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Impact of the Curso de Perfeccionamicnto:
An Audit of the LEffectiveness of the
Physician Retraining Program at the

University of Puerto Rico

ABSTRACT

The University of Puerto Rico Medical School conducted six-moath
Physician Retraining Programs (Cuiso de Perfeccionamiento) for two
groups of foreign=trained physicians starting in the Summer of 1970
and the Spring of 1971 respectively. Thg characteristics of the &4
participants in these programs are examined in terms of pre-Curso
medical knowiedge and licensing indices and academic potential;
Curso achievement indices; and post-Curso medical knowledge aﬁd licensing

indices.

Findings indicate that the physicians in the two programs: (1) were
essentially equivalent prior to Curso participation; (2) showed signifi-
cant but differential gain during the programs; and (3) performed some-
what better on subéequeht Puerto Rico licensing examinations than a group
of foreign~trained physicians from the general population. All indica-
£ions, therefore, suggest the success of the Curso in impfoving the
medical knowledge of participants and improving the likelihood of their
subsequent licensing (and thus better utilization in a sparse health

manpower pool).
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Impact of the Curso de Perfeccicnamiento:
An Audit of the Effectiveness of the
Physician Retraining Program at the

University of Puerto Rico

FINAL REPORT FOR CURSOS 1 AND 2

INTRODUCTION AND QVERVIEW

In 1969, the Medical School of the University of Puerto Rico (UPR)
entered into a contract with the National Center for Health Serviceé |
Research and Development (HSRD), Public Health Service, U. S. Department
of Health, Education, and Welfare to plan and conduct a retraining |
program for physicians who had failed, on one or more attempts, to pass
the licensing examinations of the Puerto Ricé Board of Medical Examineré.
(Such physicians were found to be, in every case, graduates of foreign
medical schools.) ﬁducational Testing.éervice (ETS) was retained by the
Medical School, under sub-contract, for a variety of support acti&j-
ties which fall into “wo categories: (1) services to the administrative
staff aﬁd faculty that might facilitate the planning, selection of
physicians for retraining, or the effective conduct ¢f the retraining
program (including improving opportunities for internal evaluation and
refinement of the activity); and (2) ”third;party” evaluation of the im-
pact of the program.

The purpose of the present report is not to inventory the services
undar the first category of support activities by ETS. (That has been
done, in part, by a previous formal report by ETS dated June 30, 1970,
and filed with the HSRD Project Cfficer and the UPR Project Director; and
also in great detail in the pericdic prégress reports of the UPR Project

Director,) Rather, the present report is a formal presentation of the



accumulated evidence to date of the quality and impact of the federally-
supported retraining activity, covering the evaluation c¢f the first
and second offerings of the special training course.

Two training programs of approximately 6 months duration, labeled
the "Curso de Perfeccionamiento" (or enrichment course), were offered
in succession: the first over the period from July 1970 to December 1970,
and the second from March 1971 to August 1971. (A third "Curso,"
supported now within the regular budget of the Medical School, has just
been completed, and its evaluation will be the subject of a subse-
quent report.). Our purpose is to summari;e the naturally-available
or speﬁifically-collected evidence as to (a) the availability of candi-
dates for retraining, (b) the acceptability of the rather strenuous re-
training program aesigned for them, (c) the program's impact in terms
of measurable gains in medical knowledge, and (d) in terms of subse-
quent success in obtéining a 1icen§e to practice. (Performance upon entering
practice is the subject of a separate, cdmplex, and yet imcomplete inquiry

by ETS and UPR faculty and staff, and is not reported at this time.)

The Need and the 'Market"

I't had been observed by the initiators of the retraining program at UPR
that there resided in Puerto Rico a large number of graduates of foreign
medical schools who appeared willing or anxious to practice on the Island, but
who had failed to attain licensure. It was also observed that the shortaéé
of practicing physicians in rural areas of Puerto Rico was particularly acute.

The initial examination of the records of the Puerto Rico Board of

Medical Examiners, covering a ten Year period through April 1969,




revealed the names of 220 physicians who had never achieved licensure--
and who -had, on from ohe to fourteen attempts, failed the licensing

_ examinations. The September 1969 licensure administration added
another 41 physiciens in this category. Thus, on the eve of the first
Curso, there appeared to be available a pool of 261 medical school grad-
uates interested in practicing in Puerto Rico but pnable to cbtain a
license for practice.

An initial activity was the construction of a biographical and
training preference ouestionnaire for this target group of physicians.
This was mailed to the group of 261 in December 1969. Natural shrink-
age —- physicians moving and leaving ne forward rz address, death or .
retirement, or licensing via another route -- brought the available pool
down ta 217. By the end of February, 139 physicians had returned question-
naires -- as had 105 of their spouses.

The results of this survey were ‘acluded in a brief report of April
10, 1970, and in a detailed report dated "Spring 1970," filed with the
UPR Project Director and the HSRD Project Officer. Highlights for the
present purpcse, however, may be summarized‘very briefly.

First, 211 but eight of the 139 responding physicians stated an
interest in receiving retraining. Further, almost three-fourths were
currently residents in Puertc Rico, and more than half expressed a posi-
tive interest in practicing in Puerté Rico (with many not responding to
that question).r_ Almest all stated an intent to try for licensure
again. The most frequent preference forblater activity was practice or
service in .a government héspital. Very_few expressed unwillingness to

serve a special assignment in a critical health care need area in Puerto




.

Rico, and their spouses, as determined from the separate questionnaire,
supported this interest in retraining.

Second,this portion of the pool of unlicensed physicians revealed
these characteristics: substantial experience (the median number of
years of previous medical practice elsewhere was 10); most frequent
practice in general medicine, internal medicine, su?gery, or obstetrics/
gynecology; median age, bli; origin about equally divided between Cuba,

‘ éhe Dominican Republic, and Puerto Rico (the latter group had completed'
medical school in other countries, principally Spain); and, origin
principally from comfortably well-to-do families living in cities of
50,000 or more.

In sum: there seemed indeed to be an available pcol ofvphysicians
for retraining. A subgggﬁﬁigl number of that pool expressed interest in
the retraining opportunify, were it to be presented, and an inclination
to practice in Puerto Riéém i? retraining contributed to success in

attaining a license.

Success in Filling the Curso, and Subsequent Licensing History

Stating interest in a retraining opportunity is one thing; taking on
a strenuous six-month program, with consequent disruption of other activ-

ity, and physical, if temporary, move to San Juan necessitated in most
cases, is anotﬁer thing.

The decisiéﬁ_téﬁprqceed with the first Curso was confirmed
April 1970, with tha§ program to begin almost immediately in July
1970. The staffiwas able to select‘and enroll their self-established

goal of 50 physicians. Of that group, UT proceeded through the Curso
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(one died and two withdrew) and Ll sat for the Medical Boards in December.
(The three who did not take the examinations were resident éliens, who

had not lived in Puerto Rico for a sufficiently long period to qualify to
take the examination.) Their performance on the Licensing Exam, by parts,
was: attempted complete Part 1 (Basic Sciences), 38, with 15 passing;
attempted complete Part 2 (Clinical), 38 with 28 passing. Requirements for
licensure of U.S. citizens and foreign nationals vary, however. At the
end of the licensing beard action, and in accordance with the differential
requirements, 33 physicians from the firsf Curso received some form.of
license. Of those who did not, three of the four who attempted the exam—
ination did obtair a license on the folloﬁing licensure examination in
March 1971, including 2 of the 6 physicians receiving Provisional license
earlier who obtained bermanent licensure on the Mareh 1971 examination.
The general flow of the physicians through the first Curso and the two
subsequent examinations is given in Figure 1 on the following page.

The second Curso, begun March 1971, attracted and enrolled 3k
physiciané, of whom T were from the first Curso but whose first post-
Curso licensing attempt had Lueen uusuccessful. For this group, 32 of

-the physicians coumpleted the Curso and took the Boards, with 18 approved
for either a egular or a Special license. Another 5 received a Provi-
sional license. Of the 14 participants who either did not pass the first
post-Curso licensing or received a Provisional license, 5 attempted the
subsequent licensing examination, and 2 of them were approved for practice
with one or another kind of license. The general flow of the physicians
through the second Curso and the two subsequent examinations is shown in

Figure 2.
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The most direct and obvious implication of this history is that the Cursos,
offered for six months each year (approximately).have been sufficiently attrac-
tive that from 34 to 50 physicians have been selected and induced to undertake
the retraining opportunity. |

A second implication is that there are now practicing (or available

for practice).58 additional physicians who have gone through the Curso.

(One from Curso 1 who failed the Boards following that Curso was sub-
sequently reexamined and approved.) This is not parpicularly good
evidence of impact of Curso, however. One needs to know what the typical
experience is for physicians retaking the State Boards, as a gauge for
examining the similar experience for the Curso physicians; further, one
needs to calculate this experience in terms of number of previous failures
on the Boards. Beyond this, it would be desirable td break down the
group into U.S. citizens or aliens, and consequent Board requirements and
type of licensing.options, but at this point it becomes quickly apparent
that considering all the data cells -- pass vs. fail, number of previous
attempts (whizh also must be subdivided, as many physicians sit first

for one part, then another or all of the examinations), citizenship, and
kind of. license -- the’total of 81 Curso 1 and 2 participants pro&ides
too small a number for meuningful comgarisons.

As an attempt to focus on the most critical aspects, we have examined
the numbers of physicians passing or failing eéch part (basic medical
scirnce vs. clinical areas), and have, from that record, computed a proba-
bility of passing the post-Curso Board. Taking the two parts of the
Boards and the two Cursos separately: 41 physicians in Curso 1 took Part
1, (Medical Science area) with 18 or 44% passing; 39 physicians took Part 2,
(Clinical area) with 24 or 62% passing. For Curso 2: 30 physicians took

Part 1, with 9 or 30% passing, and 31 took Part 2, with 20 or 65% passing.




Similar data collected for '"physicians in general" who graduated
from foreign medical schools ére presented together with that for the
Curso participants in Table 1. This takes inté account the nﬁmber of
times specific parts of the Licensing Examination had previously been
faken. With the exception of those physicians taking Part 1 of the
Examination for the first time, Cﬁrso participants compare quite favorably
with '"physicians in general." (It should be recalled that non-citizens

are not required to take Part 1 of the Licensing Examinations.)

The Experimental Assessment of Impact of the Curso

Experimental Variables: -

An early effort in the preparatory activities of the Medical School
and of ETS was the development of twelve tests of medical knowledge, a
Spanish language scholastic aptitude test, and a test of ébility to
understand scientific material presented in written English. The twelve
medical knowledge tests were developed, through standard ETS procedures,
using faculty of the Medical School “to establish specifications and write
items (after training). Technical and editoriél review reduced the number
of items to 40 for each medical knowledge test. Topical content of thesc

tests is: in the basic medical sciences -- anatomy, physiclogy, pharmacology,

microbiology, biochemistry, and pathology; and in the clinical areas --
general medicine, pediatrics, psychiatry, community health, surgery, and

: 1
obstetrics/gynecology.

lNo formal analysis of the technical reliability of these tests was made.
Standard item analy§es were conducted, however, and reveal a good range of
item difficulty and a high degree of internal consistency.
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© TABLE 1

PROPORTION OF PHYSICIANS APPROVED, BY SUB-EXAMINATION, ON FIRST POST-CURSO |
LICENSING EXAM FOR CURED 1 AND CURSO 2 PARTICIPANTS

Curso Number Base Rate**

44/70=.63

1 2 _Combined
Part I
# of Times
Licensing
Exam Was
Taken
Previously
0 9/25=.36 2/14=.14 11/39=.28 (p<.001)* .63
1 6/8=,75 4/7=.57 10/15=.67 (p<.10)* .44
2 1/3=.33 2/4=.50 3/7=.43 NS* .46
3 or more 2/5=.40 1/5=.20 3/10=.30 NS* .24
TOTAL 18/41=.44 9/30=.30 27/71=.38 .55
Part II
# of Times
Licensing
Exam Was
Taken
Previously
0 6/8=.75 -— 6/8=.75 NS* .59
1 12/21=.57 3/5=.60 15,/26=.58 NS* .52
2 2/3=.67 11/14=.79 13/17=.76 (p<.005)* .42
3 or more 4/7=.57 6/12=.50 10/19=.53 (p<.10)* .34
TOTAL 24/39=,62 20/ 31=.65 .54

* Test of significant difference from base rate proportion, using a one-
tailed binomial exact test.

** Base rate established for all foreign trained physicians taking licen-
sure examinations over a period from March 1959, through April 19727
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The general design of the inquiry, then, was to administer the four-
teen tests to Curso applicants just before the Curso began; then, in the
final week of the Curso, to repeat the twelve medical knoWiedge tests,
toward determining if significant gains had occurred. Aiso relevant,
of course, are any '"grades'" or evaluations made by teaching faculty in
the progress of the Curso.
For each Curso, the .vllowing potential matrix of variables becomes
available:
1. Scores (or averages) on each of nine pre-Curso licensing
examinations (the eight tests previously described, plus
a "practical examination");

2. Scores on the twelve pre-Curso medical knovledge tests, the
scholastic aptitude test (yielding a verbal, quantitative,
and total score), and the English comprehension fest;

3. One or more insfructdr-derived evaluations of performance

within the Curso; |

4., Scores on the twelve post-Curso medical knowledge testﬁj

5. Scores on the nine post-Curso licensing examinations.

In addition, of courée, other variables can be dérived from summa-
tions of srores ~- for example, the nine licensing examinations can be
translated into a single pass/fail score -~ or, from differences in
vairs of variablés ~- for example medical knowledge or licensing reex-
amination gain scores.

Thus , there exists a minimum of 45 different variables on each
Curso group. One statistical hazard of using all -- even if in sub-sets
for different purposes -- is, of course, that we have more variables than

ERIC

IToxt Provided by ERI
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people. Another is that there are built--in unavoidable interrelation-
ships among the test variables. 1In the-series of analyses conducted,
wltimately the relationship of every variable to every other variable was
determined, under the strategy that thorough search for tentative trends
might be more useful than more general analyses of less speculative
summations. Data from the complete correlation matrices are presented
in the abpendices, and their most important implications may be summar-
ized beloﬁ. It should be noted that these implications are not results
of rigorous statistical analyses, but rather suggestions from the avail-
able data.

l. With regard to selection: the preliminary data analyées indi-
cated that there are sufficient rélationships between the pre-
Curso &ersus the post—Cursglﬁeasures to permit selection of (a)
those most likely to do well on separate Medical Knowledge
Tests administered after the Curso; and (b) those most likely
to do well in the Curso as measured by quizzes administered
in the Curso; or (c) thése most likely to achieve licensure,
or to achieve a passing score on the individual licensing
examinations (with the exceptinn of the Obstetrics licensing
exam -- see Appendix A and Appendix B).

2. Although the relationships are not high, those who improved
their score the most on the readministration of the Medical
Knowledge Test were those with the lowest scores on ?he,pre—tesﬁ
(this group of course has more room for improvement). Those
‘most likely to obtain tﬁe higher scores on the post~test -~

or on the licensing exams -- were, in general, those with the
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higher scores on the pre-test battery (a typical finding in a
test-retest situation).

With regard to effectiveness of the Curso: first, there is

some evidence, from the analysis ¢f those who improved the most
between pre—tesf and post-test, that the Curso wés most effec-
tive with the lower ability or poorer performing physicians.
There is also a suggestion in the data.that the more pragmatic
(as opposed to those oriented to fact and theory) profited more
from instruction (i.e.,those who do well in’ the clinical aresa

as opposed to medical science aresz pfior to the Curso, tend to
impro&e.ﬁore in both areas).

In general, however, the measures used during the Curso seem
reasonably well related to the content of fhe Medical Knowledge
Tests, both pre-Curso and post-Cursc, which was a somewhat
separate but thoughtful specification of what a physician should
know.

The measures used during the Curso (reflected in the quizzes)

do not seem to be significantly_related to paésing versus
failing licensing. They are, however, related to a number of
the separate licensing areas. It is considerably diétréssing
that the best outside criterion -- passing the medical boards --
‘has a low relationship to the midterm tests, but rather clearly
no relationship to the all~quiz average or number of quizzes
passed. The suggestion is that whatever the students were eval-
uated on after instruction in the #arious instfuctional blocks

is not related to passing iicensure exams.



-14-

6. There is a high positive relationship between the Verbal Apti-
tude, English Reading, and Total Medical Knowledge pretest
score on one hand and the average on the Curso quizzes (e.g.,

the predictor variables cited can be used to identify with-a

high degree of accuracy those who will perform well on criteria

invoked by the Curso instructors).

7. Of larger import: Scores on the Medical Knowledge Pretests are
significantly related to passing licensure (this relationship is
developed much more rigorously in a following section).

8. Taking the separate Medical Knowledge Pretest scores, all but
one (Community Health) have negative relationships to the Total
Gain score (a score representing a simple sum of all Post-Pre
differénces). The scores on Physiology, Pathology, General
Medicine, Pediatrics, and Psychiatry in particular seem to have
substantial negative relationship toﬂthe Total Gain score. 1In
other words, those who improved the most from pre-test to post-
test appear to be those with higher scores on Community Health
and lower scores on the five other areas in particular.

9. Taking the separate Medical Knowledge post-test scores, most have
low but positive relationship to the Total Gain score, as would
be expected (e.g., those scoring high on the separate post-
tests tend to make higher Total Gain scores). However, Community
Health again appears tc stand out in some special way against the
Total Gaiﬁ score: there is a high relationship between Community
Health post-test score and Total Gain score.

What these data mean, with regard to the Community Health test,
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is uncertain. The content of that test seems to be more judgmental
and problem sglving, and less factual in nature than the other
tests. It may be performing a subtle role in identifying a
personal trait or personality style that is associated with im-
provement in medical knowledge (through the Cursé experience)
generally. (With positive relationship for both pre-test and
post-test Community Health vs. Total Gain, it is not plausible

to say the Total Gain accrued because of a good coverage in the

Curso of the Community Health area.)

The Experimental Design for Study of Curso Impact

Some of the interpretations from the data mass just cited have impli-
cations for prcblems other than assessmenf of impact of the Curso, which
is, of course, the basic objective of this report. Towafd that basic
objective, we have selected, as the most frequently available, consistent,
and reliable data frame for that purpose (1) that deriving from the
before/after administration of the medical knowledge tests, aﬁd (2) that
deriving from the examination of scores on the pre-Curso vs. post-Curso
licensing examinations.

Using these two sets of before-after measures, two important ques-
tions must be raised. The first -- as two Curso groups are in&olved, and
as these could differ in initial level of promise (and further, as modifi-
cations in staff, schedule, and curriculum were made after Curso 1): Are
the two groups of phiysicians (Curso 1 and Curso 2) similar or different
in (a) level of promise as revealed by pre-Curso variables, or in (b)

pre-Curso/post-Curso gains? The answer to this question tells us
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(a) where the two groups may be cousbined (to ;ield a larger number for
and greater reliability to the analyses), and/or (b) if there were im-
portant differences (and if so, their probable origin —- in student or
in course characteristics) in impact of the two Cursos.

The second important question, once the prior question is answered,
is: Are there significant evidences of gains between the time the Curso
began and the timé it concluded?

The statistical procedures employed, and the results, are presented

in the next section of this report.

2An important limitation of the design, imposed for practical and cost
reasons, is the absence of a "control group." Any gains found may be
those that would normally occur from self-study, the experience of prior
testing, the tendency for scores to be error-infested and regression
toward the mean "true" score on second testing, etc.
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ANALYSES AND RESULTS

As specified in the previous section, the data collected for both

‘Curso groups lend themselves quite naturally to grouping into five

variable sets. These variable sets can be labeled as follows: (1)
Pre-Curso licensing scores; (2) Pre-Curso testing variables (including

the two aptitude measures, English reading, as well as the twelve UPR
medical knowledge tests); (3) Course scores (thé various measuves taken

on Curso participants during the Cursoc proper, measures which differ
substantially in content from Curso 1 to Curso 2); (4) Post-Curso Testing
Variables (the twelve medicéi knowledge tests); and (5) Post—Curso
Licensing Variables. Raw score means and standard deviations for these
five variable sets as well as tables showing intercorrelations between

and within variable sets have been previously discussed and are given in
Appendices A and B; Appendix A showing the results for Curso 1 and Appendix
B showing the results'for Cufso 2. It should be noted at this point, in
relation to the statistics reported in Appendices A and B, that in neither
Curso were all measures available for all Curso participants. For descriptive
purposes, this problem of ''missing data" has been abproached by using all
available data to compute the various descriptive statistics. For this
reason, the number of cases contributing to a given statistic will vary.
For means and standard deviations, specific numbers contributing to each

/

statistic are given; however, in the intercorrelation tables only the
minimum and maximum values of N are given. While the careful reader will
certainly find interesting and suggestive patterns of correlation presented
in these two appendices, some of which have been mentioned previously, we

shall not pursue at this point any further interpretation of such patterns.

Such interpretation would be clouded as previously noted by (1) the "missing
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valuee"

problem (which in some cases is quite marked), and (2) the
extremely large number gof variables relative to the sample size. Both

of these problem areas serve to reduce the stability of patterns in the

findings which were discussed in some detail in a previous section.

Differences Between Curso Groups

Before asking the question of whether or not the Cursd students made
significant gains, & natural prior question needs attenfion. Specifically,
do the groups of the two Cursos differ in terms of log%c%}lzngg}ated sets
of variables common to¢ the two Cursos? The variable séts that suggest
#hemselves for grouping are: (1) ability (cognitive) variables as measured
by the Verbal and Mathematics Tesls and the English Reading Tést; {(2)
medical knowledge prior to the-Curso, as measured by the pretesting on
the 12 Medical Knowledge Tests; (3) medical knowledge after the Curso,
as measured by the'post;testiﬁg on the 12 Medical Knowledge Tests; (4)
most recent Licensing Sub~-Test scores prior to the Curso; and (5)

Licensing Sub-Test scores on completion of the Curso. Since in all 5
instances we are dealing with sets of variables, an appropriate statis-~
tic is the Multiﬁariate Analysis of Variance (MANOVA). MANOVA is de-
scribedixxsomé detail by Morrison (1967) and Anderson (1958). Loosely
speaking MANQOVA allows thé researcher to test differences between 2 or
more groups on an entire set of variables, simultaneously. The par-
ticular program used for the analyses reported below is that developed

and described By Clyde, Cramer and Sherin (1966). It should be noted

that the means and standard deviations presented in this section will not
necessarily be the same as those given in Appendices A and B. The reasons

for the discrepancies is that MANOVA requires no "missing data" for any
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case on any of the variables; thus those Cursc participants, for whom
scores are not available on as few as one of the variables of a partic-
ular analysis, must be excluded from that analysis. Further, the
participants of Curso 2 included T participants of Curso 1 who failed
the Medical Licensing exam following Cu;so 1 and subsequently "reenrolled"
in the Curso de Perfeccionamiento. While these "repeaters'" can be rea-
sonably included in the results for Curso 1, they may represent a some-
what different group than those otﬁer participants in Curso 2. For this
reason, they have been excluded from any analyses in which their exclu-
sion has led to markedly different results (they have been included in
the coméutations of descriptive statistics in Appendix B).

Means and standard deviations of the ability variables by Curso
group are given in Table 2, While these data indicate consistently

larger means and standard deviations for the first Curso'participants,

TABLE 2

MEANS AND STANDARD DEVIATIONS FOR ABILITY VARIABLES

Test
Curso English
Number Verbal Math . * Reading
1 Mean 25.6 9.9 12.0
N=lk S.D. 11.3 3.9 7.4
2 Mean 2h. L 8.8 11.3

N=33 S.D. 10.1 3.4 5.8
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those differences do not approach statistical significance, either singly
(by Univariate Analysis of Variance) or collectively (by MANOVA). There

is, thus, no indication that either of the two Curso groups started

training with greater ability (Verbal or Mathematical) or with an advan-

tage in English reading.

Means and .standard deviations of the pre-testing with the 12 Medical
Knowledge Tests are given in Table 3. In general the second Curso group
has slightly larger mean scores and slightly smallier variability; howe?er,
the statistical test indicates that the groups do not differ significantly
on this set of variables when taken collectively. The Curso difference
on the single variable Microbiology (Univariate Analysis of Variance)
is significant at the .05 level (F = 3.996).' In other words, there is
no indication that either of the two Curso groups started training with
an advantage in medical knoﬁledge with the possible exception of Micro-
biélogy.

In examining the full set of most recent pre-Curso Licensing exam-
ination scores (8 areas of medical knowledge, excluding the "practical"),
there was no statistically significant difference between Curso groups
when the variables were analyzed collectively as a set. For the individual
comparisons of differences between Curso groups, using each Licensing
area separately, the grbups differed significantly (p<.05) only in the
area of Tropical Diseases. Unfortunately, only 15 members of the Curso 1
and 15 members of Curso 2 had previously taken all eight licensing exam-
inations prior to the Curso, a fact which seriously hampers the examina-

tion of Curso differences. Due to lack of U.S. citizen status, many of the
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Curso participants had taken only the Clinical Area Licensing Tests
(for purposes of obtaining a ''Special License')}. Dﬁe to the reduction
of sample size imposed on the analysis when ;he full set of 8 Licensing
scores was attempted, aﬁ additional analysis was performed for the
Clinical Area Licensing test scores only. The means and standard
deviations on these examinations for tl.z2 clinical area are given in
Table 4. As can be seen iﬁ Table 4, Curso 2 participants appear to have
substantially higher mean scores in the Pre-Curso Clinical Licensing
areas of "Surgery' and "Tropical Diseases." The statistical analyses
suppcrt this intuitive analysis. The Curso groups differ significantly
(F = 3.85; df = 4, 67; p<.0l) on the set of variables. Examining
differences on the indi§idual licensing areas shows that the differences
are, in fact, statistically significant in the area of "Surgery' (F = 8.431;
df = 1, 70; p<.0l) and "Tropical Diseases" (F = 6.904; 1f = 1, 70; p<.0%).
A note of cauticn should be stressed at this point, however. Licensing
prior to Curso 1 consistéd of a considerably less structured and standardized
procedure than that after Curso 1 { and immediately prior to Curso 2). It
is therefore quite possible that the '"most recent'" Licensing Examinatior
scores are not directly comparable, either within or between Curso grouns.
The differences, while significant in a statistical sense, may reflect only
differences in "most recent' examination taken rather than actual differences
in Curso participants' medical knowledge.

Means and standard deviations of the post—~testing with the 12 Medical
Knowledge Tests are given in Table 5. These data suggest a pattern;

specifically, “of the two groups which began the Curso with no noteworthy
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difference in ability or medical knowledge, the second group ended the

Curso with an advantage in medical knowledge over the first group on all

6 of the clinical Medical Knowledge Tests (they were higher on only 2 of

the Basic Medical Science Tests). MANOVA analyses substantiated the
hypethesis of Curso group differences, as shown in Table 6. While the
two Curso grovps differed significantly (o = .05) on but one of the 12
tests (Biochemistry) when considering them separately, the group dif-
ferences on the entire Battery of Tests was significant at the .001 level.
Separate MANOVA analysis for only the Clinical Area Tests showed no
significant group differences; thus the post-Curso differences between
groups can be attributed to the subset of Basic Medical Science Tests.
In other wordsl\EYo groups began the Curso as more-or-less equivalent
on ability and medical knowledge, but these same two groups ended the
Curso with'statistically significant differences on medical knowledge.

Tais suggests, since no prior Curso group differences existed on these
tests, that the amount of gain on medical knowledge is different for the two
Curscs, This hypothesis is borne out qualitatively by the graphs of pre-test-
ing and post-testing for each Curso group on each of the 12 Medical Knowl-
edge Tests (Figures 3 and 4). The graphs suggest an interaction between

group and time of testing (i.e.»differential gain). To test this hypothesis

quantitatively, MANOVA was applied tc the gain scores for the 12 tests
(cf.s Cole & Grizzle, 1966). The results of the analysis are given in
Table 7. Considering the tests individually, the groups differed in
gain significantly (o = .05) on three tests, Biochemistry, Anatomy, and

Physiology: and in terms of the entire battery of tests, the groups
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TABLE 6

RESULTS OF MULTIVARIATE AND UNIVARIATE ANALYSES OF VARIANCE FOR CURSO

DIFFERENCES ON MEDICAL KNOWLEDGE TESTS (POST-TESTING)

Degrees of Degrees of
Freedom for Freedom for
Hypothesis Error F
Multivariate Test! 12 o 65 4.260 p<.001
Univariate Tests
Anatomy 1 ‘76 3.304 p<.l
Physiology 1 76 .446 _—
Pharqacology 1 76 .889 _—
Microbiology 1 76 .053 ———
Biochemistry. 1 76 21.710 p<.001
Pathology 1 : 76 .373 ———
Surgery 1 76 .180 -
Obstetrics | 1 76 2.190 -
General Medicine 1 76 .653 ——-
Public Health 1 76 2.556 -—
Pediatrics 1 . 76 .099 _——

Psychiatry 1 76 .807 —

Lrest of significance using Wilks' lambda criterion.
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TABLE 7

RESULTS OF MULTIVAﬁIATE AND UNIVARTATE ANALYSES OF VARIANCE FOR
CURSO DIFFERENCES IN GAIN ON THE 12 MEDICAL KNOWLEDGE TESTS

. Degrees of Degrees of
Freedom for Freedom for

Hypothesis  Error F

Multivariate Testl 12 64 4.636 p<.001

Univariate Tests
Anatomy ' 1 75 4.126 p<.05
Physiology 1 75 4,815 p<.05
Pharmacology . 1 75 1. 38k ———
Microbiology 1 75 2.672 _—
Biochemistry 1 75 24,854 p<.001
Pathology 1 5 . .290 ——
Surgery 1 75 . 324 —
Obstetrics 1 %5 .985 —_—

 General Medicine 1 _ 75 871 _—

Public Health 1 5 1.056 —_
Pediatrics 1 75 .24 —_—
Psychiatry 1 T5 007 ——

Test of significance using Wilks' lambda criterion.
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differéd, in terms of gain, at the .00l level of significance. That is

to say, there ﬁas a statistically significant differehce in the patterns
of change in medical knowledge between the two Curso groups. The nature
of this difference has been previouély described and is shown in Figures

3 and 4. Summatively, Curso group two gained significantly more on

Biochemistry than did Curso group one, while Curso group one gained

significantly more on Anatomy and Physiology than did Curso group two.

Additional analyses on the subset of 6 Clinical Area Tests showed no sig-
nificant Curso group differences eifher collectively or singly on these
tests; thus, the differential gain is specifically attributable to the
Medical Science Test areas.

Interpretation of these statistically significant differences is ex-
tremely difficult. Differential gains may be due to differences in actual
conduct of the Curso (different instructors, different educational techniques,
different work and study schedules, or even to physical differences in Curso
facilities) or to differential selection procedures leading to differences in
participants (to rule out these last two possibilities, the selection proce-
dure was maintained as more-or-less the same and previous analyses have sug-
gested few pre-Curso differences for the two groups). More sophisticated sta-
tistical gpproaches which mathema*ically control for existing group differ-
ences (Covariance Analysis) were not attempted due to small group sizes rela-
tive to the large number of variables which would need to be considered.

T?ble 8 shows post-Curso group means and standard deviations on the 9
Licensing Examination Sub-tests. Some rather marked differences between
the two Curso groups are evident from the table. Group differences were

tested quantitatively by MANOVAS the results of this test are given in
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Table 9. The analyses show the two groups differing on the Battery of
Licensing Sub-Tests at the .001 level of significance. Additionally,

significant (a0 = .OS):Curso group differences exist for the individual

~

s
sub-test comparisons on Anatomy, Surgery, and Obstetrics. By reference

to Table 8, it is seen that these differences are attributable to the
higher performance of Curso group 1 on the Anatomy and Surgery Sub-Tests
an? the higher performance of Curso group 2 on the Obstetrics SuE-Test.
Reason for these differences may be attributable tq pre-Cursc differences,
in some cases, 6f.to di{fefential Curso benefit. It should be kept in
mind, however, ﬁﬁat the‘two Curso groups did not take the same licensing
examinations following Eﬁe course, although both groups took Post-Curso
Board Examination after the inception of a new series of objective-style
tests (where ‘conscious effort and technical assistance from ETS -. in a
separate project--directed toward "standardizing" this précedure).

In any e&ent, the two groups, which began the Curso more-or-less equal
in ability and medical knowledge, performed differentially on the Battery
of Licensing Tests administered after the Cursos. For this reason, an
analysis of differential gains on licensing exaninations was performed.

Due to limited availability of pre-Curso licensing examination results in
the Medical Science area for both Curso groups (and the great variation,
presumably, in pre—Cursé licensing exams), this analysis was performed

only for the 4 Clinical Area licensing examinations. The differential gain
on these licensihg examinations is shown in Figure 5., Very marked inter-
actions (reflecting differential gain)-are evidenced in the areas of

Surgery and Obstetrics, the gain being greater for Curso 1 participants

in the former and for the Curso 2 participants in the latter. Further there
is some evidence of greater gain for the Curso 1 group in the area of

Tropical Diseases, The statistical analysis of these gains supports the
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TABLE 9

RESULTS OF MULTIVARIATE AND UNIVARIATE ANALYSES OF VARIANCE FOR
CURSO DIFFERENCE ON LICENSING SUB-TESTS (POST-CURSO TESTING)

Degrees of Degrees of
Freedom for Freedom for

Hypothesis  Error F
Multivariate Test® 9 51 14,641 p<.001
Univariate Tests
Anatomy 1 o 5% 13.521 p<.001
Physiology 1 59 1.5k40 _—
Pharmacology 1 59 282 ' —
Pathology 1 59 1.096 _ —_—
Surgery 1 59 17.1k46 p<.001
Obstetrics 1 59 b1.km1 p<.001
General Medicine ll _59 .533 _—
Tropical Diseases 1 59 . 109 —_—

Practical 1 59 1.135 _—

lTest of significance using Wilks' lambda criterion.
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Figure 5: Gains on licensing examinations
(clinical area) for Cursos 1 and 2.
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TABLE 10

RESULTS OF MULTIVARIATE AND UNIVARIATE ANALYSES
OF VARIANCE FOR CURSO DIFFERENCES IN GAIN
ON THE 4 CLINICAL AREA LICENSING EXAMINATIONS

Degrees of Degrees of
Freedom for Freedom for
Hypothesis Error F
Multivariate Test® 4 58 14,409 p<.001
Univariate Tests
Surgery 1 61 26.184 p<.001
Obstetrics 1 61 12.657 p<.001
General Medicine 1 61 0.010 —
Tropical Diseases 1 61 6.598 p<.05

lTest of significance using Wilks' lambda criterion.

observations derived from the figure, and these results are given in Table
10. It can be seen from Table 10 that not only is the overall pattern of
gain significantly different in a statistical- sense between theﬁtwo Curso
groups for the set of licensing examinations,but also the gain differences
are statistically significant for three of the four tests when considering
them individually. The direction of differential gain is obvious from
Figure 5.

The results of our analyses for differential gain appear on the surface
to be contradictory. 1In terms of the 12 UPR Medical Knowledge Tests,
differential gain was strictly attributable to the Medical Rcience area sub-
tests, Whiie in terms of Licensing Examinations, there are clear-cut gain
differences in terms of those examinations in the Cliﬁical Area. It should
be pointed out, however, that the contradiction may be a function of variables

not directly related to the Curso but rather to the nature of the two sets of
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S

instruments used and to certain restrictions placed on the data by using
the most‘generally appropriate statistical tools. The first matter,
~basically that of non-standardization of the licvensing instruments has
been discussed elsewhere in this report. The second matter has also
been mentioned but needs some clarification. Specifically, our two
tests for differences in gain were not, strictly speaking, performed for
the exact same people. The test for UPR test gain differences was for
those Curso participants for which both pre- and post-Curso test scores
ﬁere available. The test for licensing examination gain differences

was for those Curso participants for which both pre- and post-Curso
ligensure examination scoreé were available; and the groups so defined
are‘not ideﬁtical (i.e.,some participants for whom UPR test results

were available did not have available licensure examination results in
the Clinical area prior to the Curso, others did not take the licensuré
examination on compietion of the Curso for various reasons). Due to
these possible distortions of the results, one should be cautious in drawing

too many conclusions from the differential gains.

Overall Gains in Medical Knowledge for the Two Curso Groups

The question remains as to the significance of the overall gains
for the two Cursos on the 12 Medical Knowledge Tests and forlthe clinical
area licensure examination. Since it hes been determined that the two Curso
groups gain differentially in toth areas, the appropriate tests of gains
are within Curso'groups. These analyseé were, performed, and the results
are reported in Tables 11 through 14. As can be seen from Tables 11 and

-12 the gains in both grouns were highly significant ones on every individual




TABLE 11

MULTIVARIATE AND UNIVARIATE TESTS FOR SIGNIFICANT GAINS ON
MEDICAL KNOWLEDGE TESTS FOR CURSO GROUP 1

Degrees of Degrees of
Freedom for Freedom for
Hypothesis Error F
Multivariate Testl 12 32 17.792 p<.001
Univariate Tests
Anatomy 1 43 34.785 p<.001
Physiology 1 43 79.324 p<.001
Pharmacology 1 43 18.059 p<.001
Microbiology 1 43 40.488 p<.001
Biochemistry 1 43 11.454 p<.005
Pathology 1 ’ 43 43.435 p<.001
Surgery 1 43 13.610 p<.001
Obstetrics 1 43. 32!762 p<.001
General Medicine 1 43 91.321 p<.001
Public Health 1 43 34.882 p<.001
Pediatrics : 1 43 22.224 p<.001
Psychiatry 1 43 14.509 p<.001

1 . . X . ;
Test of significance using Wilks' lambda criterion.
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TABLE 12

MULTIVARIATE AND UNIVARIATE TESTS FOR SIGNIFICANT GAINS ON
MEDICAL KNOWLEDGE TESTS FOR CURSO GROUP 2

Degrees of Degrees of
Freedom for Freedom for

Bypothesis Error F

Multivariate Testl 12. 21 19.597 0<.001

Univariate Tests
Anatomy _ 1 32 5.611 ' : ‘p<.05
Physiology 2 1 32 14,648 p<.001
Pharmacology 1 32 5.166 p<.05
Microbiology ‘ 1 32 19.270 ' p<.001
Biochemistry 1 32 86.606 p<.001
Pathology 1 32 ' 29.320 - p<.00l
Sur zery 1 32 19.956 p<.001
Obstetrics 1 32 36.867 p<.00L
General Medicine 1 32 57.156 p<.001
Public Health 1 30 62.482 p<.001
Pediatrics 1 32 . 31.508 p<.001
Psychiatry | 1 32 " 17.085 p<.001

lTest of significance using Wilks' lambda criterion.
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TABLE 13

MULTIVARIATE AND ONIVARIATE TESTS FOR SIGNIFICANT
GAINS ON CLINICAL AREA LICENSURE EXAMINATIONS
FOR CURSO GROUP 1

Degrees of Degrees cf
Freedom for Freedom for
Hypothesis Error F
Multivariate Pest? L 28 ' 55.645 T<.001
Univariate Tests
Surgery 1 31 50.149 p <001
Obstetrics 1 31 0.001 ~
General Medicine 1. 31 23.hk72 p<.001
Tropical Diseases 1 31 79.93k p<.001

lTest of significance using Wilks' lambda criterion.

TABLE 1%

MULTIVARIATE AND UNIVARIATE TESTS FOR SIGNIFICANT
GAINS ON CLINICAL ARFA LICENSURE EXAMINATIONS
FOR CURSO GROUP 2

Degrees of Degrees of
Freedom for Freedom for
Hypothesis Error F
Maltivariate Test L4 27 16.628 p<.001
Univariate Tests
Surgery 1 31 -1.267 _
Obstetrics 1 31 28.165 p<.001
General Medicine 1 31 L5, 822 p<-001
Tropical Diseases 1 31 27.518 p<.001

lTest of significance using Wilks® lambda criterion.
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test of the UPR Medical Knowledge Battery (and for the Battery as a whole).

This would tend to indicate an extremely beneficial impact of the Curso on
both groups in terms of scores on the Medical Knowledge Tests (in both the
basic medical science areas and in the clinical areas).

Tables 13 and 14 indicate that overall gain on the Clinical Area .
Licensing Examinations was significant, cousidering the entire set of
examinations, for both Curso groups. For Curso 1 participants, the gain
was significant on every individual test area except that of Obstetrics
(in fact there was a very slight loss in that area). Curso 2 participants
showed significant gains for all greas except that of Surgery. The
overall picture is again indicative of a beneficial impact of the Curso
in terms of Licensure examinations (at least for the Clinical Areas).

There are problems in interpretation, mentioned beforé, that some-
what cloud these indications; and, further, it can be argued that some gain
is expected on the UPR Medical Knowledge Test Battery since the same
Eggig_were given at both administrations. 1In spite of such limitations
~ on our findings, the preponderance of the findings strongly support the
notion that the Cursd de Perfeccionamiento (for both Curso groups) has

served to increase substantially the medical knowledge of the participants.

Predictability of Licensure from Pre-Curso Data

Sor.e comment has been made earlier regarding the general lack of single
variable relationéhiﬁs of pre-Curso variables to the dichotomous variable of
post-Curso licensure. Two basic approaches to this problem are standardly
employed, using in both cases the entire set of "predictor" variables. One
is the Multiple Regression approach, treating the dichofomous outcome as

a two-valued variable (e.g., Dersons obtaining license: can be assigned a

score of 1, and those not obtaining license can be assigned a score of 0).
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The topic of multiple regression is treated extensively in Draper and Smith
(1966) and in most advanced statistics tests. The other approach is that
of Discriminant Analysis (cf,, Morrison, 1967), which finds some "best"
dimensior., representing a linear combination (a weighted sum) of the
variables of interest, which maximally discriminates between two groups.

We have chosen the latter approach for various technical reasons. Specif-
ically we have used stepwise discriminant analysis, a technique which adds
variables, one at a time, to.the discriminant function on the basis of a
predetermined decision rule. The specific program used was the BMD Stepwise
Multiple Discriminant Analysis program (cf., Dixon, 1964). The decision

rule adopted is a standard one, add that variable, of those remaining, whicn

maximally discriminates between the two groups, given any discriminacing

pover related to those variables (if any) already contributing to the

discriminant function has been partialled out. Loosely speaking, the

variable added is the one most discriminating any previously undiscriminated
differences between the groups. The variables used in our discriminant
analysis were the Pre-Curso scores on the UPR Medicdl Knowledge Tests and
the pre-Cursc licensure examination scores in the Clinical Area (a total
of 16 variables). The two groups were (1) those obtaining license on the
first Board examination following the Curso, and (2) those not obtaining
license. For purposes of this analysis, Curso 1 and Curso 2 participants
were combined (both groups were reduced in size due to "missing data" on
some variables, and the "repeaters" in Curso 2 were not used). The combi-
nation of groups seems justified due to the similarities in the two Curso
groups of the relational patterns among the 16 variables of interest here.
The resulting groups included a total of 67 Curso participants (40O who

were licensed and 27 who were not).
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As a result of the analysis it was determined that optimal discrimi-

nation between the Licensed and not Licensed group was obtained by using

only 3 of the 16 variables. All three of these variables weré from the

"set of UPR Medical Knowledge tests. They were the tests ir. the area of

Anatomy, Surgery, and Psychiatry. The partial F values (representing the
independent discriminability of the three variables after any discriminability

of the remaining two has been partialled) are given in Table 15,

TABLE 15

PARTIAL ¥ VALUES FOR THE THREE VARIABLES
OF THE DISCRIMINANT FUNCTION

Variable Weight F [sh b
Anatomy .123 2.7801 1,63 p<.2
Surgery .160 3.6966 1,63 p<.1
Psychiatry ' 116 3.0001 1,63 p<.l

The partial F values for those variablés not included in the discriminant
function (representing the residual discrimination of these variables after
the discriminability of all three variables included in the discriminant
function has been remdved) are given in Table 16. From a casual obser-
vation of these two tables, it is clear that the variables of the discrim-
inant function have greater discriminability than do those not included (as
should be the case). The dimension (canonical variable. ) which best
discriminates the Licensed and not Licensed groups is given, as previougly
stated, by a weighted sum of the scores oﬁ the three tests contributing to
the discriminant function. The weights are given in Table 15 above. It
should be noted that those weights are applied to the '"standardized" scores
(z.scores, computed by subtracting the mean and then dividing by the standard

deviation) and not the raw test scores.
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TABLE 16

PARTTAL F VALUES FOR THE THIRTEEN VARIABLES
NOT INCLUDED IN THE DISCRIMINANT FUNCTION

Variable F 4af P

UPR Medical Knowledge Tests

. Physiology .2826 1,62 Cop>.5

Pharmacology .5184 | 1,62 p>.5
Microbiology .0839 1,62 p>.5
Biochemistry L5k 1,62 p>.5
Pathology .0526 1,62 p$.5
Obstetrics 1.2925 1,62 p>.2
General Medicine 1.56L7 1,62 p>.2
Public Health .2122 , 1,62 p>.5
Pediatrics L0618 1,62 p>.5

Licensing Tests (Clinical Area)

Surgery T 2077 1,62 ' p>.5
Obstetrics L1324 1,62 p>.5
General Medicine 1.1541 1,62 p>.2

Tropical Diseases 1.2100 1,62 p>.2
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TABLE 17

FREQUENCY DISTRIBUTIONS OF TWO GROUPS
ON CANONICAL VARIA%LE

Frequency for Frequency for
Value of Group Obtaining Group Not Obtaining
Canonical Variable License License
-%.0 to -3.5 1
~3.5 to -3.0
-3.0 to -2.5 2
-2.5 to -2.0 : 1
" -2.0 to -1.5 : 3
-1.5 to -1.0 . 1
-1.0 to -0.5 | b 3
-0.5 to 0.0 4 5
0.0 to 0.5 10 ' 3
0.5 to 1.0 9 | 3
1.0 to 1.5 7 1
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The frequency distribution of scores for the two groups in terms of this
"best discriminating" dimension is given in Table 17. From the table,

it can be seen that the group obtaining license has a higher average

score than the group which-did not obtain license. The group means are
-.80 for the no License group and .54 for the group obtaining license.

The discrimination is reflected in the multivariate F value (corresponding,
in a loose way, to the univariate ¥ for group differences on the canonical
variable), The F value obtained was 9.343, with 3 and 63 degrees of
freedom, which is significant at p<.00l.

Of_greater practical significance is the degree to which our post hoc
classificatioh scheme is successful in determining those who obtain license
and those who do not. The correct and incorrect classifications, based on
a cutoff point which is the‘value of the canonical variable half the

distance between the two group meaﬁs, are given in Table 18. From the table

-

-

TARLE 18

CORRECT AND INCORRECT CLASSIFICATIONS
OF CURSO PARTICIPANTS
BASED ON DISCRIMINANT ANALYSIS

Classified as

Actual Belonging to Group
Group - :
Membership Obtaining - Not Obtaining
License ) License
Obtained Co o
License 33 T
Did Not
Obtain
License 9 18

it can be seen that 51 of the 67 (over 76%) of the Curso participants were

correctly classified on the basis of only three Pre-Curso Variables. This
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statistic 1is not as impressive as it would appear at first glance, for it
should be remembered that if we arbitrarily classified a perscn randomly
into the licensed group or unlicensed group by the flip of & coin, then
we would -expect +to correctly classify half of the persons so assigned
(also, obviously,if we were to classify everyone into the licensed group
we would have obtained exactly 40 correct classifications out §f 67
(60%)). We can, however, examine our improvement in classification as
compared to that which we would expect by random assignment. Our propor-
tional improvement over random assignment is given by (51-33.5)/33.5 or
.52. Thus we have a 52% improvement over chance assignment classification.
The significance of this improvement over chance can be computed by the
normal approximation to the binomial process we would obtain by random
assignment (using p=1/2, n=67). The computed corrected z is 4.15 with
level of significance less thar .001. We can 'therefore state with
considerable confidence that our discriminant analysis classification scheme
is in fact an improvement over chance classification, and while the T6%
correct classification rate is less impressive than it could be, it still
provides an improved.selection process.

It should be.noted at this point that classification schemes based on
such techniques as we have used often depend greatly on the specific group
for whiéh it is combuted. That is to say, since the approach. uses the

most discriminating combination of variables based on available data, there

is room for spurious relationships. Recent empirical studies3 have shown
dramatically the instability of "optimal" weights under use with a different

sample. Some "cross-validation" of this predictor should be undertaken

3

See, for example, the work of Dawes of the Oregon Research Institute.
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pricr to using it as a screening tool. Nevertheless, considering the
relatively small number of variables used in the discriminant function
compared to the sample size, it is certainly indicated that the UPR
Medical Knowledge Test Battery (specifically the three tests entering

our discriminant function) could be used effectively in scfeening those
applicants, for future Cursos, who have éreatest potential in terms of
passing the Licensing examination. To be sure, such screening is
completely unwarranted as long as supply exceeds demand for the Curso
and as long as funds aré available for training all applicants. Brrors,
of one type or another, are always likely with any less-than-perfect
selection rule. The major errors here are (1) selecting for training
individuals who will nct benefit (as reflected in their not obtaining
license), and (2) excluding from training those wﬁo could benefit. It is
not the significance of a predictive eguaticn that is critical in such a
case, but rather the careful weighting of the costs involved (and we mean
by costs much more than those measurable in dollars) in making each of
the two types of inevitable errors.

In this regard, it should also be pointed out that we considered in
our prediction only the first administration of the Board examination
following the Curso. It has been mentioned previousiy that some Curso
participants who did not obtain license at this time did, ir fact, obtain
license on the following administration of the Board Exams. Further, we
have not distinguished between Provisional, Special, or Regular License
or between U. S. citizenship status. The careful reader will recognize

that a type of "residual' analysis may clarify this point.
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Individual Differences

Throughout our discussion we have concentrated on aggregates and
averages in describing the effects of the Curso. It is quite instructive,
however, to consider the individual Curso participant to obtain a "feel"
for the thrust of the data. Obviously, examination of individual profiles
for all participants on -all variables presents a cumbersome task, the
result of which is such a magnitude of data that one easily loses sight
of the forest due to all the trees. For this reason we will concentrate
on those data considered most reliable, the UPR Medical Knowledge Tests,
and on a specific sub-group of Curso participants, the "repeaters" in
Curso 2. This group is not chosen arbitrarily, but rather due to the .act
that measures on the variables are available at three points in time (Pre-
Curso 1, Post-Curso 1, and Post-Curso 2); The UPR Medical Knowledge Test
Profiles for 6 of the "repeaters'" are given in Appendix C (one "repeater"
did not take the tests on completioﬁ of Curso 2). While it.is surely unsound
to generalize from such a small (and certainly unrepfesentati&e)sample, tlie
changes in test profiles from one‘administration to another reflect, to
‘an extent, the broader data base. Scores for a given individual on a given
test obviously do not show uniform or even consistent improvement. Where
test scores actually decline from one administration of a test to the next,
this probably reflects the unreliability of the test. Perhaps the most
important observation is that there is a consistent overall raising of the

test profile following both of the Cursos.
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CONCLUSIONS

Considering the necessary limitations of the design, the very impor-
tant question of relative impact of the Curso can not : answered in any
definitive way. The resul®s do indicate, however, that regarding Licensing
Examinations,the Curso participants in general do as well as or better than
comparable groups of foreign-trained physicians. It is also possible,
with the data at hand, to speag directly to the question of absolute impaét
of the Curso on its participants énd otherWise.

It was obvious from the early exploratory workvthat a substantial
number of potential conéumers existed on the Island. The relative ease
with which the Curso attracted these consumers speaks to the attractiveness
and credibility of the Curso as a viable instrument which could serve the
medical needs of the Island and at the same time provide appropriate
employment tc foreign-trained physicians.

By all measures available, both Cursos appeared to bé successful in
improving the medical knowledge of the participants. This is overwhelmingly
obvious from the analyses of Curso gains on both the UPR Medical Knowledge
Test and on the licensing examination (subject toblimitations previously
specified).

In terms of producing sorely needed health manpower personnel in the
form of licensed physicians, the Cursos were likewise successful. From a
cost-efficiency point of view, the Cursos should fare quite well relative
to other means of producing licensed physicians. The impact of thig effect
of the Curso goes considerably beyond the confines of the academic and
clinical training facilities, extending to the potentially improved health

care of hundreds of people on the Island.
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There are now available effective screening instruments to be
used for future Cursos, should the need occur. These instruments may in fact
prove to be beneficial tools for evaluation in other areas of physician
training.

Finally, the broader impacts of the Curso on medical planning for
health care delivery systems, potential and untapped health care personnel
pools, health care education, etc., are too numerous and diverse to
document here. Suffice it to say that the planning, implementation and
conduct of the Cursos have proved to be a catalyst for increased inﬁovation
within the medical education community. These intangible and diffuse
benefits ares most likely the greatest succegs of the Curso, in the final

analysis.
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APPENDIX A

MEANS, STANDARD DEVIATIONS,
AND GORRELATIONS FOR
VARIABLE SETS

CURSO 1




TABLE A-1

MEANS AND STANDARD DEVIATIONS OF
PRE-CURSO VARIABLES (CURSC 1)

Standard

Variable Mean Deviation
Verbal Aptituile 25.24 11.35
Mathematical Aptitude 9.76 3.91
English Reading 11.95 T7.40
Anatomy 14,34 3.91
Physiology 13.3k4 L.82
Pharmacology 17.26 b, T4
Microbiology 13.68 3.71
Biochemistry 16.35 4,60
Pathology 15.32 5.28
Surgery 11.21 3.54
QObstetries 19.19 L.28
General Medicine 15.72 5.22
Public Health 15.45 3.78
Pediatrics 17.87 b.u3
Psychiatry 15.47 3.92

|==

k5
45
LY
b7
b7
L7
b7
46
47
L7
u7
b7
W7
L7
W7



Licensing Test

Anatomy
Physiology
Pharmacology
Pathology
Surgery
Obstetrics
General Medicine

Tropical Diseases

TABLE A-2

MEANS ANDSTANDARD DEVIATIONS OF

PRE-CURSO LICENSING (CURSO 1)

Mean

5T7.29
63.76
67.94
62.88
55.46
72.63
63.42
59.89

Standarad

Deviation

21.7h
10.97
15.30
1k, 45
15.83
11.7h
12.70
13.60

|=

17
17
17
17
39
38
38
38



TABLE A-3

MEANS AND STANDARD DEVIATIONS FOR
POST-CURSO VARIABLES (CURSO 1)

Standard
Variagble Mean Deviation
Anatomy 17.51 3.91
Physiology 18.60 L4.30
Pharmacology 19.71 3.h9
Microbiology 17.47 3.85
Biochemistry 18.98 3.97
Pathology 20.38 .5.21
Surgery 13.09 3.55
Obstetrics 22.58 4,1k
General Medicine 21.18 .86
Public Health 18.98 3.73
Pediatrics 21.67 4.98
Psychiatry 18.00 k.02

|=

45
L5
45
L5
L5
Ls
L5
L5
L5
b5
L5
L5



TABLE A-h

MEANS AND STANDARD DEVIATIONS OF
COURSE SCORES (CURSO 1)

Variable : Mean
Number of Quizzes Taken 9.28
Number of Quizzes Passed T.37
Midterm 1 78.02
Midterm 2 63.65
Mean Standard Score All Quizzes 50.38
Pass~Fail 0.58

Rating 38.69

Standard

Deviation

1.98
2.02
13.88
9.88
5.hk
0.50
lh.3%

=

43
43
1
43
10
43
Ls



TABLE A-5

MEANS AND STANDARD DEVIATIONS OF
POST-CURSO LICENSING

Standard
Licensing Test Mean Deviation
Anatomy 68.87 10.65
Physiology T2.21 12.17.
Pharmacology T72.61 9.78
Pathology T7.03 10.13
Surgery 77.7T9 T.17
Obstetrics T73.21 T.90
General Medicine 77.82 7.92
Tropical Diseases 80.71 5.62
Practical 75.30 11.46

1=

38
39
38
39
39
38
38
38
37
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APPENDIX B

'MEANS, STANDARD DEVIATIONS,
AND CORRELATTONS FOR
VARIABLE SETS

CURSO 2




TABLE B-1

MEANS AND STANDARD DEVIATIONS FOR
PRE- CURSO VARIABIES (CURSO 2)

Staﬂdard
Variable Mean Deviation
Verbal Aptitude 2k.03 10.21
Mathematical Aptitude 8.74 3.4k
English Reading 11.27 5.77
Anatomy. 1k4.56 k.02
Physiology 14.82 L.52
Pharmacology 17.27 L1k
Microbiology 15.32 3.39
Biochemistry 15.88 u§35
Pathology 15.29 L.23
Surgery . 11.00 2.75
Obstetrics 19.65 L.21
General Medicine 17.24 3.49
Public Health 15.88 3.26
Pediatrics 17.53 L.72
Psychiatry 16.00 4.13

1=

3k
3L

3k
3L
3k
3L
3k
3L
3k
3L
3k
3k
3k
3k



B-2

TABLE B-2

MEANS AND STANDARD DEVIATIONS FOR
PRE-CURSC LICENSING (CURSO 2)

Standard
License Test Mean Deviation
Anatomy 63.50 16.37
Physiology 64.00 12.39
Pharmacology 66.00 T.46
Pathology 66.40 12.43
Surgery 65.2k4 11.90
Obstetrics T1.24 11.46
General Medicine 63.03 15.63
Tropical Diseases 67.9k4 12.23

1=

15
15
15
15
34
34
34

34



A Variable

Anatomy
Physiology
Pharmacology
Microbiclogy
Biochemistry
Pathology
Surgery
Obstetrics
General Medicine
Public Health
Pediatrics
Psychiatry

TABLE B-3

A

MEANS AND STANDARD DEVIATIONS FOR

POST-CURSO VARIABLES (CURSO 2)

Mean

15.
17.
18.
17.
23.
19.
13.
23.
22,
20.
.03
18.

22

88
91
82
67
58
6k
4o
95
09
21

79

Standard
Deviation

W V1T D I w w v Fw s W

.9k

ST
.88

.69
T2
a1
.31
.83

.03

.80
L1k
55

=

33
33
33
33
33
33
33
33
33
33
33
33




Score

Midterm 1
Midterm 2

B-4

TABLE B-k

MEAN:» AND STANDARD DEVIATIONS FOR
COURSE SCORES (CURSO 2)

Standard

Mean Deviation
100.17 13.82
97.8k4 19.22

=

30
31



Licensing Test

Pass-Fail

Anatomy
Physiology
Pharmacology
Pathology

Surgery
Obstetrics
General Medicine
Tropical Riseases

Practical

TABLE B-5

MEALS AND STANDARD DEVIATIONS FOR

POST-CURSO LICENSING (CURSO 2)

Mean

0.68
56,41
75.79
T1.55

- 75.17
67.8k4
83.90
TT.77
80.16
77.16

Standard

Deviation

0.48
17.03
9.70
9.51
8.3k
10.21
5.56
9.26
7.2k
8.03

|=

31
29
29
29
29
31
31
31
31
31
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TABLE B-8

CORRELATIONS OF PRE-CURSO VARIABLES WITH COURSE SCORES (CURSO 2) 29 < N

Verbal Aptitude
Mathematical Aptitude
English Reading
Anatomy
Physiology
Pharmacology
‘Microbiology
Biochemistry .
Pathology
Surgery
Obstetrics
General Medicine
Public Health
Pediatrics

Psychiatry

*¥Corielation is significant et .05 level
NOTE: Decimal is omitted

Midterm 1

057
oL
439
SR
186
195
058
108
166 -

117

162
201
137
135
108

Midterm 2

127
118
221
367*
020
099
205
032
195
232
191
057
086
275
084

A

(=
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B-12

TABLE B-12
CORRELATIONS OF PRE-CURSO LICENSING VARIABLES WITH COURSE SCORE VARIABL:S

(CURSO 2) 13 < i < 31

— o
g g
S S
o o
:
S g
Anatomy 266 ‘ 344
I ysiology 635% 322
Pharmacology - 370 28l
Pathology 156 ' 00k
Surgery . 288 . 29k
Obstetrics 382% 315
General Medicine - o8k 032
Tropical Diseases 253 305

*¥Correlation is significant at .05 level

NOTE: 'Decimal is omitted
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TABLE B-15

CORRELATIONS OF POST-CURSO VARIABLES WITH COURSE SCORE VARIABLES

(CURSO 2) 30 < ¥ ¢ 3L

~
g
g
[}
5
=
Ana’omy : 052
Physiology 308
Pharmacclogy 171
Microbiology 027
Biochemistry gho*
Pathology 209
Surgery ‘ ' 203
Obstetrics - 068
General Medicine L35%
Public Health 148
Pediztrics © hoh¥
Psychiatry 132

%Correlation is significart at .05 level

NOTE: Decimal is omitted

Midterm 2

(@)
\J1
n

336
305
119
636%
36L %
123
355%
Ll
08k
h3E*
092
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B-18

TABLE B-18

INTERCORRELATION OF COURSE SCORE VARTABLES (CURSO 2) N = 2¢&

Eﬁ&mnnl

-3
no
w

k

Midterm 2

*¥Correlation is significant at .05 level

NOTE: Decimal is omitted




B-19

TABLE B-19
CORRELATIONS OF COURSE SCORE VARIABLIS WITH POST-CURSO LICENSING VARIABLES

(CURSO 2) 27 < W < 30

~ o
= E
g 5
© v
&3] 3
Pass -Fail 390% L8g#
Anatomy 196 12
Physiology he8¥% 306
Pharmacology 638% 3TL*
Pathology 339 029
Surgery ' ho1x h13*
Obetetrics L36¥ hho*
General Medicine Lok 323
Tropical Diseases . 280 300
Practical ' 088 116

¥Correlation is significant at .05 level

WOTE: Decimal isg omitted
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APPENDIX C

UPR MEDICAL r’NOWLEDGE
TEST SCORE PROFILES FOR SIX
FOREIGN TRAINED PHYSICIANS

WHO PARTICIPATED IN BOTH CURSOS
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¢----- POST CURSO |
e—-—o POSTCURSO 2
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Figure C-1: Test Profiles for Physician No.
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C-5
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—.—e pOST CURSO 2
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Figure C-5: Test Profiles for Physician No.
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Figure C-6: Test Profiles for Physician No.
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