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ABSTRACT
THE RELATIONSHIP BETWEEN GRADES, CLINICAL

COMPETENCE, AND ENTRY LEVELS AMONG FIRST-YEAR
OSTEOPATHIC MEDICAL STUDENTS

By

Ronald James Markert

Prior to the current study, medical education
research examining the relationship between grades and
clinical competence was undertaken after the student-
physician had completed the classroom-laboratory portion of
his medical training. Data typically were gathered during
internships, residencies, or general practice. The current
study examines the relationship between grades and clinical
competence while the student-physicians are in the classroom-
laboratory portion of their medical training. In addition,
the relationships between entry levels and grades and
between entry levels and clinical competence are examined.
The results of the analysis of these three relationships
are (1) an important preliminary step to the establishment
of a competency-based medical education model, (2) an aid to
medical educators intent on evaluating the validity of their
grading procedures, and (3) a source of information for
medical educators interested in establishing entry levels
for screening, placement, and individualized instruction

procedures.
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Ronald James Markert

Eighty-seven osteopathic medical students enrolled
for Michigan State University's College of Osteopathic
Medicine's Neuromuscular Instructional System for first-year
students were the subjects for the study. During the ten-
week instructional system, data were collected for grades
(i.e., neurocanatomy mid-term and final tests, neurosciences
mid-term and final tests, a neuroanatomy practical test,
two TV case evaluations, and a televised Patient Management
Problem) with each measure being appropriately weighted.
During the instructional system each student performed two
complete neurological evaluation history and physical exam-
inations with simulated patients. The examinations together
with the simulated patient ratings of the student's ability
to perform the examinations provided the data for the clin-
ical competence variable. Entry levels were gathered prior
to the Neuromuscular Instructional System (i.e., the rating
of the student's history-taking skill, physical examination
skill, and doctor-patient relationship skill) and during
the first week of the instructional system (i.e., the test
of cognitive knowledge in neurology).

Multivariate regression analysis revealed that
grades were related to clinical competence (significant
at less than .000l1). Furthermore, the most parsimonious
regression equation for prediction purposes included only

one dependent variable--the scores on the two complete
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Ronald James Markert

neurological evaluation history and physical examinations--
with the patient ratings dropping out of the regression
equation.

Multivariate multiple regression analysis revealed
that entry levels were related to clinical competence
(significant at less than .0270). Furthermore, the most
parsimonious regression equation for prediction purposes
included only two independent variables--history-taking
skill and physical examination skill. The test of cognitive
knowledge in neurology and doctor-patient relationship skill
were the two independent variables dropping out of the
regression equation. One dependent variable--the scores
on the two complete neurological evaluation history and
physical examinations--remained in the most parsimonious
regression equation with the patient ratings dropping out
of the regression equation.

Multiple regression analysis revealed entry levels
to be related to grades (significant at less than .0044).
Furthermore, the most parsimonious regression equation for
prediction purposes included only one independent variable--
the test of cognitive knowledge in neurology. History-
taking skill, physical examination skill, and doctor-patient
relationship skill dropped out of the regression equation.

The research results were discussed in the context

of their implications for future research and practice in
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Ronald James Markert

medical education in general and competency-based instruction
in particular. A number of considerations were presented.
First, the feasibility of using both grading devices and
clinical competence measures within the competency-based
instruction framework was suggested. Second, replication
research investigating the relationship between clinical
competence and grades in other areas of medical education
was recommended. Third, the value of further investigation
into the relationship between clinical skills measures and
clinical competence was pointed out. Fourth, it was urged
that the "intervening experiences hypothesis" be studied
systematically. Fifth, it was recommended that research
into entry level variables appropriate for screening,
placement, and individualized instruction within other
specialized medical education courses be conducted. Sixth,
replication research designed to investigate the elimination
of specific measures from various most parsimonious regres-
sion equations was suggested. Seventh, it was urged that a
greater variety of grading devices be introduced into med-
ical education courses and that improving their reliability
and validity be the concern of measurement specialists.
This broader approach to grading could be a step toward
criterion-referenced testing, an essential component of

the competency-based instructional model. Eighth, the

utilization of physician's assistants in the Neuromuscular
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Ronald James Markert

Instructional System was discussed. Ninth, the educational
insights gained through the implementation of the simulated
patient program for the Neuromuscular Instructional System
were described. Tenth, the refinement of the simulated

patient rating form and its potential use in other clinical

settings were discussed.
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DEFINITION OF TERMS

This study is concerned with the relationship
between academic performance, clinical competence, and
entry levels. For purposes of lucidity, these three terms
and variations of them will be defined conceptually as used
in the literature in general and then operationally, that
is, in accordance with how they are used in the current

study.

Academic Performance

Conceptual definition.--In the studies cited,

academic performance usually refers to either grade-point
average (GPA) or class rank. However, earlier studies
sometimes used a measure of academic performance which

has faded from contemporary use (e.g., a percentage grade).
In all studies cited, academic performance refers to
achievement in grades.

Operational definition.--In the current study,

academic performance is determined by weighting the tests
in the Neuromuscular Instructional System to produce a final
weighted T-score for each student. (For further description

see Chapter III.)
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Clinical Competence

Conceptual definition.--According to the Report of

the Committee on Goals and Priorities of the National Board
of Medical Examiners (1973), clinical competence is "the
ability and/or qualities requisite for patient care,
diagnosis, treatment, and management as distinguished from
theoretical or experimental knowledge. Clinical competence
includes such elements as skill in obtaining pertinent
information from a patient, ability to detect and interpret
symptoms and abnormal signs, acumen in arriving at a
reasonable diagnosis, and judgment in the management

of patients" (p. 86).

Operational definition.--In the current study,

clinical competence is composed of (1) the student's mean
score on two complete neurological evaluation history and
physical examinations and (2) the student's mean score
from the ratings of his performance by his two simulated

patients. (For further description see Chapter III.)

Entry Level (s)

Conceptual definition.--Entry level(s) refer(s) to

the aptitude(s) related to a course of instruction which a
student possesses prior to beginning that course of
instruction.

Operational definition.--In the current study, four

entry levels for each student are utilized: (1) score on a
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test of cognitive knowledge in neurology, (2) score on
history-taking skill as measured during a physical diagnosis
course, (3) score on physical examination skill as measured
during a physical diagnosis course, and (4) score on doctor-
patient relationship skill as measured during a physical

diagnosis course. (For further description see Chapter III.)

Career Performance

Conceptual definition.--Career performance

encompasses the criteria for evaluation of a subject's
efforts. For example, Taylor (1963) reports a study
involving engineers and physicists where the criteria

for career performance were creativity and productivity.

In the medical studies cited, clinical competence is some-
times the sole or principal component of career performance.
Professional performance and occupational success are among
the synonyms used in this text for career performance.

Operational definition.--The term career performance

is not used in the current study. Clinical competence is

the relevant equivalent for the study herein conducted.
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CHAPTER I

INTRODUCTION TO THE STUDY

Need for the Competency-Based Instructional
Model 1in Medical Education

The public's demand for better health care services
has been a persistent theme for medical education in the
last decade (Coggeshall, 1965; Carnegie Commission on Higher
Education, 1970; Millis, 1971). Consequently, curricular,
instructional, and technological innovations have pervaded
medical education in recent years (e.g., behavioral objec-
tives (Hiss and Peirce, 1974), simulation devices (Penta
and Kofman, 1973), simulated patients (Thinning, 1973),
simulated patient management problems (Goran et al., 1973),
maximal participation of students in patient examinations
and evaluations (Talalla et al., 1974), early interviewing
experience (Goroll et al, 1974)) with the goal of meeting
the challenge of producing competent physicians in greater
numbers than ever before at the lowest cost possible. The
efficacy of such micro approaches (i.e., instructional
techniques applicable within units of instruction) to

training competent physicians is well-documented.
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At the other end of the spectrum, the macro
approach to assuring competence attempts to assess pro-
fessional competence as an end product of medical school
training. As a licensing requirement, each state requires
satisfactory completion of a certification examination
(i.e., the examinations of the National Board of Medical
Examiners, the examinations of the National Board of
Examiners for Osteopathic Physicians and Surgeons, Federal
Licensing Examinations, or individual state medical board
examinations). The Report of the Committee on Goals and
Priorities of the National Board of Medical Examiners
(1973) has proposed a number of alterations in the National
Board examinations designed to assure better measurement of
professional competence. Specialty certification examina-
tions in such areas as orthopedics and internal medicine
have admirably applied sound learning and measurement
principles in an effort to develop competency-based
examinations.

While the heightened emphasis on clinical competence
is evident from the work of medical educators who pursue
both the miero and macro approaches, the quest to train
clinically competent physicians must also be focused on the
classroom and laboratory courses which are the foundation
of medical education. There is a striking need in medical

education for the development of a competency-based
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instructional model which can be applied to courses that

are clinically oriented. Such courses, developed in

accordance with an empirically sound model, would be
a major step toward assuring improved physician training,
greater clinical competence among physicians, and

consequently better health care for the public.
While competency-based instruction--its definition,

origins, and development--is discussed in detail in Chapter

IIT, it would be advantageous at this point to mention
briefly the core characteristics of the competency-based

instructional model. The competency-based instructional

model specifies at the outset and in performance terms the

Cx i terion for competence and indicates the means for deter-
mining whether the criterion is reached. Modes of instruc-

tion are implemented which will be optimal in aiding the

learner to achieve the objectives (i.e., demonstrate

COmpetence). In the competency-based instructional model,
Objectives, criterion, means of assessment, and modes of

instruction are publicly shared, and the learner is held

Accountable for meeting the criterion.
Preliminary to the development of such a competency-

bound model for medical education, a variety of questions
need to be examined--e.g., (1) How should the relevant basic
(2) To

science and clinical science material be integrated;
(3) How can

what degree can medical education be self-paced;
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the components of a competency-based instruction model be

optimally utilized in medical education? Another area of

investigation preliminary to developing a competency-based
model involves student aptitude and achievemént, and in
this respect two questions seem basic:

l. To what degree do grades predict clinical

competence?

2. To what degree do entry levels (i.e., cognitive
knowledge, history-taking skill, physical examina-
tion skill, and doctor-patient relationship skill)

predict clinical competence?

Grades as Predictors of
Clinical Competence

Wingard and Williamson (1973) reviewed the litera-
ture from 1955 to 1972 on grades as predictors of career

Pex formance among physicians and found little or no cor-

Yelation between the two variables. (As Chapter II will

r'eveal, clinical competence often was not the criterion

©f career performance.) One possible explanation for this

fil'lding, suggest Wingard and Williamson, is that the inter-
Vening experiences--e.g., internships, residencies, the

©ffect that the demands of medical practice have on habits,
Qttitudes, and interpersonal skills--between medical school

and the time when the measure(s) of career performance is
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(are) gathered may significantly distort any relationship
between academic performance and professional performance.

Evidence in regard to this explanation of the low
correlation between the two variables could come from a
study in which academic performance (i.e., grades) would

be correlated with clinical competence before the subjects

completed medical school. A significant correlation would

suggest that the intervening experiences between medical
school and the gathering of data on career performance do

distort the relationship between grades and clinical com-

Petence. 'Thus, those who claim that grading procedures are

irrelevant to professional performance for physicians may

hawve to reconsider their position. On the other hand, if

Q2 nonsignificant correlation is found in the above-mentioned
Study, then the argument stressing the importance of inter-
Vening experiences will be weakened, and advocates of
changing grading procedures to better reflect clinical

COmpetence will have support for their position.
To date there are no studies investigating the
Te@lationship between these two variables among physicians-
in‘training. Studies of this nature are relevant to the

deVelopment of a competency-based instructional model and

Should be promoted by medical educators.
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Entry Levels as Predictors of
Clinical Competence

The development of a model for competency-based

instruction in medical education would be facilitated by

an understanding of the relationship between the entry
levels of students and their achievement of clinical
competence. In other words, if a student's entry level
sScores on such variables as (1) cognitive medical knowledge,
(2) history-taking skill, (3) skill in performing a physical
examination, and (4) ability to relate to a patient are
significantly correlated with achievement of clinical com-
Petence for a particular body system, then required entry
levels might be prescribed before a student could begin
ins+truction. As part of the competency-based model, a
Student could be required to undergo remediation and to
Achieve the prescribed entry levels before beginning or
Proceeding further in an instructional unit. Research
€Xamining this question of entry levels as predictors of
S1linical competence needs to be done within various body
S¥Ystems so as to provide a data base for developing entry

level prerequisites as part of a competency-based model for

Mmedical education.
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Purgose

This study is primarily interested in investigating

the relationship between (1) grades and clinical competence

and (2) entry levels and clinical competence. While these

two questions are of general interest to medical educators,
their implications for the development of a competency-based
model of medical instruction has stimulated the present

study. Although correlational studies relating academic

Per formance (typically grades) to career performance have

revealed little or no relationship, these studies suffer in
regard to relevance to a competency-based model in that the
Career performance measure is often based on criteria not

directly related to clinical competence and is gathered

After the completion of medical training.
Investigation of the relationship between entry
levels and clinical competence is important to medical

©dAucators who want to establish a competency-based instruc-

tional model incorporating screening, placement, and indi-

Vidualized instruction procedures. Thus, this study focuses

Principally on these two questions of general interest to

Medical education and of specific importance to the devel-
OPment of a competency-based medical instruction model.
While the current study is theoretically linked to
COmpetency-based instruction, the findings may be valuable

to medical educators in ways unanticipated by the researcher.
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In addition to the application of the research
findings to the development of a competency-based model,
the current study has potential for more immediate appli-
cation within the College of Osteopathic Medicine, Michigan
State University. In conjunction with the study, the

researcher and his colleagues implemented a novel use for
Physician's assistants (PAs) as facilitators of clinical
competence and further explored means by which simulated
Patients can be used effectively in a clinical learning
Setting. These two activities will be described in
Chapter V.

Consistent with the report of the Michigan State

Uni versity College of Osteopathic Medicine's Ad Hoc Com-
mittee on Evaluation Procedures (1975) , which called for
improved evaluation of clinical experiences, the researcher
further refined an earlier instrument used to obtain patient
rAatings of a student's ability to perform a history and
Physical examination. Finally, in its investigation of the
Telationship between entry levels and clinical competence,
the study provides impetus to the ad hoc committee's

Yecommendation for screening, placement, and individualized

instruction.

The review of literature to follow in the next
Chapter will make clear the uniqueness of the current study.

The study herein researched and reported is, to the
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researcher's knowledge, the first investigation which

examines the relationship between academic performance

and clini<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>