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SUMMARY

The increasing international mobility of medical stu-
dents has inspired the search for an international
assessment format. As one step along this line, kinetics
of knowledge acquisition and final cognitive levels of
students were compared among one Dutch, one
German and four Italian medical faculties. For this
comparison, the Maastricht Progress Test (MPT) was
used. For four out of the six participating faculties, it
was possible to compare the level of knowledge of sixth-
year students. These data showed no significant differ-
ences on the test as a whole. On the other hand, as
judged from cross-sectional data on students from all
study years, the kinetics of knowledge acquisition
showed different trends. In one school applying
problem-based learning, acquisition of knowledge by
students occurred almost linearly. In another school,
over the first 2 years, acquisition of knowledge occurred
only in the basic sciences but not in clinical or public
health/behavioural sciences. In two other schools over
that same period, students seemed to gain no know-
ledge at all. In some faculties, a marked boost in know-
ledge was noted with third- or fourth-year students.
These findings may be explained by peculiarities of the
respective curricula, selection of students-during their
studies, and national or local assessment procedures. It
is preliminarily concluded that the different educa-
tional approaches and assessment systems in medical
education in Europe seem to have only limited influ-
ence on the final level of knowledge of the graduates.
On the other hand, these differences may influence the
kinetics of knowledge acquisition, especially in distinct
domains like basic or clinical sciences. Therefore, the
MPT may not be suitabe to solve the problem of assess-
ment of individual international exchange students, but
it may be helpful in identifying corresponding cogni-

tive levels on, for example, basic sciences for students in
different curricula.
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INTRODUCTION

Over the last decade, there has been a growing interest in
the international positioning of institutions for higher
education, especially with respect to participation in stu-
dent mobility programmes. Within the European Union,
this interest has been strengthened by financial support
from programmes like ERASMUS, LINGUA and TEMPUS.
However, the participation of medical students in these
programmes has lagged behind, as compared to most
other academic disciplines (Bourgeois 1992). One of the
explanations provided for this phenomenon derived from
the fact that the curricula of European medical schools are
differently scheduled. Consequently, most students par-
ticipating in international exchange programmes had to
accept that the match between their home and host facul-
ties would be imperfect and, as a consequence, that they
would not receive credits for all study time abroad.
Furthermore, these students may be requested to re-sit
for exams missed when on leave. Since these unwanted
effects also occurred in other disciplines, the European
Commission created a special pilot programme to experi-
ment with a transfer system of course credit points (the
European Community Course Credit Transfer System,
ECTS). For medicine, another approach could be to con-
sider a trans-European assessment system akin to the
United States Medical Licensing Examination.
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Against this background, the present study aimed to
investigate whether differences exist with respect to final
levels of knowledge and the kinetics of knowledge acqui-
sition of medical students in three European countries.
Furthermore, the outcome of the study could indicate
whether the MPT is applicable to assess individual stu-
dents after a period of study in another European country.

MATERIALS AND METHODS
Participating medical faculties

Six European faculties of medicine participated in this
study: one Dutch, one German, and four Italian schools.
In this report, each faculty will only be designated by a
capital letter. Curricula of all participating faculties had a
nominal study time of 6 years. Two of the participating
faculties had fully integrated, problem-based medical
curricula; one other faculty had some students partici-
pating in such programme in a ‘parallel track’, whereas
all other students followed a conventional curriculum.
Students in three schools exclusively followed conven-
tional, discipline-orientated curricula. In this study, stu-
dents were classified according to the curriculum year
they actually followed, i.e. if a second-year student had to
redo the second year, he or she was again considered a
student in year 2.

The Maastricht Progress Test

The format of the test used for the comparison was the
Maastricht Progress Test (MPT; Van der Vleuten &
Verwijnen 1990). In brief, the MPT is a written test con-
sisting of about 250 true—false items sampling the full
domain of knowledge that a medical graduate should mas-
ter. For each issue of the MPT, a stratified random selec-
tion is made from a computerized item bank containing
some 16,000 items. The stratification is based on the
International Classification of Diseases (ICD, WHO
1992). Data on reliability and validity of the MPT have
been summarized by Van der Vleuten & Verwijnen (1990).
At the Maastricht Faculty of Medicine (MFM), a new
issue of the MPT is given to all students of all classes four
times a year.

One of these tests, the MPT sat by MFM students in
June 1992, was used for the international comparison.
Originally, this test included 217 items. Twelve items
were removed after the Maastricht students had com-
pleted the test, based on valid comments by these stu-
dents. Furthermore, for the international comparison,
seven items were removed that specifically addressed the
situation in The Netherlands (e.g. on Dutch health
insurance systems). For the remaining 198 items, eight
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departments (including Microbiology and Pathology)
contributed 72 questions to the basic sciences domain, 15
departments (including Rehabilitation Medicine) con-
tributed 99 questions to the clinical sciences domain, and
six departments (including Health Economics, Health
Law, and Epidemiology) contributed 27 questions to the
public health/behavioural sciences domain. These 198
items were translated from Dutch into German and
Italian, and checked on the wording by medical experts.

Sample selection

One of the practical drawbacks of the MPT is that, ide-
ally, all students within one school should sit for the test
at the same time. For the MFM, this was organized as
usual. All 811 participants were seated for a maximum of
4h in one big hall. For some of the other faculties,
because of the large size of the classes, it proved impossi-
ble to have all students participating. In these cases, it
was advised that entire classes should be dropped (e.g.
years 2 and 4) rather than any attempt made to select a
sample of participants from each class. At some faculties
with large classes, however, a random sub-division
within classes already existed. In that case, some faculties
preferred to include one sub-class rather than the full
class of students of a given year (Table 1). Another prob-
lem in organizing this comparison was matching as
closely as possible the motivation of the students to par-
ticipate in the MPT. At MFM, the MPT is a major ele-
ment in the students’ summative assessment scheme.
Therefore, every student considers the test as an exami-
nation and will try to achieve the best score possible. At
faculty U, the test was also included as an element in the
summative assessment programme for students in years
1-4. In most of the other faculties, however, summative
assessment is mainly based on disciplinary exams.
Therefore, the MPT could not be inserted in the regular
scheme of exams, particularly because it was hard to get
the participation of full classes. On the other hand, facul-
ties S and T found teachers who agreed to marginally
raise the marks on their disciplinary exam if the student
would pass the MPT (see below). Nevertheless, students
failing the test would not lose any credit points.

Scoring of the MPT

All participating students used optically readible scoring
forms, as developed and used at MFM. Forms used
abroad were returned to MFM for reading and computer
processing.

Students’ individual scores were calculated by sub-
tracting the number of incorrect answers from the num-
ber of correct answers, ignoring the items for which no
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Table 1 Numbers of students participating in the international MPT comparison (full class size in parentheses)

Months in Study year (Y)

training
Faculty [+ (Y-1)x 12} 1 2 3 4 S 6
Q* 4 48 (300) 0 0 12 0 121 (130)
R* 6 82 (214) 82 (213) 92 (191) 54 (94) 27 (75) 2
st 7 85 (124) 84 (115) 86 (108) 57 (86) 39 (66) 35 (73)
Tt 8 128 (360) 174 (360) 5* 0 9 23 (140)
Ut 9 30 (30) 29 (29) 24 (24) 21 (21) 3 0
v 10 164 (164) 140 (140) 115 (115) 155 (155) 117 (117) 120 (120)

* Voluntary student participation without credit reward.

+ Voluntary student participation with credit reward on passing the MPT.
1 Mandatory student participation (included in the faculty’s summative assessment scheme).

answer was provided (C-I scores). This method is applied
to discourage guessing on the items by students
(Verwijnen, Van der Vleuten & Imbos 1990). The result-
ing score was converted to a percentage of the number of
questions in the test, i.e. 198. To decide whether a stu-
dent had passed the test for each class, the mean score
and the standard deviation (SD) were calculated. Any
student scoring below the main score of his or her own
class minus 1-0 SD was considered to have failed the test.

Each student participating in this comparison received
two feed-back forms on their achievement as compared
to the class. On one form, their individual scores and the
mean scores of their peer group were given grouped
according to the 15 test strata. On the second form, the
results of the student and his or her peer group were split
up over the 29 departments that had contributed items to
this test, distributed over the three domains. For each
domain, a separate sub-score was calculated.

Statistics

For each participating class in all faculties, descriptive
statistics of the mean C-I scores on the full test and on the
three domains were calculated (Table 2). To determine
whether differences in mean C-I scores could be consid-
ered statistically significant, standard errors were calcu-
lated and 95% confidence intervals created. Thus, differ-
ences between mean C-I scores were considered
significant at the P < 0-05 level.

Since the numer of participating students per class per
faculty differed considerably, a decision had to be taken
with respect to the minimum number of students per
class that still allowed comparisons. A compromise had
to be made between the number of students per class and
the number of possible comparisons. Therefore, com-
parisons between classes were only made provided the

number of participating students in both classes
exceeded 20.

RESULTS
Comparison of sixth-year cognitive levels

For the purpose of comparison of knowledge levels of
final-year students, only data from faculties Q, S, T and V
could be used. As shown in Fig. 1A, the range of mean C-
I scores of sixth-year students (neglecting the timepoint
in the sixth year at which the MPT was taken) on the test
as a whole was small (41-47-44-39%) and there were no
significant differences. However, if the same comparison
was made for each of the three test domains, significant
differences between faculty V on one hand, and faculties
Q, S and T on the other became apparent. Students of
faculty V obtained a mean C-I score which was
5-03-7-50% higher than scores of students of faculties Q,
S and T in the domain of clinical sciences (Fig. 1C) and
12-45-18-63% higher in the domain of public
health/behavioural sciences (Fig. 1D). In the domain of
basic sciences, however, students of faculty V had a mean
C-I score that was 9-:35-11-67% lower than that of stu-
dents of faculties Q, S and T (Fig. 1B).

Comparison of cross-section kinetics of knowledge
acquisition

In this paper, kinetics of knowledge acquisition are
defined by the differences in class mean C-I scores on the
MPT or its domains for a series of four to six consecutive
classes. The mean scores on the test as a whole and on
each of the three domains for each cohort of students of
each faculty are given in Table 2. From a review of the
plotted mean scores with the 95% confidence limits, sig-
nificant differences emerged most consistently between
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60 70 Figure 1 Mean per cent correct-minus-

T incorrect (C-I) scores of sixth-year students
of faculties Q, S, T and V: (A) scores on the
c full test; (B) scores on the basic sciences
domain; (C) scores on the clinical sciences
domain; and (D) scores on the public
health/behavioural sciences domain. Scores
are not corrected for differences in total
study time. Error bars represent upper 95%
confidence limits.
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faculties S and U, S and V, and U and V. All plots for
these three faculties are presented in Fig. 2.

First-year students of faculties S, U and V showed no
significant differences in initial knowledge on the test as
a whole (Fig. 2A). With respect to the kinetics of overall
knowledge acquisition, three patterns emerged.
Knowledge acquisition of students of faculty V seemed
to proceed almost linearly over the whole period of
study. Knowledge acquisition in faculty U developed
parallel to V from year 1 to year 2, but showed a signifi-
cant boost after year 2. Students of faculty S showed lit-
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tle gain in overall knowledge from years 1 to 2, an obser-
vation also made for faculty T (Table 2). For faculty S,
this lag in knowledge acquisition is apparently compen-
sated for in years 3-5, after which no further gain in
knowledge was detected. However, significant differ-
ences between faculties S, U and V were only detected
for third year students.

In the basic sciences domain, marked increases in
knowledge were noted for students of faculty S from
years 3 to 4, and for students of faculty U from years 2 to 3
(Fig. 2B). Significant differences between mean scores of
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students of faculties U and V were found in years 3 and 4,
and between faculties U and S in years 4, 5 and 6.

A marked knowledge boost was also detected in the
clinical sciences domain for students of faculty S from
years 3 to 4. In year 3, the mean score of students of fac-
ulty S was still significantly lower than those of faculties
U and V; the mean scores of faculties U and V were also
mutually significantly different (Fig. 2C).

The most consistent differences were observed in the
public health/behavioural sciences domain (Fig. 2D). It is
noteworthy that the mean scores of the students of these
three faculties were already significantly different in year
1. The mean score of faculty U in year 4 was not signifi-
cantly different from those of faculties S and V, respec-
tively; all other differences were statistically significant.

DISCUSSION

In this study, knowledge levels of sixth-year students could
be compared for students from four out of the six partici-
pating faculties. Students’ mean scores on the full test were
surprisingly similar. On analysis of the scores on the basic,
clinical and public health/behavioural sciences domains,
however, the mean score of students of faculty V on the
basic sciences domain turned out to be significantly lower
than that of the other faculties, which is compensated for
by the higher scores of faculty V students on the clinical
and public health/behavioural sciences domains. The
validity of the latter observation will be discussed below.
Another peculiar finding is that the final-year students of
faculties Q, S and T scored significantly better on the basic
sciences domain than on the clinical sciences domain.
However, it should be kept in mind that the circumstances
under which the students participated in the MPT varied
(see Table 1). Furthermore, on interpreting the data, one
should also consider that faculty V students were experi-
enced in handling this test format, whereas students from
other faculties encountered this format for the first time.
Nevertheless, the similarity of the scores of final-year stu-
dents on the MPT suggest this test potentially to be useful
as part of an international medical licensure exam. In that
case, complimentary assessment formats like the Objective
Standard Clinical Examinations (OSCEs) should be added
(Feletti et al. 1983; Van der Vleuten & Verwijnen 1990).
The cross-sectional data obtained in this study indicate
that the kinetics of knowledge acquisition of students of
medical faculties in Europe may be quite different. In
general, these differences are most likely explained by
pluriformity of medical curricula and/or the associated
examination systems. The significant increase in know-
ledge on basic sciences for students of faculty U (as com-
pared to faculties S and V) from years 2 to 3, for example,
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may be explained by a national licensure examination on
basic sciences held by the end of year 3. The marked
increase in knowledge observed for students of faculty S
in basic and especially clinical sciences from years 3 to 4
coincides with the start of their intense training in clini-
cal sciences in year 4. However, the accompanying boost
in knowledge in the basic sciences of faculty S students is
not explained in that way. An alternative explanation
could be that, at this faculty (as in faculties R and T),
there is a strong selection of students during their studies
(see Table 1), which may yield an increase of the mean
scores on the test as a whole in the higher classes.

The validity of the significant differences between the
mean scores of students from faculties S, U and V on the
public health/behavioural sciences domain may be low.
The fact that significant differences already existed for
first-year students may strongly indicate that part of
these items were formulated in a specific cultural context
unfamiliar to students from other countries. However,
the influence of the scores on these items on the score on
the full test is rather limited as this domain contains only
13% of the items of the full test.

The data presented in this paper do not yield evidence
that curricula which are quite different with respect to
teaching methodology (e.g. integrated, problem-based
versus disciplinary, lecture-based) yield different overall
knowledge levels for the final-year students. In Dutch
national studies like the one described in the present
paper, Bender et al. (1984) and Verwijnen et al. (1990)
found comparable graduate knowledge levels and even
knowledge acquisition kinetics for students from MFM
and other Dutch medical faculties. At that time, all latter
faculties had discipline-orientated, lecture-based curric-
ula that were strongly different from the integrated, prob-
lem-based curriculum at MFM. Both types of curricula
were also often found to yield comparable knowledge lev-
els in graduates in other countries (Berkson 1993).

In conclusion, for three medical faculties from three
European countries, different trends in the kinetics of
students’ knowledge acquisition over the full curriculum
were observed. Consequently, progress testing may not
be a suitable solution for the student assessment prob-
lems encountered in international student exchange. On
the other hand, cross-section knowledge acquisition
graphs, as presented in Fig. 2, could be used to identify
corresponding cognitive levels of students on individual
domains (e.g. basic sciences) in different curricula.
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