MSU

LIBRARIES
y .

RETURNING MATERIALS:
Place 1n book drop to
remove this checkout from
your record. FINES will
be charged if book is
returned after the date
stamped below.




0 -
lw ﬂ “\'“J'?) Hoe) ic Le /

oo Wt 7

Hﬂm/p }(I f ILC)LLL( \// Su (j‘l (|
Gt

We were al

Zere (©-1-2004
%38 PW




EVALUATION THROUGH TELEVISION: A STUDY OF THE VALIDITY
AND EFFECTIVENESS OF TELEVISION COMPARED TO LIVE
OBSERVATION IN EVALUATING CANDIDATES'
PERFORMANCE IN STRUCTURED ORAL

CERTIFICATION EXAMINATIONS

By

Michael Glenn Mitchell

ol D Dol

A DISSERTATION

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

DOCTOR OF PHILOSOPHY

Department of Secondary Education
and Curriculum

1979



ABSTRACT

EVALUATION THROUGH TELEVISION: A STUDY OF THE VALIDITY
AND EFFECTIVENESS OF TELEVISION COMPARED TO LIVE
OBSERVATION IN EVALUATING CANDIDATES'
PERFORMANCE IN STRUCTURED ORAL
CERTIFICATION EXAMINATIONS

By
Michael Glenn Mitchell

Many sectors of our American society have come
under scrutiny in recent years. Demands for greater
accountability have been placed on several of them.
.Medical specialty boards have felt the pressure to
increase the validity and effectiveness of their certifi-
cation examinations.

In an effort to more effectively predict
physician competence and performance, medical specialties
are turning to the use of structured oral examinations.
The problem is, however, that oral examinations tend to
be unreliable and difficult to administer.

Technology, in the form of television, offers
potential to improve quality control of oral examinations.
Traditionally, oral exams are evaluated by an examiner
present in the room (live observation). Television

offers an alternative form of observation that produces
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a referable product--the videotape. The videotape
presents many opportunities for quality control in the
oral examination process. Television also offers
possibilities for cost effectiveness.

This dissertation purposes to determine if there
were meaningful differences in scores obtained from
evaluating oral simulations throuch mediated versus
live observation. This line of research was undertaken
with the anticipation that evaluation through television
might prove to be as valid an evaluation technique as
live evaluation.

The experimental design was set up to compare the
scores of examiners'rating from television versus a live
situation. The data for this dissertation experiment
were analyzed using power analysis. The results demon-
strated that the alternative hypothesis could not be
rejected. In other words, media and live observation
cannot be considered the same. Given inconclusive
results, one would ultimately need to replicate the
study under more optimal conditions. The direction the
follow-up study would take should be based on what the
original data appeared to indicate. The data for this
dissertation indicated that the estimated population
size effects was very large, about 27 percent. Based

upon these findings, another researcher conducted a
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follow-up study. The follow-up study compared examiners'
rating alone to examiners rating in groups. Significant
differences were found between the two treatments. The
results of this follow-up study are useful in interpret-
ing the findings from the dissertation experiment. It

is reasonable to suspect that peer effects are confounded
in the findings from the comparison of the examiner rating
in the Field Test (live observation) to the group of
examiners rating a candidate via television (post-Field
Test Experiment). The computed size effects difference
for the follow-up study was 29 percent. This finding
suggests that the equivalence of the two treatments used
in the dissertation experiment was much closer than what
was found.

The implications from this dissertation are
varied. First and foremost, if an investigator plans on
using television in the same manner as was used in this
dissertation, results obtained will probably be
confounded with peer effects. If it is impossible to
eliminate the peer effects, it is suggested that tele-
vision be used in such a way that individual raters are
isolated with the television set. An advantage of this
arrangement is that it could allow for investigating the
nature of the peer effect. 1Is it caused by proxemics,

or other unknown factors? Television is one method
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that can be used in designing experiments to isolate the
unknown nature of peer effects.

Apart from the above implications is the validity
issue of the scores received from mediated versus live
evaluation. The results of this dissertation experiment
indicate that scores from media are more conservative
than live evaluation. Which method is more valid?
Laymen would probably argue for the media method. The
medical profession would probably favor the live method.
The answer is a judgment call and therefore is outside
the intended parameters of this dissertation.

Two major conclusions arise from this disserta-
tion: As contrasted in this study, (1) the two treat-
ments, media and live, cannot be considered the same and
(2) the differences between the two treatments are

probably confounded with known effects.
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CHAPTER I

THE PROBLEM

Introduction

Recent years have seen a movement in this country
towards greater accountability in all sectors of our
society. One sector that has been seriously impacted
by this movement is the health care system. The costs
associated with health care delivery in America have
grown tremendously in comparison to such other factors as
personal income. A part of this phenomenal growth in
costs can be attributed to the rising incidence of
malpractice suits. Insurance rates for doctors have
increased tenfold in the last 15 years (Burton, 1977).
This situation has placed tremendous pressures on the
medical specialty certification agencies in the country.
Now, more than ever before, valid methods for evaluating
competence and predicting physican performance are

needed.

The Problem

In an effort to more effectively predict
physician competence and performance, medical specialties
are expanding the testing procedures to include structured

1



oral examinations. McGuire (1966) has found that
properly designed oral examinations can more rapidly
assess the clinical skills of a physician than traditional
test formats (e.g., multiple-choice questions). However,
problems are associated with oral examinations. They

tend to lack reliability and are difficult to administer
(Hubbard, 1971).

Technology, in the form of television, offers
potential to improve the quality control of oral examina-
tions. Television has several inherent characteristics
that can provide quality control to the oral examination
process. First, and most important, television can pro-
vide a referable product--a high-fidelity recording of
the oral examination/simulation (Salomon, 1974; Gibson,
1947). During a normal live oral examination, the rater
has to interact with the candidate, at times administer
the examinations, while at the same time evaluate the
performance demonstrated. By using television, however,
the rater could concentrate on administering and/or
interacting with the test candidate. Afterwards, his
attention can be focused on evaluating the simulation by
viewing the videotape. The use of multiple raters (to
increase reliability) can be provided because television
provides a referable product. Thus television could

allow valid post hoc evaluation opportunities. Television



also provides a basis for accountability if judicial
contestment were to occur. Fortunately it is also an
inexpensive medium that can be utilized by nontechnical
laymen.

Another aspect on the use of television is that
of cost effectiveness. Television provides a basis for
more flexible scheduling and evaluation of oral examina-
tions. This could mean more efficient use of physician
time. Prior to examination administrations, videotapes
of varying candidate performance could be presented to
train raters for the oral simulations. Television could
also be used by a person outside the testing agency to
critique the examination itself.

In order to provide the reader with more back-
ground, a more detailed discussion of the present process

of medical certification is appropriate.

Training and Certifying Physicians

The training of physicians in the United States
has traditionally followed a long-established process:
(1) three or four years of medical school, (2) a state
licensing examination, (3) a l-6-year residency program,
and (4) a medical specialty examination. The use of the
medical specialty examination, imposed by the medical
profession to upgrade the quality of medical care, is a

procedure where by a physician is examined by his peers



to determine if he has attained a prescribed level of
professional competence.

The trend toward voluntary certification has
grown in recent years. However, growing doubts have
surfaced in both the public and the profession about
the examination procedures. Do they indeed measure
physician competence? Senior (1976) states:

When for example, medical audit reveals discrep-
ancies between actual performance and the expec-
tations of performance ability based on documents
of certification, doubt is cast on the certifica-
tion procedure (p. 18).
Certification examinations are supposed to measure
competency as defined by the National Board of Medical
Examiners (1974):
The ability and/or qualities for patient care,
diagnosis, treatment and management as distin-
guished from theoretical or experimental knowl-
edge. Clinical competence includes such
elements as skill in obtaining information from
patients, and the ability to detect and interpret
symptoms and abnormal signs acumen in arriving
at a reasonable diagnosis and judgment in the
management of patients (p. 23).

Certification examinations are defined as
extramural examinations that are taken at the completion
of an approved residency program. These examinations
are developed by an agency outside the educational
system, and evaluate the capability of a physician to

perform at subsequent levels of training after licensure.

Licensure examinations, in contrast, are intramural



examinations that assess achievement in educational
institutions, such achievement being recognized by the
bestowal of the medical degree and a license from the
State granting permission to the candidate to practice
medicine (NBME, 1973).

Historical Background of
Specialty Boards

The standards of performance for the purpose of
certification are established by the American Board of
Medical Specialties in conjunction with the particular
specialty. This body was previously known as the Advisory
Board of Medical Specialties and was established in 1933.
The Board was reorganized in 1970 into a loose federation
of five specialties with the responsibility for approving
new specialties. The organization of the American Board
of Medical Specialties now includes representatives from
20 approved specialty boards. Holden (1969)stated that the
most important objective of the boards was to establish
minimal requirements for the education of the specialist
and to conduct examinations, which when passed success-
fully by a candidate, certified his competence to
practice the specialty.

For a candidate to be granted permission to take
certification examinations, approximately half of the

boards require one to two years of practice in the



specialty in addition to completion of graduate work in

an approved residency program.

Certification Examinations

Hubbard (1971) declares that test formats used
by specialty boards are as variable as the boards them-
selves. The predominant custom has been a combination
of written and oral "practical" examinations. To date,
the written test format is more developed and reliable
than the oral form.

Theoretically, performance demonstrated in
examination settings should closely parallel the required
behavior in real life. As stated by Tyler (1950): "An
established educational principle is that an evaluation
should allow the student to duplicate the type of
behavior being evaluated" (p. 33). If we accept this
principle, then the multiple-choice test format that
mainly assesses factual knowledge may not be adequate.
Although proven highly reliable and objective, the
multiple-choice test format has been questioned.
Abrahamson (1976) clarifies:

The problem should be clear by now. Our best
examination procedures are written and in the
objective format, unfortunately, while these
examinations have extremely high reliability
and objectivity, there are serious questions
concerning their validity. Somehow or other,

the use of objective type examinations has to
be justified through demonstrating that the



results of such examination procedures are
significantly and closely related to the
competency to practice specialty medicine
(p. 11).

Oral Examinations

In the past, a physician candidate was tested by
oral questions as well as by live observation of his
performance in history taking, physical examination,
diagnosis, and management of a real patient. However,
live observation of the candidate's performance with
patients was discontinued in 1963 for a variety of
reasons, among them the lack of reliability, cost, and
problems with logistics (Hubbard, 1971).

In 1962, extensive studies and revisions of the
oral testing format were initiated by the American Board
of Orthopedic Surgery and the Center for the Study of
Medical Education of the University of Illinois. The
Oral Role Playing Simulation was introduced as part of
the oral examination. The advantage that oral simulation
has over the question-and-answer method and/or live
observation in a natural clinical setting is that it
allows for greater control over the presentation of
stimulus materials. Therefore, it allows for greater
precision in judging the particular aspects of clinical
competence possessed by the examinee (Gordon, 1978).

On the other hand, traditional oral examinations

have also been faulted for their lack of objectivity and



reliability. Although they are useful in expert assess-
ment of interaction and in observation of attitude and
communication skills, Hubbard (1971) remarks:

Reliance upon the widely accepted and time
honored oral examination is, however, widely
challenged for purposes of certification at

the professional level. Examiners and examin-
ing boards appear to be increasingly aware that
examinations are a form of measurement and, like
other forms of measurement, are subject to test
accuracy. When the reliability of the oral
examination is studied, it almost invariably
fails to equal the reliability that can be
demonstrated for good multiple-choice examina-
tions (p. 46).

In a recent study that examined the validity of
certification procedures, Williamson (1976) found that
when certification scores were compared to actual
performance measures there seemed to be little relation-
ship between grades in certification examinations and
the quality of subsequent performance. He recommended:

Some immediate action aimed at trying to
improve examination content validity. For
immediate and long range planning the most
needed action involves improving criterion
validity or predictive validity of these
tests (p. 30).

Simulations, when properly designed, offer the
possibility of assessing the clinical skills that a

competent physician must have. As stated by McGuire

(1966) :



The use of role playing as an evaluation
technique appears to provide insights into
important dimensions of performance not
sampled by more conventional methods of
testing and gives the promise of extending
the now limited usefulness of oral examina-
tions (p. 269).

Studies cited in the preceding discussion indicate
the need to improve the certification examination proce-
dures in medical specialties. To date, multiple-choice
examinations have not proven to be effective in predicting
future performance. Simulations, however, even though
more costly and time consuming, are destined to play a
much more significant role in certification examinations.

The Emergency Medicine Specialty

Certificatipn Examination
(EMSCE)

In response to the need for more predictive
certification examinations, the American College of
Emergency Physicians (ACEP) entered into a contractual
agreement in late 1974 with the Office of Medical
Education Research and Development (OMERAD) at Michigan
State University. OMERAD agreed to develop a multiformat
criterion-referenced certification examination in Emergency
Medicine for ACEP. The proposed examination would differ
from conventional norm-referenced examinations (used by many
other specialties) in its extensive use of structured

oral simulations to assess the application of clinical
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knowledge. From March 1975 to July 1977, an interdiscipli-
nary team of OMERAD faculty worked closely with task forces
of emergency physicians to develop the certification exam.
The author of this dissertation was a graduate assistant
in OMERAD, assigned to the ACEP project. His role was to
aid in the development of some oral simulations as well as
coordinate the media efforts during the developmental
phase and finally the Field Test of the EMSCE.

In October 1977, the Field Test of the EMSCE took
place in Lansing, Michigan. The purpose of the Field
Test was to validate the entire test item library using
94 subjects from throughout the United States. Data for
this dissertation were collected during both the Field
Test and a post-Field Test experiment of the EMSCE. A

description of the experiment can be found in Chapter III.

Purpose of this Disseration

The reader will recall that in the statement of
the problem earlier in this chapter, television was
reported to hold potential for increasing the quality
control and cost effectiveness of oral examinations.

This is based on the assumption that television and live

observation are equivalent forms. A large body of litera-
ture from instructional research supports this assumption
(Chu and Schramm, 1968; Dubin and Hedley, 1969). However,

whether or not these observational methods are equivalent
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for purpose of certification remains to be empirically
verified.

The purpose of this dissertation is to determine
if there will be meaningful differences in scores obtained
from evaluating structured oral simulations through
mediated versus live observation. The Field Test of the
Emergency Medicine Specialty Certification Examination
(EMSCE) provided the basis for the experiment in this
dissertation. An additional objective of this study is
to explore the usefulness of using power analysis to test
for meaningful differences. A discussion on power
analysis and its application can be found in Chapter III.
A final objective is to suggest procedures to implement
the use of television technology in conducting and

evaluating oral simulations.

Hypotheses

Before the hypotheses are stated, a discussion
of the conceptual framework for labeling and using the
hypotheses in this dissertation will be presented. This
will aid the reader as he progresses through the
remainder of this study. Henkel (1976) states:

The term "null hypothesis" is often confusing,
as it is used in at least three distinguishable,
but overlapping, senses. In the sense that
Fisher introduced it, "null hypothesis" meant

a hypothesis complementary to (or the negation
of) a research hypothesis that one believed to
be true. One set up the null hypothesis
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specifically to be rejected, or "nullified,"

so that its complement, the research hypothesis,
could be considered to be true. A second sense
in which the term null is used is to specify a
parameter of zero. The third sense in which
null is used is an outgrowth of the decision
theory approach to significance testing which
uses the term to specify the hypothesis which
is being tested, that is, the hypothesis on
which the sampling distribution is based. 1In
the decision theory approach, one is deciding
between two statistical hypotheses, one of which
defines the sampling distribution and is speci-
fied as the null (p. 36).

Multiple meanings for the term null hypothesis
could result in two contrasted hypotheses, both being
labeled the null for different reasons. To avoid this
confusing possibility in this dissertation the author
limits the term null hypothesis to specify a parameter
of 0, or equivalent to no difference. Conversely, the
alternative hypothesis specifies a difference. (Chapter
III will demonstrate that for power analysis, the
magnitude of the difference must also be specified.)

The reader should note that the above definition
of null is independent of the notion of rejection. This
being so, either Ho or H1 could conceptually be rejected
thus by indirect inference providing support for the
remaining hypothesis. The hypothesis to be supported is
considered and labeled the research hypothesis. This
kind of labeling is consistent with Myers' (1979) system
of labeling which is the technology used in this disserta-

tion. Using this conceptual framework, the research
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hypothesis for this dissertation will be the null
hypothesis (Ho). Therefore, the sampling distribution
will be used with the alternative hypothesis (Hl) to test
it for possible rejection. Based upon this discussion,

the following hypotheses will be studied:

Null Hypothesis (HO)
The explained variance due to type
of observation will be _equivalent
to no difference (.06p2 or less).

Alternative Hypothesis (Hl)

The explained variance due to type
of observation will be greater than
.06p2.*

Definition of Terms

The following definitions are provided to clarify
the important words and terms used in this dissertation.

Live Observation: The actual physical presence

of the rater/examiner in the same room as the candidate
being evaluated.

Television Observation: The use of a television

camera to record and play back the performance of a candi-
date in an oral simulation. The camera is placed in a

position that will duplicate, as closely as possible, the

*The value of .06p2 in the alternative hypothesis
can be interpreted as: Do media distort the normal live
estimate of the candidate's ability more than 6 percent?
If it does not, the author is willing to accept media as
equivalent.
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view from the same perspective as that of the rater/
examiner.

Simulated Clinical Encounter (SCE): A carefully

planned simulation of a real patient(s) case that a
physician might encounter. The SCE assesses how well a
candidate can diagnose a patient's medical problems; how
well the candidate uses appropriate cognitive, affective,
and psychomotor skills; and how well the candidate
manages the patient from initial contact to discharge.
The examiner has specific history, physical, laboratory,
and case outline data for reference. There also may be
a variety of materials (x rays, lab reports, etc.) that
are handed to the candidate for interpretation, if such
data have been ordered. The candidate plays the role of
the patient and other health providers as the need
arises, in addition to that of actual examiner (Maatsch

et al., 1978).

Summary and Overview

This chapter reviewed the need for greater
accountability in certifying physicians to practice
medicine in this country. A brief discussion on certifi-
cation examinations and the background of American
specialty boards was presented. The problems associated
with the use of multiple-choice and oral examinations

were detailed. The development and Field Test of the
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Emergency Medicine Specialty Certification Examination
were discussed and the application of this dissertation
to the EMSCE was described. Finally, the purpose of
this dissertation, the hypotheses to be tested, and the
definition of terms were presented.

Chapter II will present a review of the litera-
ture pertaining to oral examinations and observational
evaluation techniques. Chapter III will describe the
design of the experiment for this dissertation. An
analysis of the data will be described in Chapter 1IV.
Chapter V will provide a summary and a discussion of the
results, conclusions, implications, and recommendations

of this dissertation.



CHAPTER 1II

REVIEW OF THE LITERATURE

Introduction

The focus of this study is the comparison of
two different methods of observation to evaluate the
oral simulation format of a medical specialty certifica-
tion examination.

Reviewed first in this chapter are oral assess-
ment techniques used in medical specialty certification
examinations including studies of various oral certifica-
tion examinations. This review indicates that when oral
examinations were properly structured and controlled, the
results were much more reliable.

Second, literature on the subsequent use of
Simulated Clinical Encounters (SCE's) in medical specialty
certification examinations is reviewed. This literature
indicates that SCE's represent the most recent evolution
in the trend to assess aspects of competence not assessed
by other written examination forms. This section also
shows that use of SCE's offers the potential to increase

both reliability and validity of oral examinations.

16
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Finally, literature on the use of observational
evaluation is reviewed. The focus here is on the use of
television observation as an alternative to live observa-
tion.

Although the majority of the literature on
television is from an instructional perspective, Salomon's
analysis provides the link to use of this information for
evaluative purposes (Salomon, 1974). He states the major
role of television in an instructional or evaluative mode
is that of transmitting information. Therefore, the
findings from the literature can be applied to either
modality. The review of this literature indicates that
for evaluative purposes, no difference generally exists

between the two forms of observation.

Oral Assessment Techniques

The oral examinations used in the medical
certification examination process were always considered
to be, and still are by many, the final and most valid
step of the certification process (McGuire, 1966).

Originally, oral examinations were conducted in
the bedside oral form. Candidates were requested to
perform a bedside examination of one or two patients.
The candidates were required to report their findings,

interpret laboratory and radiological data, and provide
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a management plan to solve the patient's problem. They
were then interviewed by two or three observing examiners.

With time, two major problems became evident.
First, the very low inter-rater reliability of the format
(Hubbard, 1971; Senior, 1976). Senior explains the
reason for the low reliability of this format when he
states:

The score awarded was influenced by three major
variables: the competence of the candidate, the
difficulty of the problem, and the level of
expectation of the examiner. While only the
competence of the candidate was at issue, the
control of the other two variables posed
substantial difficulties with respect to the
reliability of the whole assessment (p. 21).

In addition to the low reliability, the growing
number of candidates created logistical problems in
finding patients to tolerate repeated examination, and
resulted in a financial burden for both the examiners
and the candidates. Thus, the bedside oral examination
format was discontinued, and replaced by the traditional
oral examination format similar to that used in universi-
ties for doctoral candidates. This format has continued
until recently to be a dominant feature of the oral
component of the certification examination despite its
more obvious drawbacks, especially that of reliability.

By the early 1960's concerted efforts were made

by researchers in a number of specialty boards who

realized that the written component (i.e., multiple-choice
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qguestions and patient management problems) of the certifi-
cation process was well established as a reliable testing
format and focused their efforts on the oral examination
format.

Carter (1962) investigated the assumption that
oral examinations were unreliable, and used data made
available to him by the Directors of the American Board
of Anesthesiology. The best method of computing
reliabilities is to use the interclass correlation
coefficient. Applying this process, Carter found the
data produced correlation coefficients of .62 between
two examiners who scored the candidate in the same room,
with a reliability coefficient of .89 for six examiners
working in three teams. Based on the analysis of the
data, Carter concluded that when oral examinations are
systematically and carefully conducted, they can be more
reliable.

McGuire (1966) conducted observational studies
of oral examinations for a major specialty board.
Results of this study showed that the traditional oral
interview examination, (a) predominantly assessed the
ability to recall factual knowledge rapidly, (b) that
candidates rarely cited evidence to support their
answers, and (c) the standards under which examiners
conducted and judged candidates' performance were not

clear, nor uniformally applied.
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Foster, et al., (1969) analyzed data from a
major specialty certification examination. Results
showed differences among examiners when they scored
candidates; however, the nature of these differences
could not be identified. Also, no significant differences
were found with regard to the level of difficulty among
the different case studies used in the oral examination.
Examiners consistently scored candidates either high or
low, and consistently asked specific types of questions.

Kelly, et al., (1971) conducted an analysis of
the oral examination for the American Board of
Anesthesiology. The data yielded interclass correlation
coefficients that ranged from .69 to .80 based on
examiner agreement in scoring candidates in a single
session. Correlation studies were performed between
two oral sections, and yielded coefficients in the low
60s. Based on the results, the authors of this study
concluded that structured oral examinations were more
reliable than traditional oral examinations.

In summary, medical specialty boards, since the
establishment of the first specialty board in 1917, have
continuously striven to develop more reliable, valid,
and practical testing formats designed to assess the
competence of physicians in medical specialty certifica-

tion examinations. However, the oral examinations in



21

the interview format continued to create concern because
of lack of reliability. By 1960, medical specialty
boards started to concentrate their efforts on the oral
component of the certification process.

The studies that were undertaken by the various
boards of the oral examinations produced two important
findings. First, if the oral examinations were given
in a structured and systematic manner, more acceptable
inter-rater reliability coefficients could be achieved
than in the traditional interview format. Second, the
oral examinations in their present format mainly assessed
factual recall.

Use of Simulation in Medical

Specialty Certification
Examinations

In the last decade, simulation technology has
been increasingly used to develop and assess aspects
of clinical competency not assessed by written formats.
Maatsch and Gordon (1978) state the following advantages
of simulations when compared to multiple-choice questions:

Simulations stress the application of relevant
knowledge and skills in a manner appropriate

to the clinical problem or task presented.
Multiple~-choice examinations test the ability
to recognize factual information or the ability
to select the best alternative offered. The
latter abilities are not called upon frequently
or directly in clinical reality, so the
evaluator can only assume that the student's
possession of factual knowledge demonstrated on
a multiple-choice test, will correlate highly
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with his ability to apply the knowledge and
other skills appropriately in a clinical
situation (p. 173).

To date, at least two medical specialty boards
use some form of Simulated Clinical Encounter for their
oral certification examinations: The American Board of
Orthopedic Surgery, and The Canadian College of Family
Physicians.

Levine and McGuire (1966, 1970) describe three
types of Role Playing Simulation (SCE's) developed for,
and used by the American Board of Orthopedic Surgery.

1. The Simulated Diagnostic Interview:

In this simulation format the candidate plays
the role of the physician, and the examiner plays the
role of the patient while a second examiner rates the
candidate's performance. The purpose of this simulation
is to assess the candidate's ability to obtain from the
"patient" a history, physical, and laboratory data. The
candidate is required to explain and support his diagnos-
tic procedure.

2. The Simulated Proposed Treatment Interview:

In this simulation format the candidate plays
the role of the physician. The objective is for the
candidate to gain patient compliance for the proposed
treatment plan. The treatment plan is based on the

medical problems presented to the candidate by a specific
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patient. The role of the patient is played by an
examiner, while the candidate is rated on his performance
by a second examiner.

3. The Simulated Patient Management Conference:

This format is based on the leaderless group
discussion. 1Its purpose is to simulate a staff conference.
Five candidates are provided with basic information relat-
ing to two clinical problems. 1In an allotted period of
time the candidates are required to discuss the manage-
ment of each clinical problem, and arrive at an agreed
course of action. The purpose of this format is to
assess the minimal acceptable level of competence, rather
than leadership qualities.

In all three formats described, candidates'
performance is judged on the following competencies:

A. Recall of factual knowledge.

B. Analysis and interpretation of data.

C. Their problem-solving abilities: clinical
judgment.

D. Do they relate effectively: show desirable
attitudes?

These different aspects of competency are
weighed differently. Maximum weight is allotted to that
aspect of competency for which the specific simulation

was developed.
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The Canadian College of Family Physicians is
another medical specialty that has introduced the use
of simulation for the oral component of the certification
process. Lamont and Hennen (1972) and Van Wart (1974)
described the two types of simulation formats used in the
oral certification examination component by the Canadian
College of Family Physicians.

1. The Simulated Office Oral

In this format the patients are simulated by
actors, who were programmed to simulate a specific
problem. Three "patients" are interviewed by each
candidate, one of whom requires a partial physical
examination. The candidate's performance is rated on
the following competencies:

A. Desirable attitudinal skills.

B. Skill in problem solving.

C. Skill in allaying patient anxiety.

2. The Formal Oral

In a structured-problem oral examination, the
candidate plays the role of the physician, and the
examiner provides appropriate information to the candi-
date as he requests it. The information provided is from
a preselected case. The candidate is expected to gather
pertinent data and make acceptable patient management

decisions. The candidate is scored on his ability to
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relate to patients and overall coordination of clinical
skills.

In summary, the continuous efforts to provide
more reliability and face validity in oral testing
methods has led to the development and use of different
types of simulations as evaluative techniques. SCE's
represent the most recent evolution in this trend.

Through the use of simulations, two important
features were introduced in oral examinations that would
make them more reliable and valid. They are:

1. The standardization of the oral examination
(reliability).

2. The assessment of specific aspects of
competency not assessed by other testing
methods, but which are necessary for the
assessment of the overall competence of a
physician in a medical specialty (face
validity).

Observational Evaluation

In this dissertation, television observation was
compared to live observation for evaluating a candidate's
performance on a Simulated Clinical Encounter (SCE).
Television was selected because it could simulate as
closely as possible the actual activity of evaluation
presently used by examiners in the oral simulation
format of the Emergency Medical Specialty Certification
Examination (EMSCE). The questions then arise, how

equivalent are live and television observation, and
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what can be expected when using television in piace of
live observation? The following review is directed
at these questions.

In the world around us today are many examples
of the use of television in place of live observation.
Such activities as space shots, where men in underground
control rooms watch the rocket via television, security
surveillance in banks, stores, federal buildings, and
even drive-up tellers are all examples of television
used as an alternative to live observation.

Television can also be used in training and
evaluation. For instance, the Mutual of Omaha Insurance
Company uses videotape replays of simulated client
interviews to train and evaluate new salesmen. Extensive
use of videotape is also made in the physical education
field, especially to evaluate the performance of
individuals.

In all of these applications, as well as use in
this dissertation, television is being used in what
Salomon (1974) refers to as the "transmitting function
of the medium."

The first kind of media usage and the most
common one associated with the mass media
(such as television) emphasizes their trans-
mission quality. It is obvious that certain
media bridge distances over space by their
distribution or dispersion qualities and, over

time, by their record-keeping qualities. Very
often these functions of media are their prime
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justification for use in instruction or
evaluation. The "front-row view" approach
assigns media only a transmitting function.
The medium involved is taken to be but an
envelope and as such it is not expected to
have an influence on the transmitted messages
(p. 399).

The majority of the literature on the use of
television is from an instructional perspective. However,
the major role television operates in when used in either
an instructional or an evaluative mode is that of transmit-
ting information. Therefore, much of the literature on
the use of television can be applied to its use in an
evaluative mode. Gordon Liefer (1976) states that on the
average, television and film will impart information as
well as the average live teacher does. As shown below,
innumerable studies support this assertion.

In 1968, Chu and Schramm reviewed more than 400
comparisons of live and television teaching at all grade
levels. In 1969, Dubin and Hedley reviewed nearly 400
comparisons of live and television teaching at the college
level, including many of those reviewed by Chu and
Schramm. The evidence clearly supports the conclusion
that television and film are as effective at imparting
all kinds of information to students as are live teachers
(Chu and Schramm, 1968; Dubin and Hedley, 1979).

In a major government study sponsored by the

U.S. Office of Education, Travers (1967) found that the
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guality of information transmitted by television was as
reliable and valid a method as using a live person.
Based on this finding, he recommends the use of television
due to the inherent characteristics of quality control
and availability. Holmes (1959) analyzed television
research and found that in almost 90 percent of the
comparisons there were no substantial differences in
achievement or information gain over conventional
instruction. In studies conducted at Michigan State
University, television was found to be as adequate in
presenting information to students as the live teacher
(Davis and Johnson, 1966). Likewise, in a study compar-
ing data collected through both live and videotape
observation of classroom interaction, no significant
differences were found (Long, 1971).

The use of videotape technology to present the
testimony of witnesses unavailable to testify at time
of trial is one methodology that is gaining increasing
acceptance. In fact, during the past three years
Presidents Nixon, Ford, and Carter have all given
testimony via videotape. In a study of the use of
videotape in the courtroom, Miller and Fontes (1977)
found there were no significant differences between
information retention of jurors when television was

used to present testimonies instead of live observation.



29

Evidence did seem to indicate, however, that the credibil-
ity of some testimonies was enhanced when presented by
television. This was explained by the fact that jurors
felt anyone who presented testimony via television was
probably important enough that he could not be present
for the trial.

Videotape has proven to be an important simula-
tion technique for self-assessment and evalution in
medical education. Assessing interviewing and counseling
skills has been done effectively with videotape (Betts,
1974; simpson, 1974; and Suess, 1970). DeMers, Lawrence,
and Callen (1976) describe the role of videotape in
evaluation of students in a decentralized medical educa-
tion program. In addition to written examinations,
students are assessed on their responses to videotaped,
simulated clinical problems. The students themselves
are also videotaped while interviewing programmed actors
or patients with known diagnoses. Trained observers
rate the histories, physical examinations, quality of
analysis of patient problems, and management plans.

In 1965, while searching for better ways to
evaluate clinical competence, the National Board of
Medical Examiners experimented with the application of
TV/film to its evaluation process. They found that TV/

film offered a more manageable (as compared to live
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observation) method that was an objective and reliable
means of evaluating the ability of the intern to observe
a patient accurately, to judge the competence and
completeness of a physical examination, and to arrive

at appropriate conclusions based upon what he has seen
(Hubbard, Levit, Schumacher, and Schnabel, 1965).

The results of "no differences" between television
and live observation are consistent across the literature
in this area, but how important are these findings? What
can be inferred from them? Salomon (1974) commenting on
these types of comparative experiments states:

Unfortunately, the typical experiment in which
the effectiveness of one medium is compared with
that of another is in actuality a study of
different technologies. When live teaching is
compared with televised instruction, the real
difference between the two is one of transmission
rather than anything inherent in any particular
symbol system. Thus, it is not surprising that
the vast majority of such studies reveal no
significant differences (p. 385).

The manner in which the previously mentioned
experiments were conducted is referred to by Salomon
and Clark (1977) as "research with media" as compared
to "research on media." A major difference exists
between the two. Whereas research with media employs
them only as modes of stimulus presentation, but
studies nothing inherently connected with them, research

on media treats them as its major focus of investigation.

The design of the comparative experiments cited in the
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literature indicates they all tend to be simple one-way
analyses of variance with Alpha levels set at .05. The
problem with this is that the experiment was designed to
minimize Type I errors, the decision to accept differences
when in fact there were none (Cohen, 1976). The fact that
no differences were found at the .05 Alpha level cannot
lead to the inference that therefore the two media are
equivalent. The critical omission in these studies is

the power of their experiments. This refers to the Type
II error or the ability of the experiment to detect true
differences if indeed they do exist (Cohen, 1976). 1If

no differences are expected in a study, then designing

the experiment for a high power (.80 or above) (Cohen,
1976) will enable the experimenter to state his confi-

dence in retaining the decision of no differences.

Observer Perception

Samph (1976) found that in studying observer
effects, one is constantly faced with the problem of the
observers' and observees' perceptions of the purpose of
an observation. Ultimately, these perceptions should be
standardized across each group.

Two other aspects of observational evaluation,
both dealing with the issue of fidelity of mediated
methods, relate to this dissertation. The first is

what Miller (1975) referred to as selected exposure or
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the manner in which camera angles are selected. 1In the
study of jurors' reactions to videotaped courtroom
proceedings, it was found that a split-screen effect,
where the attorney and the witness appeared in the top
half of the screen with a panoramic view of the entire
courtroom in the bottom half, was considered a disadvan-
tage compared to a single shot of a familiar setting.

The split-screen effect was criticized because of its
lack of realism. It did, however, produce a more visible
though less natural presentation. A noted motion-picture
researcher, James Gibson (1947), comments on this issue
of realism:

Although the objects and events presented in
motion picture form are not fully "real" they
approximate reality more nearly than do

ordinary photographs and pictures or verbal
descriptions. By moving, they become animated,
i.e., alive. This tendency for scenes on the
screen to appear real should not be overlooked

in designing certain types of tests. To a great
extent, the observer loses himself in the scene,
i.e., locates himself in the environment and in
the situation being portrayed. This attitude of
"being there and seeing it happen" is compelling;
it can only be overcome by deliberately attending
to the frame of the screen image or to objects in
the projection room. This tendency to adopt the
attitude of reality is much more striking in
motion pictures than in any other form of
pictorial or photographic representation. Parti-
cipation by the observer in the situation being
portrayed can be enhanced by a number of camera
techniques. The location of the camera in the
scene photographed can be such as to make the
observer see what a participant sees . . . .



33

This use of the camera as a participant is in

contrast with its more frequent use as a story-

telling agent in entertainment films (p. 285).

Gordon (1978), in contrasting the use of media
for instruction versus evaluation, states that when a
one-way flow of information medium (such as television)
is used for instruction, the content presented is
forced to be in a linear fashion not allowing for inter-
change. Therefore, its effectiveness is limited. On
the other hand, when a one-way flow of information
medium is used for evaluation, the fact that interchange
is not possible does not affect its use. What is
important is that the critical variables necessary for
effective evaluation are present in the medium. That
is, the variables that are used in a live evaluation
must be present in themediated representation. McKeachie
(1975) supports the use of television for examining
performance for evaluation purposes, not for learning.
The results of current research suggest that

simulation techniques are especially useful in evaluating:
(a) skill in gathering and interpreting clinical and
laboratory data; (b) judgment in patient management; and
(c) the professional skills and attitudes required for
effective interaction with patients and colleagues
(McGuire and Wezeman, 1974). Clearly, greater reliability

can be placed on any judgment about an evaluator's
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interpretative skills if he is asked to interpret data
presented in the form in which he usually encounters
them rather than some other method. For this reason,
the use of motion pictures and videotape is as valuable
as live observation in assessing important aspects of
clinical competence.

This aspect of simulation (its correspondence to
real-life situations) adds face validity to the process
of evaluation. Such perceived relevance is at the very
least of psychological and motivational benefit (McGuire,
1973).

The other aspect of fidelity is that of technical
guality. It is important to implement the medium used
for observation in such a way that both the picture and
sound are clear and precise. The medium should be used
as unobtrusively as possible but not to the extent that
the resultant quality will impair the evaluation

procedure.

Summary

This chapter reviewed literature related to two
general topics. The first concerned the issue of oral
assessment techniques and the use of Simulated Clinical
Encounters (SCE's) in medical specialty certification
examinations. The review indicated that in order to

i mprove the reliability and face validity or oral
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examinations, simulations were introduced. The character-
istics of simulations allow for the assessment of specific
aspects of content and skills not assessed by other test
methods.

The review concluded that studies of reliability
and validity of simulations indicate that acceptable
levels of reliability and face validity can be achieved
in oral examinations through the use of structured
simulations and proper examiner training.

The second part of the chapter reviewed observa-
tional evaluation literature. The review indicated that
there is generally no difference between live observation
and observation via television. Many studies have been
conducted comparing the two forms of observation/instruc-
tion but none have accounted for the power of their
experiment to detect true differences if indeed they did
exist. The studies are deceptive to the extent they
imply that the two forms of observation are equivalent
when no differences were found. Finally, it was noted
that the perceptions of the participants in an evaluation
should be standardized and the fidelity of the alternative
to live observation should be high both in its relation

to the real world and to its technical quality.



CHAPTER III

DESIGN OF THE STUDY

Introduction

The principal concern of this study is to deter-
mine if there are meaningful differences in scores
received from evaluating oral simulations through mediated
versus live observation. The data for this dissertation
were collected as a subset of a larger research program.
Elements of this program relevant to this dissertation
are discussed below. This chapter begins with a descrip-
tion of the structure of the Emergency Medicine Specialty
Certification Examination (EMSCE) Field Test and the
corresponding relationship this dissertation has to it.
Indicated within this description are the design,
population, and sample used for the dissertation experi-
ment. Next, the experimental facilities and television
production used in the dissertation experiment are
described, followed by a description of the instrument
used to evaluate the Simulated Clinical Encounters (SCE's).
The statistical analysis, including a discussion of power
analysis, along with a listing of the hypotheses is then

presented. Finally, a summary is provided.

36
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The Emergency Medicine Specialty
Certification Examination
Field Test

Data for this dissertation were collected during
the Field Test and a post-Field Test experiment of the
EMSCE. The Field Test was conducted October 22-24, 1977,
at the Hilton Motel in Lansing, Michigan. During those
three days, all of the testing formats, (multiple-choice
guestions, patient-management problems, pictorial
multiple-choice questions, and the Simulated Clinical
Encounters) were presented to 94 candidates.

Twenty-four emergency physicians administered
the problem and evaluated candidates' performance in the
SCE's. These physicians were selected by the American
College of Emergency Physicians, for whom the EMSCE was
developed. Two days prior to the EMSCE Field Test, all
24 physician/examiners went through an extensive workshop
on how to administer the SCE's. The purpose of the
training workshop was to standardize rater performance.

During the three-day testing period, the author
was responsible for videotaping a total of 24 l1l5-minute
SCE's. The videotaping procedures are described later
in this chapter. The data from these SCE's were used
to divide the 24 videotaped cases into two categories.
The first category represented four levels of performance;

poor, fair, good, and excellent. The second category
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represented perceived age group of the videotaped
candidate (e.g., medical student, resident, physician).
Four cases, each representing a different mix of the
combined categories (level of performance and perceived
age) were randomly selected to be presented, via video-

tape, in a post-Field Test experiment.

The Post-Field Test Experiment

The post-Field Test experiment was designed to
assess the post-test reliability of examiner ratings and
the effects of candidate visual cues on scores (Holmes,
1979). Although there were 24 examiners in the Field
Test, only 21 of them were available for the post-Field
Test experiment. In this experiment, examiners were
randomly assigned to two rating teams and teams were
randomly assigned to the treatment groups. The two
treatments were audio-video and audio only. One group
(N = 12) viewed the four SCE's on two 23-inch television
monitors (see Figure 3.3) while the other group (N = 9),
in a different room, were exposed to only the audio
portion of the four videotaped cases. The videotaped
cases were presented sequentially, pausing approximately
three minutes between SCE's to collect the rating forms
and distribute another blank one. The 21 examiners

represented in this post-Field Test experiment used the
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same rating form that was used by the examiner during
the Field Test to evaluate the candidate's performance.
Later analysis revealed no significant differences in
scores received from the two media methods (F = .09,
d.f. =1, 16, p = .84). 1In order to analyze this
decision, three raters had to be randomly omitted from
the video rating team to provide a nested N for each
group of 9. For the purpose of the dissertation experi-
ment, the two media groups were pooled, giving a sample
size (N) of 21. The inter-rater reliability, reduced to
one rater, for the combined media treatment group of
this post-Field Test experiment was r = .75.

It is the author's intention in this dissertation
to compare the rating scores received by the candidates
from the combined media treatment group of the post-
Field Test experiment, (evaluation through use of media)
to the rating scores the same four candidates received
during the Field Test (evaluation through live observa-

tion).

Experimental Facilities

The SCE's were conducted in a large ballroom
at the Hilton Motel. Eight curtained booths were set up
in the ballroom, each with a 3 x 6-foot table with chairs
on each side. Figure 3.1 is a floor plan of the ballroom
in which the SCE's were administered. Figure 3.2

represents the floor plan of a single examination booth.
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Each booth
9 feet long
<>
/vrtalfed w\ Entry
Each booth
8 feet wide

Figure 3.1.--Floor Plan of Ballroom

Television Production

Figure 3.2 shows the placement of the television
camera in the individual examination booth. The camera
lens was placed through a slit in the curtained wall
and was the only indication that the examination was
being videotaped. The camera itself, the tripod with
wheels it was mounted on, and the camera operator, were
not visible to the candidates. The camera was placed
in a line as near to the head of the examiner as
possible and framed on the candidate in such a way as to,
as nearly as possible, duplicate the same field of view

and from the same perspective as the examiner's. The
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Figure 3.2.--Floor Plan for Individual
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Figure 3.3.--Floor Plan of Post-Field
Test Experiment.
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objective was to communicate with as much fidelity as
practical the information the examiner was receiving.

To record sound, an Altec, Model 945-S microphone
mounted onto a desk stand was placed on the end of the
table, well away from the examiner, the candidate, and
the various materials used during the simulation (see
Figure 3.2).

The recording and monitoring equipment used to
tape the SCE's consisted of one SONY model VO-1800 video-
cassette recorder and one SONY model TV 960 black-and-
white video monitor. These two pieces of equipment
were placed on a roll-around cart and positioned near
the center of the ballroom. The roll-around cart was
seldom moved because both the camera and microphone had
a cable run of 25 feet back to the video-cassette
recorder. Therefore, they could be moved into position
for any of the eight booths in the room without moving
the position of the video-cassette recorder itself.

All SCE's were taped in black-and-white using a
SONY AV-3250 black-and-white camera. The decision was
made to tape the SCE's in black-and-white owing to the
fact that available lighting in the ballroom was only
approximately 70 foot-candles. Therefore, to be able
to videotape in color would require additional lighting

which would greatly impair the testing environment and
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violate the goal to conduct the experiment as unobtru-
sively as possible. An additional concern was the extra
cost of color equipment and the required expertise to
properly operate it.

During the Field Test of the EMSCE, the author,
with an aide, was responsible for setting up the equipment

and videotaping all of the SCE's.

Instrumentation

The evaluation instrument designed to evaluate
the SCE's was developed by OMERAD test development
personnel along with various task forces made up of
emergency physicians who were cooperating in developing
specific case problems to be presented in the SCE form.
All of the rating forms used to rate candidate perform-
ance were based on an eight-point semantic differential
scale. Seven separate ratings of a candidate's perform-
ance were on specific and general clinical skills deemed
necessary for a physician specializing in Emergency
Medicine.

In addition, the rating form included a behavior
checklist section that listed the minimum and essential
critical actions required of a case. This section of
the rating form had two major objectives:

1. To aid the examiners in keeping track of

the critical actions made by the candidates
by checking the appropriate yes or no column.
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2. To aid in standardizing any subsequent

subjective ratings.

The design of the instrument was influenced by
experience gained from the Canadian College of Family
Physicians and through development of various instruction
and evaluation projects within OMERAD. One important
aspect of the instrument is its close nature to the
simulation itself; they were developed together. The
instrument was approved for use in the Field Test of the
EMSCE by the American Board of Emergency Medicine, the
certification-granting agency for emergency medicine.
The appropriateness of the instrument was tested during
the 2-year simulation development phase of the EMSCE.
The mean inter-rater reliability for 12 problems is .79.

In an effort to use a rationale for supporting
the null hypothesis in this dissertation, a discussion

of power analysis is appropriate.

Power Analysis

In performing a statistical test of a null
hypothesis, one is normally concerned with supporting
Hl' As a consequence the probability of a Type I error
is a concern, that is, rejecting HO when it is actually
true. The probability of the error is specified by
Alpha, the significance criterion. Since a small value
of Alpha is traditionally used (.05) one can be confident,

when rejecting Ho' that the decision is very likely to be
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correct. Hypothesis testing, however, also poses the
risk that even if Ho is false, it may fail to be rejected,
that is, a Type II error is made. The probability of
this error is Beta. Therefore, Alpha is the probability
of rejecting the null hypothesis when it is actually

true (Type I error) and Beta is the probability of
retaining the null hypothesis when it is false (Type II
error). The complement of the Type II error, (1-8), is
the power of the statistical test. This could be defined
as the probability of being correct in supporting the
null hypothesis as the true state of nature.

It is almost universally accepted by educational
researchers that the power (probability of rejecting a
false Ho) of a statistical test is important and should
be substantial (Brewer, 1972; Cohen, 1969; Hays, 1974).

What needs to be emphasized at this point is
that the type of power just described is the traditional
sense of power. That is, power relating to the tradi-
tional method of hypothesis testing where one desires
to reject a false null hypothesis and thus support the
alternative hypothesis. Myers (1979) describes this
as Power I. The corollary to this is Power II, or the
probability of retaining a true null hypothesis and thus

rejecting a false alternative hypothesis (see Figure 3.4).



46

"l - B (Power I) is the probability of rejecting a false Hy"

"l - a (Power II) is the probability of retaining a true Hp"

Figure 3.4.--The Relationship of Power 1
and Power II (Myers, 1979).

Myers (1979) has extended the technology of
hypothesis testing to facilitate research in controlling
for the probability of a Type II error (retaining a
false H)). 1In this method, the desired outcome is to
reject the alternative hypothesis. A noncentral sampling
distribution must be defined so that the critical region
may be located on it (the alternative hypothesis, Hl)
rather than on the usual central distribution. This
noncentral sampling distribution of the test statistic
is defined by the paramters of effect size and the
appropriate degrees of freedom. The probability of an
incorrect decision is chosen a priori (e.g., Beta = .05).
An effect size is chosen that is the largest difference

the researcher is willing to accept as having no practical




47

significance. There are two methods for doing this.
Most desirable would be a theoretical rationale for
choosing either a small, medium, or large effect size
difference based upon what the literature indicates.
If the literature does not indicate what the size
effect may be, Cohen (1976) has suggested using a
convention to define small, medium, and large effect
sizes. He defines these three levels in terms of
standard scores. The three standard score values he
suggests are .20, .50, and .80.

Myers (1979) converts these standard score
effect size units to the population squared multiple
correlation - p2. The 92 parameter is interpreted as
the proportion of variance accounted for in a dependent
variable by a linear model. Cohen's (1976) medium
effect size of .50 standard score converts to a p2 of
.0588. Next, the sample statistic, Ss' is derived. The
alternative hypothesis will be rejected if Ss < the
criterion (Sc). The relationship of Power I and Power
II can be found in Figure 3.4.

Some researchers support the Fisher (1949)
philosophy of hypothesis testing. This philosophy holds
that the only statistical decision that can be made is
to reject Ho when the test statistic falls within the

critical region or reserve judgment until further
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evidence has been gathered. Neyman-Pearson (1933) use
the phrase "reject or accept" the null hypothesis as
two decision choices that can be made. Myers (1979)
points out that if one were to read the original
articles of Neyman-Pearson and others, as to the nature
of the null hypothesis, it would become clear that one
cannot prove or disprove a hypothesis but can only
support or fail to support it.

To summarize Myers's approach to hypothesis

testing, when the desired outcome is to support the
null hypothesis, the researcher:

1. Chooses a priori a high level of significance
(e.g., B = .05) to protect against Type II
error.

2. Chooses an effect size that represents the
maximum difference the investigator is
willing to accept as having no practical
meaning. If estimates for differences fall
within this size effects interval, they are
interpreted as having no practical meaning.

3. Uses the effect size, appropriate degrees of
freedom, and Beta to define a noncentral
sampling distribution of the critical
statistic (Sc) upon which is located the
critical region of rejection.

4. Determines the critical statistics (S )
value which is computed or read from § table
and compared to the sample statistic (S.).

5. Decides; H, is rejected if Ss < Sc and Ho is
said to be supported.

Following Myers, it is clear that decisions to

support the null can be made with as much confidence as
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is traditionally done for supporting the alternative

hypothesis.

Design of the Study

This study attempts to determine the extent to
which mediated and live evaluation can be considered
meaningly equivalent methods. Table 3.1 represents
the post-Field Test experiment described earlier in
this chapter.

One of the problems associated with this design
is the concern whether or not the 21 raters in the media
group are actually measuring the same thing as the one
rater in the live group. In order to control for this
concern, the media group was reduced to N = 1, represent-
ing the same rater from the Field Test. Thus the same
rater is in the media and live cell for each candidate.
Table 3.2 represents the relationship among candidates,
treatments, and raters. There is concern that by reduc-
ing the media group to an N of 1, the investigator is
throwing out information. Initially this may seem
correct, but when the researcher attempts to determine
the power of his statistical test, he is faced with a
low effective N for the first design, Table 3.1.

Ordinarily, in research where variables are to
be manipulated, it is possible to arrange the experiment

so that the total available pool of subjects is divided
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TABLE 3.l1l.--Design of Post-Field Test Experiment.

Media Live
Cy N = 21 N=1
Cy N = 21 N=1
C3 N = 21 N=1
Cy4 N = 21 N=1

TABLE 3.2.--Design of Dissertation Experiment.

Media Live
Cy N=1 N=1
C2 N=1 N=1
C3 N =1 N=1
Cy N=1 N=1
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equally among the groups. This division is optimal.
But it is not always possible or desirable to have
equal sample sizes. Therefore, to determine power when
Nl # N2’ the harmonic mean is computed (Cohen, 1976).

2N1N2

N1+N2

Harmonic Mean =

For example, if one study had a treatment with an
N = 21 and the other treatment N = 1, the harmonic mean

would be calculated:

2 (21) (1)
(21)+(1)

= 1.909

It is evident that when there are large differences
between two treatment groups, the effective N is largely
determined by the smaller group. Because of the fact
that subjects are now the same for each treatment, and
assuming that the data are interval and distributed as

a t, a dependent t-test was used for analysis.

Hypotheses Tested

The major concern in this dissertation is that
in order to support the use of media in evaluating oral
simulations, the scores cannot deviate more than .06p2
(a meaningless difference) than those from live evalua-

tion. If that is found, media will be accepted as

equally valid.
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Due to the fact that the sample size in this
disseration experiment was so small, it would be hard to
determine small effects between the treatments. There-
fore, the author selected a medium size effect (.502)
which will enable a more reasonable test to be used on
the data. In fact, Lumsdaine (1963) suggests that no
experiment should be conducted that will not detect a
difference of one-half of a standard deviation, .502.

Therefore the following hypotheses were tested:

The .06 p2 value in the statement of hypotheses
relates to the size effect or how much different these
two methods can be and still be acceptable to the
author as equivalent methods. This Myers (1979) value
is very close to Cohen's (1976) medium size effect of
.50 standard score (.50z = .0588 p2). The results of
using the Myers methodology to determine whether or not

Ho can be supported are reported in Chapter 1IV.

Summary

This chapter began with a description of the
structure of the Emergency Medicine Specialty Certifica-

tion Examination (EMSCE) Field Test and the corresponding
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relationship this dissertation had to it. The design,
population, and sample of the EMSCE post-Field Test
experiment were presented along with a description of
the experimental facilities and television production
procedures. Next, the instrument designed to evaluate
the Simulated Clinical Encounters (SCE's) was described,
and a discussion of power analysis was presented.
Finally, the design for this dissertation was presented

along with a description of the tested hypotheses.



CHAPTER IV

ANALYSIS OF DATA

Introduction

The purpose of this study was to determine if
there would be meaningful differences in scores obtained
from evaluating oral simulations through mediated versus
live observation.

As a part of the Emergency Medicine Specialty
Certification Examination (EMSCE) Field Test, a post-
test experiment was conducted to assess the reliability
of examiner ratings and the effects of candidate visual
cues on scores. During this post-Field Test experiment
the raters of Field Test Simulated Clinical Encounters
(SCE's) were asked to rate candidates' SCE performance
on videotape.

For purposes of this dissertation, the scores
obtained from the post-test media experiment were
compared to the scores the same four videotaped candidates
obtained in the Field Test. This chapter reports the

results of this comparison.

54
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Hypotheses

The following hypotheses were tested:

H : p~ < .06

Design of Experiment

The experimental design for this dissertation
described in Chapter III can be found in Table 4.1.
Across the top of the table are the two observational
methods that were compared. The four candidates that
were in each treatment are represented on the left. The
sample size for both treatments is placed in each cell.

Table 4.2 displays basic descriptive statistics.
Values have been placed in each cell with the accompany-
ing means and standard deviations for each treatment.

Because subjects are the same for each treatment
and assuming the data are interval and distributed as a
t, a dependent t-test was used to analyze the data. The
resulting t-value was -1.58. To use the Myers (1979)
methodology described in Chapter III, the t-value was

converted to an F-value.
_ 2 _
t° = F -1.53° = 2.4964

This F-value of 2.4964 represents the sample statistic

(Ss). In order to determine the critical statistic (Sc),
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TABLE 4.l1.--Design of Dissertation Experiment.

Media Live
Cl N=1 N =1
C2 N =1 N=1
C3 N=1 N=1
c4 N =1 N=1

TABLE 4.2.--Design for Analysis of Dissertation
Experiment with Accompanying Values

Media Live
c, 1.2857 3.4286
c, 4.1429 | 3.5714
c, 4.5714 6.2857
c, 6.4286 7.00
X 4.1071 5.0714

s 2.217 1.839
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Myers (1979) provides a table of critical F-values for
a noncentral distribution (see Table 4.3). The decision
rule is if S, < S_, the alternative hypothesis can be
rejected at a Beta level of .05 and a power of .95.
Using the degrees of freedom from an experiment,
one can find the corresponding critical statistic (Sc)
for the level of Beta and effects size desired. For this
dissertation, the sample size (N) was 4. Therefore, the
degrees of freedom are one for the numerator, three for
the denominator. To test the hypothesis (Hl), the
author selected a Beta of .05 and an effect size of
p2 = .06. Going to the Myers F-table, first column
third row, the corresponding critical statistic (Sc) is
found as .006. Applying the decision rule, Ss < Sc'
2.4964 is much larger than .006. Therefore, it is

evident the alternative hypothesis cannot be rejected

for these data.

Discussion

Based on the results, there can be no statistical
statements made other than that the investigator failed
to find support for the equivalence of the two observa-
tional methods. There are, however, indications that the
differences between the the two methods are substantial--
F = 2.49. This indication does not coincide with what

has been found in the literature. 1In a situation with
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indeterminate results, the best procedure is to conduct
another study. An additional study could make this
dissertation more meaningful.

Based upon the indications from the results of
this dissertation, a follow-up study using EMSCE data
(Maatsch et al., 1979) was conducted. This follow-up
study aids in interpreting the results obtained in this
dissertation. A description of the follow-up study can

be found in Chapter V.

Summary

This chapter has reviewed the experimental
design of this dissertation. The scores received from
two observational methods, mediated and live, were
compared. The decision rule was if the sample
statistic (Ss) is equal to or less than the critical
statistic (Sc), the alternative hypothesis can be
rejected. The Ss for the dissertation experiment was
computed as 2.4964. The critical statistic from the
Myers (197) table of noncentral distribution F-values
was .006. Therefore, the alternative hypothesis could
not be rejected. Based on these results, Chapter V will
present a summary and discussion, and the conclusions

and recommendations of this dissertation.



CHAPTER V

SUMMARY, DISCUSSION, CONCLUSIONS,

AND RECOMMENDATIONS

Introduction

This chapter contains general summaries of the
problem and purpose of this study, the relevant literature,
the experimental design, and the findings. Based upon
these summaries, there are discussion, conclusions,
indications, implications, and a number of recommendations

drawn for further research and evaluative practice.

The Problem

Many areas of our country have come under public
scrutiny in recent years. Demands for greater account-
ability have been placed on several sectors of American
society. One area that has been seriously impacted by
this movement is the health care system. Medical
specialty boards have felt the pressure to increase the
validity and effectiveness of their certification examina-
tions. They must be better able to assess the competence
of, and predict performance for, physicians.

In an effort to more effectively predict physician
competence and performance, medical specialties are

60
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turning to the use of structured oral examinations
(McGuire, 1966). Hubbard (1971) points out that the
problems associated with oral examinations are that they
tend to be unreliable and difficult to administer.

Technology, in the form of television, offers
potential to improve the quality control of oral examina-
tions. Traditionally, oral examinations are evaluated by
an examiner present in the room (live observation).
Television offers an alternative form of observation
that produces a referable product--the videotape. The
videotape presents many opportunities for quality control
in the oral examination process. Television also offers
possibilities for cost effectiveness.

The purpose of this dissertation was to determine
if there were meaningful differences in scores obtained
from evaluating oral simulations through media versus
live observation. This line of research was undertaken
with the anticipation that evaluation through television
might prove to be as valid an evaluative technique as
live evaluation. If this dissertation found that
television is a valid alternative evaluative technique,
several assertions could be made to support the theory
that television can be more useful than live evaluation.

Television could provide the basis for increasing

reliability of examiner ratings by allowing several
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raters to view the videotaped simulation and evaluate a
candidate's performance. Television could allow for
further post-hoc evaluation opportunities. It could
also provide the basis for more flexible scheduling and
evaluation of examinations. Television can be used to
train raters for oral examinations as well as provide

the basis for an outsider to critique the examination.

The Literature

Reviewed in the second chapter of this disserta-
tion were two general bodies of literature. The first
concerned the problems associated with oral assessment
techniques used in medical specialty certification
examinations and subsequent use of Simulated Clinical
Encounters (SCE's). The review indicates that when
orai examinations were properly structured and controlled,
the results were more reliable. Simulated Clinical
Encounters represent the most recent evolution in the
trend to assess aspects of competence not assessed by
other written examination forms. They also offer
potential to increase both reliability and validity of
oral examinations.

The second part of Chapter II reviewed the
literature on the use of observational evaluation. Due

to the nature of this study, the use of television
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observation as an alternative to live observation is
emphasized.

Although the majority of the literature on
television is from an instructional perspective,
Salomon's (1974) research provides the link to use of
this information for evaluative purposes. He states
that the major role of television in an instructional
or evaluative mode is that of transmitting information.
Therefore, the findings from the literature can be
applied to either modality. The review of this literature
indicates that for evaluative purposes, generally no
difference exists between the two forms of observation,
provided there is obvious quality control. The majority
of the studies cited in the literature lacked any
determination of the power of the comparative experiment.
The philosophy of hypothesis testing does not allow the
researcher to support Ho when he simply fails to reject
it. Therefore, one needs to know the power his test had

to find differences if indeed they did exist.

Design

The basis for this dissertation study was
provided through the Field Test of a new Emergency
Medicine Specialty Certification Examination (EMSCE).
As part of the EMSCE, a test was conducted to determine

if visual cueing had effect on the scores a candidate



64

receives in the oral simulations. In order to do this,
several Simulated Clinical Encounters were videotaped
during the Field Test. In a post-test session, 21
physician examiners from the Field Test rated candidate
SCE performance on videotape. For purposes of this
dissertation, candidate scores received in this media
treatment were compared to the scores the same candidates

received in the Field Test.

Findings

The hypotheses for the dissertation were:

Due to the fact that subjects were the same for
each treatment, a dependent t-test was used to analyze
the data. The resulting t-value was -1.58.

The Myers (1979) perspective of using power
analysis was then applied to the data. First the sample
statistic (Ss) was calculated by converting the observed
t-value to an F-value (t2 = F). This SS was then compared
to the critical tabled F-value (B = .05) (Sc) in order to
determine if H; could be rejected. If S < S  then H,
can be rejected. Since 2.4964, the sample statistic (Ss)

is greater than .006, the critical statistic (Sc), H1

could not be rejected.
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Discussion

Two approaches can be used when a researcher
wants to derive meaning from a set of data. The first,
and most powerful, are the traditional methods of
hypothesis testing. In this approach, tests are run
in order to find support for the hypothesis of interest:
null or alternative. When a hypothesis is rejected, the
other is then supported by indirect inference. If
neither Ho or H1 can be rejected, the researcher is
faced with no statistical meanings other than that he
was unable to find significant differences. If one has
complete experimental control, this situation can be
avoided by predetermining the needed sample size. If
the investigator does not have this control, this
approach is still an appropriate first step in what
could be considered exploratory experimental research.

Given inconclusive results, one would ultimately
need to replicate the study under more optimal conditions.
The direction the follow-up study would take should be
based on what the original data appeared to indicate.
Many times a researcher is placed in a position where
there are indeterminate results but a decision still has
to be made. Mosteller and Tukey (1977) point out the
primary value of data lies in what they indicate, what

they appear to show. Sometimes indication is as far
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as we need carry an analysis. Indication can be numerical
or qualitative. Thus indication can be descriptive
statistics (mean, standard deviation, etc.) or it can
include any hints and suggestions obtained from data by
an understandable process, suggestions that might prove

informative to a reasonable mean.

Indications of the Data

A look at what the data appear to indicate in
this dissertation was insightful to the author. The
fact that differences between the media and live treat-
ment groups were not significant cannot discount the
fact that differences were suggested in the mean score
from each treatment. One of the indications of the data
was the computed size effects of the difference using
the Myers's (1979) formula:

df, (F-1)

32 _ 1

Pc =
df2 + (dfl) (F)

Using this formula, the estimated population size
effects was very large, about 27 percent. In light of
this indication, a follow-up study (Holmes, 1979) was
conducted by the EMSCE test development group. The
purpose of this study was to determine if there is a
difference between an examiner rating alone (Field Test)

versus in groups (verifiers in Field Test). In other
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words, does the presence of a peer affect an examiner's
rating?

During the Field Test, approximately one-third
of the oral simulation testing encounters had a verifier
examiner in addition to tpe administrator examiner. The
data for these SCE's were analyzed by a dependent t-test
analysis with examiners (N = 24) as the unit of analysis.
Significant differences were found (t = 3.28, d.f. = 23,
p= .002). It éppears that examiners are slightly more
liberal in their scoring when they are alone with
candidates. This was a totally unanticipated outcome.

In future studies, raters need to be trained to eliminate
this peer effect. If this is impossible, scores could
bé adjusted statistically to remove this effect.

It is reasonable to suspect that these Peer
Study effects are confounded in the experiment used in
this dissertation. This evidence tends to indicate why
the estimated population size effects were so large.

One might hypothesize that if peer effect were eliminated,
the two treatments would be much closer to each other.
Applying the Myers (1979) formula, the estimated popula-
tion size effects of the Peer Effects Study was 29 per-
cent. This finding suggests that the equivalence of the
two treatments used in this dissertation was much closer

than what was found.
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Implications

Many implications can be drawn as a result of
this dissertation and the follow-up Peer Effects Study.
First and foremost, if an investigator plans to use
television in the same manner as was used in this
dissertation, results obtained will probably be
confounded with peer effects. If the peer effects can
be eliminated through rater training or statistical
methods, then the methods used in this dissertation
could be implemented. A caveat here would be that no
effects are associated with media. This needs to be
confirmed empirically. If it is impossible to eliminate
the peer effects, it is suggested that television be
used in such a way that individual raters are isolated
with the television set. An advantage of this arrange-
ment is that it could allow for investigating the nature
of the peer effect. 1Is it caused by proxemics, or that
the presence of another rater causes more objectivity,
or other unknown factors? Television is one method that
can be used in designing experiments to isolate the
unknown nature of peer effects.

Separate from the above implications is the
validity issue of the scores received from mediated
versus live evaluation. The results of the dissertation

experiment indicate that scores from media are more
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conservative than live evaluation. Which method is more
valid? The public would probably argue for the

mediated method. The medical profession would probably
favor the live method. The answer is a judgment call and
therefore is outside the intended parameters of this

dissertation.

Conclusions

Two major conclusions emerge from this disserta-
tion:

1. As contrasted in this study, the two treat-
ments, media and live, cannot be considered the same.

2. The differences between the two treatments

are confounded with known effects.

Recommendations

Based on the findings of this exploratory study,
several recommendations can now be made.

1. Additional research should be conducted to
determine if there is a media effect independent of
peer effects.

2. Researchers should take into account
possible peer effect in the use of media as an evaluative
technique.

3. Statistical power should not be considered

a monolithic concept. To date the literature has dealt
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with power only as it relates to the probability of being
able to reject a false Ho‘ Myers (1979) has extended

the logic of hypothesis testing to include a second type
of power, the probability of retaining a true Ho'
Researchers like Cohen (1976) and Brewer (1972) have
implied and suggested that for a fixed sample size (N),
the researcher can sacrifice Alpha in order to build up
the power of a test (what Myers refers to as Power I,
1-8). The problem with this approach is that in increas-
ing Power I, the probability of rejecting a false Ho’ the
researcher decreases Power II (l-a), the probability of
retaining a true Ho' for a given sample size. As a
result, the researcher can be confronted with interpret-
ing inconclusive results. It is clear now that other
things being equal, Power I and Power II are inversely
related. For a given effects size, the only way to
achieve both powers concurrently is to increase the
sample size (N).

It is hoped that the present study has made two
contributions: (1) in general, to the use of technology
in the evaluative process of oral certification examina-
tions; and (2) in particular, to the understanding and

use of power analysis.
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