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There are still some limitations with regard to the microscopic
image and the size; the direct reading of a slide also requires a high
power connection such as ATM, and the costs of such high power
lines are still considerable. However, technical developments occur
quickly and will be able to overcome these shortcomings in the
near future.

Conclusions
New communications technologies facilitate many tasks in the cur-
rent work of pathologists. This includes education, routine diag-
nostic work and answering scientific questions and involve the fol-
lowing possibilities:
i) General and surgical pathology can be taught in a more direct

and fascinating way.
ii) The exchange of experiences on histology, new technologies

etc. is facilitated.
iii) A second opinion can be achieved easily and quickly, thus

leading to greater safety for the patient and physician.
iv) New diagnostic standards can be widely and quickly distrib-

uted.
v) All these improvements can be attained independent of geo-

graphical distance.
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Multiple-choice questions are widely used for testing knowledge of
medical students in North America, while oral examinations and
written, essay type examinations, remain the standard means of
assessing students in Europe and other parts of the world influ-
enced by the European approach to medical education. Each of
these two modalities seem to offer some advantages and some
disadvantages. Multiple-choice examinations are more suitable for
simultaneous testing of large numbers of students, and are easier
to standardize. On the other hand, individual oral or written exami-
nations can be customized more easily and are thought to more
accurately assess students’ ‘real” knowledge and understanding of
concepts. Multiple choice questions often deal with minutia and by
design, the answers are preselected by the examiner. Such ques-
tions favor recognition and are more suitable for testing knowledge
ot facts rather than concepts. These tests are considered by many
educators to be far removed from real life situations in which the

practicing physician will not be given a preselected list of possible
choices but rather complex problems that cannot be reduced to five
choices. Oral examinations could, however, be rather subjective
and the criteria could vary considerably from one examiner to
another. The number of topics covered in a typical oral examination
is small in comparison with the broad range of topics that can be
included in a multiple-choice examination.

In an effort to retain some of the advantages of standard multi-
ple-choice examinations but also expand their scope and introduce
more flexibility in their application, we have explored new modali-
ties of testing medical students. To provide data that such new test-
ing methods give acceptable results, we have compared new test-
ing formats known as “extended matching” and open-ended
“uncued questions” with multiple-choice questions. We have also
introduced computer-based testing and have devised new ways of
testing students’ knowledge of microscopic and macroscopic
pathology.

Over a period of 10 years we performed a series of studies at
Jefferson Medical College in Philadelphia, and the University of
Kansas School of Medicine, Kansas City, and have shown that new
modalities of student testing can increase the psychometric validi-
ty and reproducibility of examinations. Examinations based on
uncued questions and extended matching proved to be superior to
those based on multiple-choice questions.

The popularity of new testing modalities varied considerably
among students. Most students were opposed to open-ended
uncued questions, which were, however, considered by the faculty
to reflect best the “real knowledge”. Extended matching questions
and computer-based testing were received well by students of both
medical schools.

We have also noticed a change in students’ approach to study-
ing pathology and their ability to integrate their knowledge of this
discipline with other basic science subjects. Computer-based
examinations stimulated students to actively use their computers
during the course and have increased their computer literacy and
enthusiasm for informatics and use of computers in medicine.

The response of the faculty was mixed, but over a period of
time most instructors became familiar with constructing questions
in the new formats and became more enthusiastic about the novel
testing system. New computer-based courses were developed and
with some modifications, one of them was transferred to the
University of Zagreb School of Medicine, Zagreb, Croatia.

The results gained by introducing new testing modalities have
shown that the testing methods currently used for assessing stu-
dents’ knowledge can be improved. The introduction of new testing
methods could have a positive effect on students’ approach to
studying pathology.
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