal role during
the encounter other than to observe; note-taking was optional.
The student observer was responsible for providing feedback
to the student physician at the conclusion of the encounter. Two
SP encounters were arranged for each student pair in the same
40-minute interval so that each student could perform once as
physician and once as observer.
Together, each pair read the patient datasheet, which was
posted on the examination room door. The datasheet listed the
SP’s pseudonym, chief complaint, and any abnormal values for
body temperature, blood pressure, heart rate, and respiration
rate.
The student pair entered the examination room together.
The student designated as physician performed a history and
focused physical examination. The student physician received
up to two condition-appropriate “findings” cards from the
SP (eg, picture of a lesion, text describing palpatory findings).
The physical examination always involved determining
blood pressure, heart rate, and respiration rate, but if abnormal
values were provided in the data sheet, these took precedence.
Determination of chest and heart sounds were optional for
the designated physician, and findings cards were given to the
student physician, if he or she listened for sounds and as called
for in the patient scenario.
Eleven minutes into the encounter, participants were
given an audio signal that indicated they had 2 minutes to
close the encounter. Paired students left the examination room
before or at the 13-minute signal. They then reentered the
examination room for 2 to 3 minutes to receive oral feedback
from the SP who came “out of role.”
Just as students were paired in this exercise, pairing was
similarly instituted for the excercises, the SPs performing these
488 • JAOA • Vol 109 • No 9 • September 2009
Downloaded from https://jaoa.org by guest on 06/02/2020

cases, and the examination rooms where the cases were performed. With each pair of SPs, one SP would be performing his
or her case and the other SP (in a separate room) would be
watching the encounter via real-time video and using an SP
checklist to score the student physician’s performance. Each of
the 16 SPs always scored the same case within one afternoon
session. Scoring relied on the SP checklist, which addressed
technical issues (eg, standard history questions, physical examinations) and student attributes (eg, professionalism, interpersonal skills, compassion). The performing SP for the case
used a short list of topics as a reminder of what to address in
the short oral feedback given to the student physician immediately postencounter. This short list was designed to ensure
that feedback consistently addressed certain topics (eg, professionalism).
After this feedback was received, the student team proceeded to a waiting area where they remained for approximately 4 minutes before being called to begin the second
encounter. During that time, each student observer was asked
to provide oral feedback to his or her partner (ie, designated
physician). The second SP encounter followed the same format,
except the students’ (and SPs’) roles were reversed and the case
details presented by each SP were different.
At the end of the 40-minute session, after both students in
the pair performed in the role of physician, the entire 16-student cohort proceeded to a computer laboratory to type their
SOAP (Subjective, Objective, Assessment, Plan) Notes. Afterward, they returned to the Medical Microbiology laboratory
to process “patient samples” for culture and identification.
After the SP encounter and completion of SOAP Notes,
each student received by e-mail a set of laboratory or clinical
procedure results appropriate to the case. This information
was to be used by the student to provide an addendum to
the previously submitted SOAP Note, which focused on
updating the assessment and plan. Given the additional information, each student was expected to confirm a diagnosis and
identify an evidenced-based therapy.
䡲 Student Evaluations—The initial, on-site evaluation of student performance in the encounter was based on the SP checklist and resulted in a grade of pass or remediate. When remediation was indicated by the SP checklist score, the encounter
video file was reviewed and followed up by a clinical faculty
evaluator. Remediation necessitated a one-on-one discussion
between the student and clinical faculty evaluator prior to the
next SP encounter in our program.
The SOAP Notes were graded by a Family Medicine faculty member assisting in the program. The addendum, which
confirmed the diagnosis and identified an evidence-based
treatment was graded by Microbiology faculty (N.J.S.). The
osteopathic structural component was graded and remediated by the OMM fellows.
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All video files, SP checklists, and graded SOAP Notes “Plan” portion of the SOAP Note Form includes areas for
were archived in a computer network folder that was available patient education, additional testing, public health concerns,
to participating students and faculty during student enroll- lifestyle modification, and spiritual dimensions.
ment at KCOM.
It was expected that the SOAP Note (graded by the clin- Application
ical faculty evaluator) would demonstrate student ability to Submatrix 1 evaluates how the SP encounters fulfill the seven
record the patient encounter in an accurate, clear, and complete core competencies (Table 1). Each competency and its required
fashion. It was expected that the addendum (graded by the elements are itemized to facilitate the evaluation process. For
Microbiology faculty evaluator [N.J.S.]) would demonstrate crit- example, the first core competency, osteopathic philosophy
ical thinking skills in evaluating laboratory and procedure
and manipulative medicine, appears as follows:
data and in differential diagnosis based on entities addressed
[Trainees] are expected to demonstrate and apply knowlin medical microbiology coursework. It was expected that
edge of accepted standards in OMT [osteopathic manipuladuring the physical examination the student would palpate
tive treatment] appropriate to their specialty. The educaappropriate body areas based on the patient’s chief complaint
in an attempt to identify confirmatory sympathetic findRegion or Organ
Tissue Texture Changes
ings.
of Chief Complaint
Target
Observed During Palpation
During the physical examHEENT
T1-T4
Base of neck to middle of shoulder blade (~3 in)
ination portion of the SP
Heart, Lungs
T1-T6
Base of neck to end of shoulder blade (~6 in)
encounter, students were
Upper Extremities,
T2-T8
Base of neck to slightly below shoulder blade
expected to assess the funcEsophagus
tional anatomy and pathoUpper GI, Stomach,
T5-T9
Mid- to-lower portion of shoulder blade to area
physiologic process resulting
Liver, Gallbladder,
posterior to xiphoid (~5 in)
in an increased sympathetic
Spleen, Small Intestines
nervous system input to the
Middle GI, Ovaries/
T10-T11
End of rib cage to slightly above umbilicus (~2 in)
spinal cord, which reflexively
Testes, Kidney
affects the somatic paraspinal
Lower GI, Rectum,
T12-L2
End of rib cage to middle portion of low back (~4 in)
Bladder, Uterus/Prostate
musculature and adnexal
Lower Extremities
T11-L2
End of rib cage to middle portion of low back (~3 in)
tissue and embryologically
Generalized Complaint
T1-L2
Base of neck to bottom portion of low back
related structures. (By way of
Local Complaint
Focal, Adjacent Near area of symptomatology
example, readers may wish to
to Complaint
refer to chapters 6, 8, and 48 in
Foundations for Osteopathic
Medicine,26-28 which explain sympathetic innervation as it
Figure 2. Potential palpation targets in the sympathetic nervous
applies to the thoracic region.)
system and methods of addressing the chief complaint as used in
In addition, students were expected to evaluate lymphatic
medical microbiology coursework standardized patient (SP) encouninvolvement in the disease process. Students were required to
ters. The approximate vertical distance of anticipated tissue texture
orally communicate to the SP (and audio recorder) what sites
change is indicated in parentheses. The authors analyze a set of SP
(ie, organs, body regions, vertebrae) they planned to palpate
encounters to illustrate their application of the Matrix for Quality
during the examination. This oral communication was used to
Enhancement as developed at Kirksville (Mo) College of Osteopathic
assess students’ abilities to obtain appropriate sympathetic
Medicine-A.T. Still University. As described, SPs were trained to
(Figure 2) or lymphatic (Figure 3) findings.
expect palpation of at least one of the nine target sites listed. The
After palpation was complete, students received text cards
student was evaluated for proper oral identification of the target
describing palpatory findings consistent with the condition
region (or organ) and palpating that site. The student was then
portrayed by the SP. This information was to be used by stugiven a “findings card” that stated positive findings appropriate to
dents as they began constructing SOAP Notes for the
the case depicted by the SP (eg, muscle hypertonicity, warmth, local
encounter.
edema, increased sweat gland activity, evidence of somatic dysBecause some of the case presentations had multiple “sigfunction). For all nine target sites, motion testing was required in all
nificant” influences, multiple correct answers were accepted by
three planes: rotation, left and right; sidebending, left and right; and
the faculty evaluator (M.D.L.). Some items—especially idenflexion-extension. Abbreviations: GI, gastrointestinal tract; HEENT,
tified biomechanical or psychosocial issues—were to be
head, eyes, ear, nose and throat; L, lumbar vertebrae; T, thoracic veraddressed orally by the student or in the SOAP Note. The
tebrae.
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Region or Organ
of Chief Complaint
HEENT
Upper Extremities,
Chest
Lower Extremities,
Pelvic Organs
Abdomen

Target

Palpation Location

Cervical Lymph
Nodes
Axillary Lymph
Nodes
Inguinal Lymph
Nodes
Preaortic
Lymph Nodes
Supraclavicular
Lymph Nodes
C3-C5
Attachment Sites
Thoracic Inlet

Anterior to the sternocleidomastoid muscle
Axilla, including the posterior axillary fold

䡲 Train a skilled and competent osteopathic practitioner
who remains dedicated to
practice habits in osteopathic
philosophy and manipulative medicine.

In addition, within each competency, we determined a tarPossibly below breast bone
get for this experience based
on a modification of Taxonomy
HEENT, Chest
Supraclavicular space
of Educational Objectives: The
Classification of Educational
Abdominal Diaphragm
Paraspinal muscles and middle region of neck
Goals.29 By using the modified
(T12, L1-L3)
Bloom’s Taxonomy29 in assessThoracic Duct
Above left clavicle, near midpoint (ie, tissue edema,
ing the design and expectations
congestion); motion testing of fascia in
of SP encounters, osteopathic
all three planes (especially rotation)
medical educators can ensure
Cisterna Chyli/
Abdominal
Below rib cage; motion testing in all three planes
Thoracic Duct
Diaphragm
that each experience is consisSpleen
Spleen
Upper left quadrant of abdomen
tent with students’ abilities and
that we are preparing our
trainees for the rigor of osteopathic medical practice by approFigure 3. Potential palpation targets in the lymphatic immune system
priately escalating expectations.
and methods of addressing the chief complaint as used in medical
Accordingly, the expectations set for the present preclinmicrobiology coursework standardized patient (SP) encounters. The
ical encounter were appropriate for novice osteopathic medauthors analyze a set of SP encounters to illustrate their application
ical students based on case review by the clinical faculty evalof the Matrix for Quality Enhancement as developed at Kirksville
(Mo) College of Osteopathic Medicine-A.T. Still University. As described,
uator, who is also involved in our physician skills development
SPs were trained to expect palpation of at least one of the nine
course for first- and second-year students. As students progress
target sites listed for enlarged lymph nodes, lymphatic congestion, or
into postgraduate work, performance expectations for clinboth. The student was evaluated for proper oral identification of
ical encounters necessarily increase.
the target region (or organ) and palpating that site. The student
As an example of how to use submatrix 1, an evaluation
was then given a “findings card” that stated positive findings approof one SP encounter for acute gastroenteritis is provided
priate to the case depicted by the SP (eg, splenomegaly). For the
(Table 1). Although scoring is a subjective endeavor, scoring
nine target sites, identification of lymphadenopathy, tissue edema,
deficiencies do not necessarily mean the exercise under evalaltered tissue characteristics, or organ (spleen) enlargement was
uation has failed in its educational objectives. Instead, the
required. Abbreviations: C, cervical vertebrae; HEENT, head, eyes,
evaluation is intended as an indication of how well the exerear, nose and throat; L, lumbar vertebrae; T, thoracic vertebrae.
cise would fulfill the expectations delineated in the osteopathic medical profession’s seven core competencies.10 Thus,
scoring must be considered in the context of the level of stutional goal is to train a skilled and competent osteopathic
dent education.
practitioner who remains dedicated to life-long learning and
For example, among first-year medical microbiology stuto practice habits in osteopathic philosophy and manipuladents, the application of OMT was not an objective of the SP
tive medicine.10
encounter addressing acute gastroenteritis. Instead, the learning
objective was for the student to focus on osteopathic philosophy
Therefore, to streamline the process of curricular evaluation for and palpatory diagnosis. In addition, time limitations precluded the use of OMT at this early phase of medical educaosteopathic medical educators, the design of the Matrix refortion. Thus, the exercise was designed to evaluate deficiencies
mats this statement into three focused statements:
only for core competency 1—in particular, the first subele䡲 Demonstrate and apply knowledge of accepted standards in ment, “Demonstrate and apply knowledge of accepted standards in OMT,” and two required subelements, “Demonstrate
OMT.
䡲 Train a skilled and competent osteopathic practitioner who competency in the understanding and application of OMT”
and “Integrate osteopathic concepts and OMT into the medremains dedicated to life-long learning.
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Table 1
Application of Submatrix 1 From Matrix for Quality Enhancement to Medical Microbiology Curriculum:
SP Encounter With Acute Gastroenteritis Diagnosis
Core Competency Components
and Required Elements

Score (1–5)*

Comment

OSTEOPATHIC PHILOSOPHY AND OSTEOPATHIC MANIPULATIVE MEDICINE:
Demonstrate and apply knowledge of accepted
standards in OMT.

2

No OMT was applied or expected during the SP
encounter though it was an expected element of the
SOAP Note “Plan.”

Train a skilled and competent osteopathic
practitioner who remains dedicated to life-long learning.

4

Part of the exercise required students to access an NIH
database to use DNA sequence data to identify the agent
of infection.

Train a skilled and competent osteopathic practitioner
who remains dedicated to practice habits in
osteopathic philosophy and manipulative medicine.

5

The physical examination aspect of the exercise required
students to use their palpatory skills to search for
sympathetic and lymphatic involvement.

Demonstrate competency in the understanding
and application of OMT.

1

No OMT was applied or expected during the SP
encounter though it was an expected element of the
SOAP Note “Plan.”

Integrate osteopathic concepts and OMT
into the medical care provided to patients as appropriate.

2

No OMT was applied or expected during the SP
encounter though it was an expected element of the
SOAP Note “Plan.”

Advance the understanding and integration of osteopathic
principles and philosophy into all clinical
and patient care activities.

5

The physical examination aspect of the exercise required
students to use their palpatory skills to search for
sympathetic and lymphatic involvement.

Demonstrate and apply knowledge of accepted standards
of clinical medicine.

5

Students learned to use The Sanford Guide to
Antimicrobial Therapy to determine appropriate
treatment. Students wrote a medical record including
Assessment and Plan portions of SOAP Note, which was
graded with comments and returned.

Remain current with new developments in medicine.

4

Student knowledge was derived from annually updated
lectures, class handouts, and the most recent edition of
The Sanford Guide to Antimicrobial Therapy.

Encourage participation in life-long learning activities.

4

Part of the exercise required students to access an NIH
database to use DNA sequence data to identify the agent
of infection. The course also includes a general, openbook medical informatics exercise, which benefits
students in writing their SOAP Notes.

Encourage development of research.

3

Part of the exercise required students to access an NIH
database to use DNA sequence data to identify the agent
of infection. The course also includes a general, openbook medical informatics exercise, which benefits
students in writing their SOAP Notes.

Demonstrate competency in the understanding of clinical
medicine to patient care.

4

The SP encounters required students to develop an
assessment with a minimum of three diagnoses.

Demonstrate competency in the application of clinical
medicine to patient care.

4

The SP encounters required students to develop an
assessment with a minimum of three diagnoses and
associated plans to verify and treat.

MEDICAL KNOWLEDGE:

(continued)
* Submatrix 1 assists in the evaluation of standardized patient (SP) encounters so that medical educators may determine the extent to which those exercises fulfill
the seven core competencies.10 For evaluation purposes, the components of each competency and its required elements, as indicated in boldface text, are
extracted and itemized to facilitate curricular assessment. Therefore, though seven core competencies were defined with a total of 18 required elements in the
original model as intended for osteopathic postgraduate medical education,10 readers will find a total of 66 curriculum evaluation items, as modified for
undergraduate training, in submatrix 1. Competencies were adjusted for these preclinical encounters and were deemed appropriate for novice osteopathic medical
students. In addition, within each competency, we determined a target for this experience based on a modification of Taxonomy of Educational Objectives: The
Classification of Educational Goals.29 How well the core competencies and required elements were satisfied was rated on a scale of 1 to 5: 1, element not included
(none); 2, element included to minimal degree (“sort of”); 3, element included to moderate degree (satisfactory), 4, element included to strong degree (very good);
5, element completely satisfied (excellent).
Abbreviations: NIH, National Institutes of Health (Bethesda, Md); OMT, osteopathic manipulative treatment; SOAP, Subjective, Objective, Assessment, Plan.
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Table 1 (continued)
Application of Submatrix 1 From Matrix for Quality Enhancement to Medical Microbiology Curriculum:
SP Encounter With Acute Gastroenteritis Diagnosis
Core Competency Components
and Required Elements
Aid knowledge and applications of the foundations
of clinical and behavioral medicine.

Score (1–5)*

Comment

4

Many of the SP encounters involved patients with
behavioral issues (eg, alcohol, drugs, smoking, unsafe
sexual practice) that students were expected to recognize
and address through counseling.

Demonstrate the ability to effectively treat patients.

5

After writing their SOAP Notes, students were provided
additional information from which they were to confirm
diagnosis. They were then to submit an evidence-based
therapy for the patient via an addendum to the SOAP Note.

Demonstrate the ability to provide medical care
that incorporates the osteopathic philosophy.

5

The physical examination aspect of the exercise required
students to use their palpatory skills to search for
sympathetic and lymphatic involvement. Many of the SP
encounters involved patients with behavioral issues
(eg, alcohol, drugs, smoking, unsafe sexual practice) that
students were expected to recognize and address through
counseling.

Demonstrate the ability to provide patient empathy.

5

Students were evaluated for a list of items categorized as
patient-centered skills, which are based in empathy for
the patient.

Demonstrate the ability to provide awareness of behavioral
issues.

5

Many of the SP encounters involved patients with
behavioral issues (eg, alcohol, drugs, smoking, unsafe
sexual practice) that students were expected to recognize
and address through counseling.

Demonstrate the ability to provide the incorporation
of preventive medicine.

4

As all of these SP encounters are based on infectious
disease, students were evaluated on hand-washing
behaviors and wearing gloves at appropriate times
during the examination. Patient counseling was to
include recognition of contagiousness.

Demonstrate the ability to provide health promotion.

5

Many of the SP encounters involved patients with
behavioral issues (eg, alcohol, drugs, smoking, unsafe
sexual practice) that students were expected to recognize
and address through counseling. Patient counseling was
to include recognition of contagiousness.

Gather accurate, essential information from all sources.

5

In the open-book phase of writing the SOAP Notes,
students were invited to refer to lecture notes, class
handouts, and textbooks, as well as online sources of
information.

Develop medical interview skills.

5

Students were evaluated three ways; orally immediately
postencounter by the SP and peer observer and then in
writing by faculty evaluator via SP encounter checklist.
Any identified problems required remediation (ie,
assessment and discussion) with faculty evaluator.

Develop physical examination skills.

5

Students were evaluated three ways; orally immediately
postencounter by the SP and peer observer and then in
writing by faculty evaluator via SP encounter checklist.
Any identified problems required remediation (ie,
assessment and discussion) with faculty evaluator.

PATIENT CARE:

(continued)
* Submatrix 1 assists in the evaluation of standardized patient (SP) encounters so that medical educators may determine the extent to which those exercises fulfill
the seven core competencies.10 For evaluation purposes, the components of each competency and its required elements, as indicated in boldface text, are
extracted and itemized to facilitate curricular assessment. Therefore, though seven core competencies were defined with a total of 18 required elements in the
original model as intended for osteopathic postgraduate medical education,10 readers will find a total of 66 curriculum evaluation items, as modified for
undergraduate training, in submatrix 1. Competencies were adjusted for these preclinical encounters and were deemed appropriate for novice osteopathic
medical students. In addition, within each competency, we determined a target for this experience based on a modification of Taxonomy of Educational
Objectives: The Classification of Educational Goals.29 How well the core competencies and required elements were satisfied was rated on a scale of 1 to 5: 1,
element not included (none); 2, element included to minimal degree (“sort of”); 3, element included to moderate degree (satisfactory), 4, element included to
strong degree (very good); 5, element completely satisfied (excellent).
Abbreviations: NIH, National Institutes of Health (Bethesda, Md); OMT, osteopathic manipulative treatment; SOAP, Subjective, Objective, Assessment, Plan.
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Table 1 (continued)
Application of Submatrix 1 From Matrix for Quality Enhancement to Medical Microbiology Curriculum:
SP Encounter With Acute Gastroenteritis Diagnosis
Core Competency Components
and Required Elements

Score (1–5)*

Comment

Develop medical record-keeping skills.

4

Students were required to produce a SOAP Note with one
addendum.

Develop diagnostic/therapeutic plans and treatments.

5

Validate competency in the performance of diagnosis.
Validate competency in the performance of treatment.

4
4

Validate competency in the performance of procedures.

2

Students were required to produce a SOAP Note with
one addendum. Diagnostic, therapeutic, and treatment
plans were required.
The SOAP Note is graded on the logic of the diagnoses.
The SOAP Note is graded on the logic of the treatment
plan.
No clinical procedures were performed. Some medical
microbiology procedures were performed and graded.

Demonstrate ability to provide healthcare services
consistent with osteopathic philosophy.

5

Many of the SP encounters involved patients with
behavioral issues (eg, alcohol, drugs, smoking, unsafe
sexual practice) that students were expected to recognize
and address through counseling. Patient counseling was
to include recognition of contagiousness.

Demonstrate ability to provide preventive medicine
and health promotion services that are based on current
scientific evidence.

4

Comments regarding preventive medicine and health
promotion were to be based on class handouts and
reference materials.

Develop and demonstrate interpersonal and communication
skills that enable students to establish and maintain
professional relationships with patients.

5

Multiple videos have been used to demonstrate or model
professional and effective communication skills. Students
were assessed and remediated on their communication
skills in the SP encounters.

Develop and demonstrate interpersonal and communication
skills that enable students to establish and maintain
professional relationships with patients’ families.

1

Not addressed

Develop and demonstrate interpersonal and communication
skills that enable them to establish and maintain
professional relationships with other members of patient’s
healthcare team.

1

Not addressed

Demonstrate effectiveness in developing appropriate
doctor-patient relationships.

5

Teaching/assessment/remediation of patient-centered
care was central to SP encounters.

Develop effective listening skills in professional interactions
with patients.

5

Teaching/assessment/remediation of listening skills was
part of the SP encounters.

Develop effective written communication skills
in professional interactions with patients.

4

Teaching/assessment/remediation of writing skills was
central to SP encounters.

Develop effective oral communication skills
in professional interactions with patients.

5

Teaching/assessment/remediation of communication
skills was central to SP encounters.

Develop effective oral communication skills with patients’
families.

1

Not addressed

Develop effective oral communication skills with other
health professionals.

4

Students were required to discussed their performance
immediately postencounter with the SP and peer
observer. Any identified problems required remediation
(ie, assessment and discussion) with faculty evaluator.

INTERPERSONAL AND COMMUNICATION SKILLS:

(continued)
* Submatrix 1 assists in the evaluation of standardized patient (SP) encounters so that medical educators may determine the extent to which those exercises fulfill
the seven core competencies.10 For evaluation purposes, the components of each competency and its required elements, as indicated in boldface text, are
extracted and itemized to facilitate curricular assessment. Therefore, though seven core competencies were defined with a total of 18 required elements in the
original model as intended for osteopathic postgraduate medical education,10 readers will find a total of 66 curriculum evaluation items, as modified for
undergraduate training, in submatrix 1. Competencies were adjusted for these preclinical encounters and were deemed appropriate for novice osteopathic
medical students. In addition, within each competency, we determined a target for this experience based on a modification of Taxonomy of Educational
Objectives: The Classification of Educational Goals.29 How well the core competencies and required elements were satisfied was rated on a scale of 1 to 5: 1,
element not included (none); 2, element included to minimal degree (“sort of”); 3, element included to moderate degree (satisfactory), 4, element included to
strong degree (very good); 5, element completely satisfied (excellent).
Abbreviations: NIH, National Institutes of Health (Bethesda, Md); OMT, osteopathic manipulative treatment; SOAP, Subjective, Objective, Assessment, Plan.

Lockwood et al • Medical Education
Downloaded from https://jaoa.org by guest on 06/02/2020

JAOA • Vol 109 • No 9 • September 2009 • 493

Table 1 (continued)
Application of Submatrix 1 From Matrix for Quality Enhancement to Medical Microbiology Curriculum:
SP Encounter With Acute Gastroenteritis Diagnosis
Core Competency Components
and Required Elements

Score (1–5)*

Comment

PROFESSIONALISM:
Enhance expectations to uphold the osteopathic oath
in the conduct of professional activities.

2

Although the osteopathic oath is not specifically
addressed in the SP encounter model, behaviors addressed
in the oath are part of expected behaviors for this exercise.

Promote advocacy of patient welfare.

1

Not addressed

Promote adherence to ethical principles.

4

Ethics and integrity were discussed and assessed during
the SP encounter.

Promote collaboration with health professionals.

4

The peer observer in the SP encounter may collaborate
with the student “physician” in recording data gathered
during the interview. The observer is required to provide
the “physician” with constructive feedback designed to
improve performance in future encounters.

Promote life-long learning.

4

Students were referred to select sources and asked to use
computer searches to answer clinical questions.

Promote sensitivity to a diverse patient population.

4

After each encounter, students received feedback from
their SPs, who represented a variety of demographic
groups (eg, age, gender, economic diversity).

Promote avenues of the student’s physical and mental
health in order to effectively care for patients.

1

Not addressed

Demonstrate respect for patients.

5

Students were assessed directly and indirectly in terms of
their respect for the patient.

Demonstrate respect for patients’ families.

1

Not addressed

Advocate for the primacy of patient welfare and autonomy.

1

Not addressed

Adhere to ethical principles in the practice of medicine.

4

We discussed and assessed the ethics of accurate SOAP
Note records.

Demonstrate awareness and proper attention to issues
of culture, religion, age, gender, sexual orientation,
and mental and physical disabilities.

4

Many of the issues listed were embedded in the SP cases,
sometimes with direct application to understanding
disease etiology.

Demonstrate the ability to critically evaluate their methods
of clinical practice.

1

Not addressed

Demonstrate the ability to integrate evidence-based
medicine into patient care.

4

Students were required to seek data from NIH databases
for their SOAP Note addenda.

Demonstrate the ability to show an understanding
of research methods.

4

Students were required to seek data from NIH databases
for their SOAP Note addenda.

PRACTICE-BASED LEARNING AND IMPROVEMENT:

Demonstrate the ability to improve patient care practices.

1

Not addressed

Treat patients in a manner consistent with the most up-to-date
information on diagnostic and therapeutic effectiveness.

5

Students were encouraged to seek data from current
source of therapies for infectious disease (eg, The Sanford
Guide to Antimicrobial Therapy, online resources).

Perform self-evaluations of clinical practice patterns and
practice-based improvement activities using a systematic
methodology.

4

Students were required to write a self-reflection piece
that focused on their performance and included any issues
identified during peer (observer) assessment.
(continued)

* Submatrix 1 assists in the evaluation of standardized patient (SP) encounters so that medical educators may determine the extent to which those exercises fulfill
the seven core competencies.10 For evaluation purposes, the components of each competency and its required elements, as indicated in boldface text, are
extracted and itemized to facilitate curricular assessment. Therefore, though seven core competencies were defined with a total of 18 required elements in the
original model as intended for osteopathic postgraduate medical education,10 readers will find a total of 66 curriculum evaluation items, as modified for
undergraduate training, in submatrix 1. Competencies were adjusted for these preclinical encounters and were deemed appropriate for novice osteopathic medical
students. In addition, within each competency, we determined a target for this experience based on a modification of Taxonomy of Educational Objectives: The
Classification of Educational Goals.29 How well the core competencies and required elements were satisfied was rated on a scale of 1 to 5: 1, element not included
(none); 2, element included to minimal degree (“sort of”); 3, element included to moderate degree (satisfactory), 4, element included to strong degree (very good);
5, element completely satisfied (excellent).
Abbreviations: NIH, National Institutes of Health (Bethesda, Md); OMT, osteopathic manipulative treatment; SOAP, Subjective, Objective, Assessment, Plan.
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Table 1 (continued)
Application of Submatrix 1 From Matrix for Quality Enhancement to Medical Microbiology Curriculum:
SP Encounter With Acute Gastroenteritis Diagnosis
Core Competency Components
and Required Elements

Score (1–5)*

Comment

Understand research methods as applied to the practice
of medicine.

4

Students were given instructions to use an NIH database
for genomic information and assessed on their performance through the graded SOAP Note and addendum.

Understand medical informatics as applied to the practice
of medicine.

5

One of the foundation experiences in the course is a
medical informatics exercise, which the student is
required to master.

Understand technology as applied to the practice of medicine.

4

Both the medical informatics exercise and the NIH database search were designed around clinical questions.

1
1

Not Adressed
Not Adressed

1
1

Not Adressed
Not Adressed

1

Not Adressed

1
1

Not Adressed
Not Adressed

SYSTEMS-BASED PRACTICE:
Provide an understanding of healthcare delivery systems.
Provide an understanding of effective and qualitative patient
care within the healthcare system.
Provide an understanding of cost-effective medicine.
Promote understanding of national and local healthcare
delivery systems and how they impact patient care.
Promote understanding of national and local healthcare
delivery systems and how they impact professional practice.
Advocate for quality healthcare on behalf of patients.
Advance and assist patients in their interactions with the
complexities of the medical system.

* Submatrix 1 assists in the evaluation of standardized patient (SP) encounters so that medical educators may determine the extent to which those exercises fulfill
the seven core competencies.10 For evaluation purposes, the components of each competency and its required elements, as indicated in boldface text, are
extracted and itemized to facilitate curricular assessment. Therefore, though seven core competencies were defined with a total of 18 required elements in the
original model as intended for osteopathic postgraduate medical education,10 readers will find a total of 66 curriculum evaluation items, as modified for
undergraduate training, in submatrix 1. Competencies were adjusted for these preclinical encounters and were deemed appropriate for novice osteopathic
medical students. In addition, within each competency, we determined a target for this experience based on a modification of Taxonomy of Educational
Objectives: The Classification of Educational Goals.29 How well the core competencies and required elements were satisfied was rated on a scale of 1 to 5: 1,
element not included (none); 2, element included to minimal degree (“sort of”); 3, element included to moderate degree (satisfactory), 4, element included to
strong degree (very good); 5, element completely satisfied (excellent).
Abbreviations: NIH, National Institutes of Health (Bethesda, Md); OMT, osteopathic manipulative treatment; SOAP, Subjective, Objective, Assessment, Plan.

ical care provided to patients as appropriate.”10
In similar fashion, we scored the other 15 SP encounters
that were developed for the medical microbiology curriculum.
Analysis of all 16 encounters as related to core competency 3,
patient care, is provided in Table 2. As shown, all 16 medical
microbiology SP encounters were the same in their coverage
of this core competency.
The expected scores noted in Table 2 were determined
during the design phase of the SP exercises; data in the Actual
Score column indicate whether the final product met the design
expectations. Our curriculum evaluation resulted in expectations being met for all SP encounters with two exceptions,
both of which were in the “Competent performance of diagnosis, treatment, and procedures” category (Table 2). As discussed above, the design of the SP encounters precluded firstyear students from performing “treatments” and “procedures.”
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Therefore, these latter two elements were not addressed by the
exercise; scoring for this category was methodologically limited by class objectives to 1 of 3.
Submatrix 2 is based on COMLEX-USA Dimension I –
The Clinical Presentation and consists of nine categories (Figure
4). All sixteen SP cases used included a primary clinical presentation or complaint and at least one secondary clinical presentation. All of the clinical presentation categories used in
COMLEX-USA Level 1 were represented in the set of SP encounters with either a primary or secondary presentation with the
exception of the tissues and trauma category (Figure 4).
Primary diagnoses clustered in digestion and metabolism,
sensory alterations, human sexuality and urination, and respiration and circulation. The most common secondary diagnosis was found in the asymptomatic and general symptoms
category with thermoregulation being involved as a secondary
JAOA • Vol 109 • No 9 • September 2009 • 495
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Table 2
Application of Submatrix 1 From Matrix for Quality Enhancement to Medical Microbiology Curriculum:
Core Competency 3, Patient Care, as Addressed in SP Encounters*

SP Encounter
Acute gastroenteritis
Acute respiratory disease
Aseptic meningitis
Common cold
Epstein-Barr viral mononucleosis
Genital warts
Hepatitis A
Herpes genitalis
Herpes simplex pharyngitis
Human immunodeficiency viremia
Influenza
Keratoconjunctivitis
Laryngitis
Rubella
Shingles
West Nile encephalitis

No. of Required Elements Addressed
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

1
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
2

Elements Addressed (n=16)
Expected Score

Actual Score

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

* n indicates the total number of required core competency components and required elements10 as delineated in submatrix 1 of the Matrix for Quality Enhancement
(Table 1). For example, the 16 entries listed in Table 1 under core competency 3, patient care, are grouped here into four categories. Thus, the first six entries in
Table 1 are represented in the column labeled “Medical Care That Incorporates Osteopathic Philosophy (n=6).” Data represent the number of elements addressed in
each standardized patient (SP) encounter case. Expected scores were determined during the design phase of the SP exercises; actual scores indicate whether the final
product met design expectations. Expectations were matched to first-year osteopathic medical students in medical microbiology.
Abbreviation: EBM, evidence-based medicine.

diagnosis in the majority of the SP cases presented.
As previously noted, COMLEX-USA Level 1 also contains Dimension II – The Physician Task.1 Submatrix 3 is based
on Dimension II and is divided into six categories: Health
Promotion and Disease Prevention, History and Physical,
Diagnostic Technologies, Management, Scientific Understanding of Mechanisms, and Healthcare Delivery. For submatrix 3, we used a checklist format to determine which physician tasks were satisfied by the medical microbiology SP
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encounters (Figure 5). All 16 cases satisfied the majority of
evaluation elements in submatrix 3; however, no cases satisfied expectations related to healthcare delivery. Given that
this experience occurred within the first year of undergraduate
medical school, students would not be prepared to address the
advanced issues related to this topic, which includes practice
management and medical jurisprudence. Instruction in this area
necessarily comes later in the course of medical education.
Similarly, submatrix 4 is based on PE criteria drawn from
Lockwood et al • Medical Education
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COMLEX-USA Dimension I – The Clinical Presentation

Acute Gastroenteritis
Acute Respiratory Disease
Aseptic Meningitis
Common Cold
Epstein-Barr Viral Mononucleosis
Genital Warts
Hepatitis A
Herpes Genitalis
Herpes Simplex Pharyngitis
Human Immunodeficiency Viremia
Influenza
Keratoconjunctivitis
Laryngitis
Rubella
Shingles
West Nile Encephalitis

〫
〫
〫
〫
⽧
〫
⽧
〫
〫
〫
〫
〫
〫
〫
〫
〫

⽧
⽧
⫺
⫺
〫
⫺
⫺
⫺
⫺
⫺
⫺
〫
⫺
⫺
⫺
⫺

Sen
sor
yA
lter
atio
ns
Mo
tor
Alt
era
tion
s
Hum
a
n
and
S
Uri exual
nat
i
ion ty
Res
p
Circ iratio
n
ula
tion and
The
rmo
reg
ula
tion
Tiss
ues
and
Tra
um
a
Hum
an
Dev
elo
pm
ent

SP Encounter

Asy
Gen mptom
era
l Sy atic an
mp
tom d
Dig
s
e
s
Me tion
tab
a
olis nd
m

Clinical Presentation Categories

⫺
〫
⽧
〫
⫺
⫺
⫺
〫
⫺
⽧
⽧
⽧
〫
〫
⽧
⽧

⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
〫

⫺
⫺
⫺
⫺
⫺
⽧
⫺
⽧
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺

⫺
⫺
⫺
⽧
⫺
⫺
⫺
⫺
⽧
⫺
⫺
〫
⽧
⽧
⫺
⫺

⫺
〫
⫺
〫
〫
⫺
〫
〫
〫
〫
〫
〫
⫺
〫
〫
〫

⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺

⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
⫺
〫
⫺
⫺

Figure 4. Application of submatrix 2 of the Matrix for Quality Enhancement to medical microbiology standardized patient (SP) encounters. The authors analyze a set of SP encounters to illustrate their application of the Matrix for Quality Enhancement as developed
at Kirksville (Mo) College of Osteopathic Medicine-A.T. Still University. Evaluation elements from Comprehensive Osteopathic
Medical Licensing Examination-USA (COMLEX-USA) Dimension I – The Clinical Presentation, are presented here. All sixteen cases
included a primary (⽧) clinical presentation or complaint and at least one secondary (〫) clinical presentation. With the exception
of Tissues and Trauma, all clinical presentation categories addressed in COMLEX-USA Level 1 were represented.

COMLEX-USA Level 2-PE, which contains eight biomedical/biomechanical domains and three humanistic domains.
Using submatrix 4 to analyze our SP encounters, all sixteen
cases satisfied seven of the eight biomedical/biomechanical factors, but none addressed OMT (Figure 5). While the SP
encounter exercise did require incorporation of OMT into the
“Plan” section of the SOAP Note, there was no expected OMT
performance component. However, osteopathic diagnostic
methods and palpatory skills were inherent in the exercise, reinforcing the osteopathic paradigm. The humanistic domain
involving patient-physician relationships, interpersonal skills,
and professionalism was assessed by the SPs, who completed
the SP checklist, and by the peer observer, who provided oral
feedback to the student physician as previously described.
The SP checklist evaluations as well as the composition of
Lockwood et al • Medical Education
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primary and secondary diagnoses in our 16 SP encounters for
Dimension I – The Clinical Presentation (Figure 4) can be compared to the overall composition of COMLEX-USA (Table 3) to
determine how this set of preclinical SP experiences compares
with the content of COMLEX-USA. While the percentages
outlined by the developers of COMLEX-USA should by no
means be interpreted as prescriptive, the information provides valuable insight to osteopathic medical educators into the
best ways to shape preclinical undergraduate experiences to
conform with the national expectations as formalized through
this standardized test.
In addition to using the core competencies and COMLEXUSA to evaluate the thoroughness of preclinical undergraduate
experiences, the Matrix addresses patient safety issues in submatrix 5. This submatrix, which represents a novel approach
JAOA • Vol 109 • No 9 • September 2009 • 497
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Matrix for Quality Enhancement Checklist for SP Encounter
(Acute Gastroenteritis): Submatrices 3-5
Submatrix 3: Evaluation Elements From COMLEX-USA
Dimension II – The Physician Task
Health Promotion and Disease Prevention

⻫

History and Physical

⻫

Diagnostic Technologies

⻫

Management

⻫

Scientific Understanding of Mechanisms

⻫

Healthcare Delivery

NA

Submatrix 4: Evaluation Elements From COMLEX-USA
Level 2-PE
Biomedical/Biomechanical Domains

Table 3
Application of Matrix for Quality Enhancement
to Medical Microbiology SP Encounters:
COMLEX-USA Evaluation Elements vs Curriculum
Clinical Presentation
COMLEX-USA
Categories
Design Parameters,%*

Primary SP
Diagnosis, %†

Respiration and
circulation

8-16

25

Human sexuality and
urination

3-8

12.5

Digestion and metabolism

4-10

12.5

Sensory alterations

28-38

37.5

Asymptomatic and
general symptoms

8-16

12.5

Skills in History-Taking

⻫

Thermoregulation

2-6

NA†

Physical Examination Skills

⻫

Human development

3-8

NA†

Osteopathic Palpatory Skills

⻫

Motor alterations

6-12

NA

NA

Tissues and trauma

8-16

NA

Osteopathic Manipulative Treatment
Written Communication Skills (SOAP Note)

⻫

Aspects of Clinical Problem-Solving

⻫

Integrated Differential Diagnosis

⻫

Formulation of a Therapeutic Plan

⻫

Humanistic Domains
Skills in Doctor-Patient Communication

⻫

Interpersonal Skills

⻫

Professionalism

⻫

Submatrix 5: Original Elements Regarding
Patient-Safety Issues
Official “Do Not Use List”19

⻫

Universal barrier precautions20

⻫

Legibility of medical records22

NA

Radiation precautions23

NA

Workplace biohazard precautions24

⻫

Hand-washing guidelines25

⻫

Health Insurance Portability
and Accountability Act30

⻫

Figure 5. Application of submatrices 3-5 of the Matrix for Quality
Enhancement to medical microbiology curriculum. A checklist format
was used for standardized patient (SP) encounters with acute gastroenteritis diagnosed. Abbreviations: COMLEX-USA, Comprehensive Osteopathic Medical Licensing Examination-USA; NA, not
addressed; PE, Performance Examination; SOAP, Subjective, Objective,
Assessment, Plan.
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* Design parameters for Comprehensive Osteopathic Medical Licensing
Examination-USA (COMLEX-USA) are comprised of those evaluated in Level
1, Level 2-CE (Cognitive Examination), and Level 3 of that standardized test.
† Two clinical presentation categories that were not addressed (NA) in primary
diagnoses for the standardized patient (SP) encounters used in the present
investigation were addressed in secondary diagnoses: 75% of SP encounters
addressed thermoregulation; 6%, human development.

to curricular assessment, helps medical educators in the efficient evaluation of seven patient safety issues: Official “Do Not
Use List”,19 universal barrier precautions,20 Health Insurance Portability and Accountability Act requirements,30 recommendations regarding the legibility of medical records,22
radiation precautions,23 workplace biohazard precautions,24
and hand-washing guidelines.25 These categories were added
to the instrument with the goal of promoting positive professional behaviors that are intended to enhance awareness
of patient safety issues and common medical errors. All but
two patient safety categories were addressed in our SP
encounters: recommendations regarding the legibility of
medical records and radiation precautions (Figure 5). Because
all SP encounters were ambulatory in nature and because
typed SOAP Notes were required at the time of the investigation, these two items were not expected for this exercise.
(Subsequently, we required written rather than typed SOAP
Notes to allow for assessment of legibility in accord with
formal recommendations.22) Improved awareness of patient
care safety issues involved with improper medical record
keeping was emphasized and the Official “Do Not Use List”19
was incorporated in the curricular design for the first time at
our institution in this particular class. These elements were
Lockwood et al • Medical Education
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Table 4
Application of Matrix for Quality Enhancement
to Medical Microbiology SP Encounters:
Summary of Curriculum Assessment*
Evaluation Element

Submatrix

Addressed, %

Core Competency 2,
Medical Knowledge

1

100

Humanistic Domain

4

100

Core Competency 3,
Patient Care

1

93

COMLEX-USA Dimension I –
The Clinical Presentation

2

89

Biomedical/Biomechanical
Domain

4

88

COMLEX-USA Dimension II –
The Physician Task

3

83

Core Competency 6,
Practice-Based Learning
and Improvement

1

78

Core Competency 4,
Interpersonal and
Communication Skills

1

67

Patient Safety Issues

5

57

Core Competency 5,
Professionalism

1

55

Core Competency 1,
Osteopathic Philosophy
and Manipulative Medicine

1

50†

Core Competency 7,
Systems-Based Practice‡

1

NA

* A score of 3 or higher on the 5-point scoring system used for submatrix 1 in
the present study signifies that each competency and required element listed
for that item was addressed in the standardized patient (SP) encounter. For
example, in the case of core competency 2, medical knowledge, all seven
elements evaluated received a score of 3 or higher (Table 1).
† Several items in core competency 1, osteopathic philosophy and
manipulative medicine, were not assessed because undergraduate students
are not evaluated based on the delivery of osteopathic manipulative
treatment. Therefore, an expected value (50%) is provided instead.
‡ None of the seven items in core competency 7, systems-based practice, was
addressed.
Abbreviations: COMLEX-USA, Comprehensive Osteopathic Medical Licensing
Examination-USA; NA, not addressed.

applied to all SP case presentations. In addition, we subsequently dropped the “wet lab” component of the SP exercise
and now supply students with microbiology findings (ie,
written text or images).
A simplified overall assessment of our set of SP encounters is presented in Table 4, which includes scores from all
five submatrices. Maximal scores and percentages mean the
exercise fulfilled the expectations associated with a given eleLockwood et al • Medical Education
Downloaded from https://jaoa.org by guest on 06/02/2020

ment. According to our scoring for Table 1, a score of 3 indicated
that an element was clearly included; 4, included to a strong
degree; 5, completely satisfied. In general, submaximal values
may indicate that an exercise could have matched expectations better, though values are limited by the nature of the
exercise—which is itself limited by the preparation level of
the student. We suggest that osteopathic medical educators first
determine which of the subelements should be addressed at
each stage of student education. The Matrix can then be used
to assess whether a curriculum or its components are meeting
those expectations.

Comment
As previously noted, we applied a novel assessment tool, the
Matrix, to an innovative KCOM program in medical microbiology to demonstrate the utility of this instrument for curriculum assessment.
While the Matrix is an efficient tool for osteopathic medical
educators in evaluating or developing curricular components,
it may be most valuable in assessing student behaviors during
clinical encounters (eg, human patient simulators, SPs, real
patients). In the present investigation, we applied the Matrix to
evaluate a set of SP encounters comprised of 16 viral disease cases
used as part of our course in medical microbiology.
Although each student in our exercise saw only two of the
16 cases, all students were encouraged to discuss their cases
with their peers during the break between cases because no
first-round cases were repeated in the second round. Thus, it
is likely that all students received some degree of exposure to
all 16 cases. We should reiterate that, prior to undertaking
these SP cases, all students were provided access to lectures
with the requisite medical knowledge for all cases, and each
student was expected to be proficient with each of the randomly assigned cases. The cases allowed students to practice
their skills in the context of different case scenarios. While different aspects of medical knowledge were important in each
case, many aspects relevant to the core competencies were
constant for all students regardless of the cases to which they
were assigned.

Conclusion
The Matrix for Quality Enhancement can readily facilitate faculty and administrators in the thorough evaluation of existing
curricula. Likewise, it can be applied during the design of
new curricular components. The application of this new curriculum-assessment tool will assist osteopathic medical educators in maintaining the integrity of a truly osteopathic curriculum while also ensuring student achievement in national
requirements for licensure as well as the highest patient-safety
standards.
We believe that the Matrix may be especially valuable
when evaluating or designing realistic clinical experiences for
JAOA • Vol 109 • No 9 • September 2009 • 499
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educational purposes, which are both, by nature, complex
exercises.
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