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Background. Problem-based learning (PBL) emphasizes active
generation of learning issues by students. Both students and
teachers, however, tend to worry that not all important knowl-
edge will be acquired. To explore this question, problem effec-
tiveness (i.e., for each problem, the degree of correspondence
between student-generated learning issues and preset faculty
objectives) was examined in three interdependent studies.
Method. The three studies used the same participants: about
120 second-year students and 12 faculty tutors in a six-week
course on normal pregnancy, delivery, and child development at
the medical school of the University of Limburg in The Nether-
lands, 1990-91. The participants were randomly assigned to 12
tutorial groups that were each given the same 12 problems; the
problems were based on 51 faculty objectives; the tutors were
asked to record all learning issues generated by their groups.
Study 1 addressed this question: To what degree are faculty
objectives reflected by student-generated learning issues? Study
2. To what extent do students miss certain objectives, and are
these objectives classifiable? Study 3: Do students generate
learning issues not expected by the faculty, and are these issues

relevant to course content, and finally, why do students generate
these issues? To help answer these questions, the studies em-
ployed expert raters and a teacher familiar with the course con-
tent. Results. Study 1: For the set of 12 problems, the average
overlap between learning issues and faculty objectives was
64.2%, with the percentages for individual problems ranging
from 27.7% to 100%. Study 2: Of the 51 objectives, 30 were not
identified by at least one tutorial group; these objectives were
grouped into three categories; on average, each group failed to
identify 7.4 objectives (15%). Study 3: Of 520 learning issues, 32
(6%) were unexpected; 15 of these were judged to be at least
fairly relevant to course content; they were grouped into four
categories. Conelusions. The students’ learning activities cov-
ered an average of 64% of the intended course content; in addi-
tion, the students generated learning issues not expected by the
faculty, and half of these issues were judged relevant to the
course content. Thus, PBL seems to permit students to adapt
learning activities to their own needs and interests. Acad. Med.
68(1993):207 213,

The concept of problem-based learn-
ing (PBL) is generally seen as an at-
tempt to apply modern cognitive
views on teaching and learning to in-
structional practice and curriculum
design.! Many investigations indicate
that competence is fostered not pri-
marily by teaching to transmit infor-
mation but through teaching to en-
courage specific kinds of cognitive
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activities.? Learning needs to be an
active, constructive mental activity
that enables students to build from
what they already know. Students
should become architects of their own
knowledge and eventually take full
responsibility for their own learning.
Problem-based curricula are assumed
to reflect these scientific conceptions
of the conditions of human cognition
and learning.!

First, it is assumed that PBL pro-
motes contextual learning, since new
knowledge is acquired in the context
of some meaningful problem or situa-
tion. Situated knowledge is consid-
ered to be more accessible because the
situational cues that activate the
knowledge are stored within the same
cognitive structures.®* Second, dis-
cussion of a problem will activate
previously acquired knowledge in
order to construct a mental represen-
tation or model of the problem,
which, in turn, would facilitate the

comprehension of new information
relevant to that particular problem.58
Third, problem discussion will in-
crease intrinsic motivation because it
involves the learners more actively in
the issues at hand.® And fourth, the
emphasis on self-directed learning
will encourage students to reflect
upon and control their own learning
activities and develop self-regulatory
skills conducive to lifelong learning.?®

In PBL students are confronted
with a problem consisting of a de-
scription of a set of phenomena in
need of explanation. The problem has
been specifically designed for instruc-
tional purposes. Eight to ten stu-
dents, in a group guided by a tutor,
discuss the problem and try to explain
the phenomena in terms of their un-
derlying processes, principles, or
mechanisms.” During this initial dis-
cussion, issues emerge that require
further exploration. These student-
generated learning issues are topics
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that the individual tutorial group de-
cides are prerequisites for a better
understanding of the problem under
discussion.®® Thus, learning issues
are the starting points for students’
learning activities and serve as guides
for studying literature relevant to the
problem at hand. Students engage in
self-directed learning activities in
order to find information regarding
the issues raised. In a second tutorial
session, each participant reports the
information he or she has found.
During this meeting an attempt is
made to integrate the information
that has been collected and to draw
conclusions.

When teachers design problems,
they have in mind certain topics that
students are expected to cover.
Hence, a goal of curriculum design in
this area should be to construct prob-
lems that are indeed effective in
reaching the intended learning out-
comes. Whether students undertake
learning activities planned by faculty
members is to a large extent deter-
mined by the learning issues gener-
ated. If students fail to generate the
appropriate issues, the preset objec-
tives are not identified, and hence the
intended learning outcomes are not
accomplished. Ineffective problems
cause difficulties for students in gen-
erating the appropriate learning
issues, implying that students’ learn-
ing activities may not cover the in-
tended subject matter, which, in turn,
will lead to lack of content coverage.
Consequently, the effectiveness of a
problem may be defined as the degree
of correspondence between student-
generated learning issues and preset
faculty objectives. This definition is
illustrated by a problem presented to
the students at the medical school of
the University of Limburg, The
Netherlands, during a second-year
course about normal child develop-
ment in the 1990-1991 academic
year.

Problem: Tall Girl

During the last few years, Ellen has
grown tall very quickly. She has
always been a tall girl, but at the age
of 11 years and the height of 5 feet,
4 inches, she rises head and
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shoulders above her age group. Peo-
ple always take her to be older,
which sometimes becomes weari-
some. What will become of her? She
still has not reached puberty

In designing this problem, the
teachers had five objectives in mind:
(1) what are the normal rates of child
growth, (2) what are the normal
stages in secondary sexual character-
istics, (3) what endocrine control pro-
cesses influence growth, (4) what are
the psychological effects of being ex-
tremely tall compared with others in
one’s age group, and (5) what diag-
nostic procedures are available to
predict ultimate height. Given the
problem, one tutorial group generated
five learning issues: (1) what are the
normal patterns of growth rate, (2)
what factors influence growth, what
hormones are concerned with growth,
and what are their effects, (3) what
kinds of physical changes take place
during puberty and what are the pos-
sible explanations, (4) what tests can
be used with regard to growth, and (5)
what medical interventions are possi-
ble in a case of abnormal growth.

Comparing the learning issues of
this tutorial group with the preset
faculty ohjectives in detail reveals
that this tutorial group only partially
covered the faculty objectives. Four of
five objectives were identified by the
tutorial group. The fourth objective,
addressing the psychological effects
of being extremely tall, was not iden-
tified by this tutorial group. This is a
Type A mismatch. Interestingly, the
tutorial group generated one learning
issue, what a doctor can do with a
case of abnormal growth (issue 5),
that did not correspond to any of the
faculty objectives and as such was not
expected. This is a Type B mismatch.

Whereas problem effectiveness can
be expected to determine students’
learning, only a few studies have actu-
ally addressed the relationship be-
tween the nature of problems and
students’ learning activities.1®~!2 The
purposes of the present article are (1)
to provide an overview of previous re-
search conducted in this area and (2)
to describe three interdependent
studies of the overlap between faculty

objectives and student-generated

learning issues.
REVIEW OF THE LITERATURE

Consideration of the effectiveness of
problems in PBL is dominated by the
question whether students are able to
generate all the appropriate learning
issues and are able to identify the re-
quired knowledge. Faculty members’
observations with regard to the effec-
tiveness of problems suggest that stu-
dents sometimes tend to focus on just
one detail of the problem that is most
appealing to them.

The PBL literature contains sev-
eral examples of studies that examine
whether students actually identify the
knowledge required.’®-12 These stud-
ies have investigated the matches be-
tween course objectives and student-
generated learning issues. Tans et
al.,”? for example, studying a prob-
lem-based course on muscle physiol-
ogy for physiotherapy students, used
two techniques to analyze the match
between faculty objectives and stu-
dent’s learning issues: (1) a method
based on experts’ judgements and (2)
a text-reduction method. The first
method consisted of requiring experts
to judge for each faculty objective
whether it was reflected in learning
issues. This method resulted in an
average percentage of overlap of 68.3
(SD, 24.6). The second method, a
text-reduction technique, consisted of
reducing both faculty objectives and
learning issues into lists of concepts
and comparing the lists to determine
the overlap. The percentage of over-
lap between the two lists of concepts
was 39.6 (SD, 22.9}. The authors ar-
gued that the text-reduction tech-
nique is more stringent in determin-
ing the percentage of overlap than is
the technique of using experts’ judge-
ments. The difference between the
two techniques may be explained by
the fact that text reduction is based
on the assumption that two concepts
correspond with each other only if ex-
actly the same terminology is used,
whereas experts tend to interpret
what is intended rather than to focus
on precise formulations.

Coulson and Osborne also con-
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ducted a study to examine to what
extent students were able to identify
all course objectives. With specific
objectives in mind, a couple of
teachers selected seven patient-prob-
lem simulations in a PBL module.
Learning issues generated by the tu-
torial groups were collected and three
raters compared them with a faculty-
generated list of objectives. The re-
sults showed that, for all the tutorial
groups taken as a whole, the groups
succeeded in identifying all course
objectives. However, at the individual
group level, each faculty objective was
identified on the average by five of
the twelve tutorial groups (42%). No
information was provided as to
whether the unidentified objectives
were important.

Students’ success in identifying
faculty objectives was also tested in a
study conducted by Shahabudin. In
this study, a conventional course was
compared with a parallel problem-
based track. The former course con-
sisted of lectures in systemic pathol-
ogy and clinical microbiology as part
of a conventional medical curriculum.
The problem-based course included a
ten-week period during which tutorial
groups discussed a series of problems
selected from the conventional sys-
temic pathology course. Each tutorial
group was asked to list all the learn-
ing issues that arose from the discus-
sion. At the end of the period, all
learning issues were compiled into a
smaller set of more general subjects.
This list of subjects was compared
with the faculty members’ list of
topics to be covered by the tutorial
groups and the list of topics to be cov-
ered in the conventional curriculum.
It was found that, in general, the tu-
torial groups succeeded in identifying
all required topics. The author con-
cludes that this congruence indicates
that learning from problems is not
entirely student-directed but can
largely be influenced by teachers.

The results of the studies discussed
thus far indicate that students suc-
ceed reasonably well in identifying
preset faculty objectives. The studies
fail, however, to suggest why some
faculty objectives are not always
identified by students. Exploring the
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nature of these unidentified objec-
tives, or searching for their common
characteristics, can probably give
more insight into why they were not
identified. Furthermore, the studies
discussed do not provide any hint as
to the nature of the unintended learn-
ing issues. Tans et al.*? conclude that
a majority of the unexpected learning
issues were relevant to the course
content, without further specifying
why these issues were generated.

THREE STUDIES

The purpose of the present investiga-
tion was to analyze the relationship
between preset faculty objectives and
student-generated learning issues,
both with regard to faculty objectives
not identified by students (Type A
mismatches) and with regard to
learning issues not expected by
teachers (Type B mismatches). Three
studies were designed to suggest an-
swers to three sets of questions: (1)
To what degree are faculty objectives
reflected by student-generated learn-
ing issues? (2) To what extent do stu-
dents miss certain objectives, and are
these faculty objectives classifiable?
(3) Do students generate learning
issues not expected by the faculty?
Are these issues relevant to the course
content, and why do students gener-
ate these issues?

All three studies used the same
group of participants: about 120 sec-
ond-year students at the medical
school of the University of Limburg
in The Netherlands, 1990-1991. The
medical school has a problem-based
curriculum. In addition, 12 faculty
tutors were part of the experiments.
Both the students and the tutors were
randomly assigned to 12 tutorial
groups. All analyses were conducted
at the level of the tutorial group.

The three studies also used the
same basic data. The course under
study was a six-week course that cov-
ered themes related to normal preg-
nancy, delivery, and child develop-
ment, represented by 12 problems
about topics such as childbirth, psy-
chomotor development, and psycho-
sexual development. The problems
were based upon 51 faculty objectives

that covered the course as a whole; for
individual problems the numbers of
objectives ranged from one to eight,
with an average of 4.3. For each prob-
lem, the tutors were asked to record
all learning issues generated by their
tutorial groups. The tutorial groups
generated one-to-ten learning issues
per problem, with an average of 3.6.

STUDY |

Study 1 was designed to assess to
what degree preset faculty objectives
were reflected by student-generated
learning issues. This study can be
considered a conceptual replication of
the Tans et al'? study. Experts'
judgements were used to measure the
concordance hetween course objec-
tives and student-generated issues.

Procedure

Twelve pairs of 24 expert raters were
asked to judge the matches between
faculty objectives and student-gener-
ated learning issues. For a given
problem and a given tutorial group,
the pairs were instructed to compare
each student issue with each objec-
tive, with each rater individually
judging the correspondence between
faculty objectives and learning issues.
For example, a problem might have
contained five objectives, and the tu-
torial group might have generated
five learning issues. Hence, each rater
in the pair would have had to make 25
comparisons for a single problem and
a single group. To reduce the total
number of comparisons to be made by
each pair of raters, a design was used
in which the raters were nested
within problems and within tutorial
groups, i.e., each pair rated each
group’s performance on only one
problem. {If each pair has been re-
quired to judge all learning issues gen-
erated for all 12 problems by each of
the 12 tutorial groups, each individual
rater would have had to make about
2,200 comparisons).

For each comparison, each rater
had to judge whether a particular
learning issue (1) definitely corre-
sponded with a particular faculty ob-
jective or (2) definitely did not corre-
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spond with that objective. (For the
purpose of analysis, the few cases
when raters could not give definite
judgments were considered noncorre-
spondences). A faculty objective was
assumed to have been identified by
the students when the two raters
agreed that a learning issue corre-
sponded with the objective. If both
raters agreed that there was no corre-
spondence or if the raters disagreed
(i.e., one indicated a correspondence
and the other a noncorrespondence),
then an objective was assumed not to
have been identified by the students
(presumably, they had failed to study
the subject matter specified by the
objective).

Results

The levels of interrater agreement for
the individual pairs of raters ranged
from 67.5% to 97.3%, with an average
of 78.9%. Since these percentages
might have been overestimated true
interrater agreement, because of
agreements based on chance alone,
Kappa coeflicients were computed for
each pair of raters as an alternative
measure for interrater reliability. The
Kappa coeflicient takes into account
the expected proportion of agreement
due to chance alone. It can take
values between zero and one.'® The
Kappa coefficients for the pairs of ob-
servers ranged from .23 to .64, with an
average of .43. The average Kappa
value of .45 demonstrates a moderate
level of agreement between raters.

It should be noted that the corre-
spondence between faculty objectives
and student-generated issues is quite
difficult to judge, since a learning
issue arises from a discussion in the
tutorial group that, in itself, is not
available to the raters. This lack of
background information in some
cases makes it difficult to judge to
what extent a learning issue is rele-
vant to a particular objective, al-
though the students involved proba-
bly know exactly what is intended by
the learning issue. The level of agree-
ment between the raters, however,
was fairly high, indicating that in
most cases the raters were able to
make clear judgements, even without
additional  context information.

Given the results of both methods for
assessing reliability, the conclusion
may be drawn that the rating proce-
dure provides fairly reliable ratings.

The effectiveness of the problems
was measured as the degree of overlap
between faculty objectives and learn-
ing issues. As shown in Figure 1, the
degrees of overlap between objectives
and issues for the 12 problems ranged
from 27.7% to 100% (F; 145 = 6.84,
p < .000). The average overlap for
the set of 12 problems was 64.2%. For
ten of the 12 problems, the overlaps
were close to this average (within 15
percentage points).

In summary, faculty objectives
identified by the 12 tutorial groups
averaged about 64%. However, the
percentages differed across problems,
implying that some problems were
more effective than others.

STUDY 2

The purpose of Study 2 was to explore
why some tutorial groups did not
identify certain faculty objectives.
Thus, the attention in this study was
focused on those faculty objectives
definitely not identified by one or
more tutorial groups (i.e., Type A
mismatches).

Procedure

To investigate why some tutorial
groups had failed to identify certain
faculty objectives, further analyses
were conducted. Faculty objectives
not identified by one or more tutorial
groups were ranked in a list, based on
the numbers of tutorial groups omit-
ting them. This list was presented to
a teacher who was familiar with the
course content (he was the teacher
responsible for the design of the
course). He was asked to categorize
the objectives listed, using any classi-
fication he considered meaningful.

Results

The results of the match procedure
described in Study 1 showed that 30
of 51 faculty objectives were not iden-
tified by one or more tutorial groups.
The numbers of tutorial groups fail-
ing to identify one or more of these

Percentage

"8 9 10 1l 12

I 2 3 4 5 6 7
Problem

Figure 1. Percentages of overlap be-
tween preset faculty objectives and
student-generated learning issues for
problems in a second-vear course
on normal pregnancy, delivery, and
child development, University of
Limburg, The Netherlands, 1990-
91. About 120 students, assigned to
12 tutorial groups, participated in
the course. The overlap between
learning issues and faculty objectives
was determined by pairs of expert
raters.

objectives ranged form one to eight.
Nine of the faculty objectives were
neglected by one tutorial group; an-
other nine objectives were missed by
two tutorial groups. Only two objec-
tives were neglected by eight of the 12
tutorial groups. On average, each tu-
torial group failed to identify 7.4 ob-
jectives. This implies that about 15%
of the course objectives (7.4 of 51)
intended by the teachers were defi-
nitely not identified by the students
as relevant to their learning.

The teacher’s classifying procedure
revealed three major categories of
Type A mismatches: (1) faculty ob-
jectives related not so much to prob-
lems as to other curricular activities,
(2) objectives spanning more than
one problem, and (3) psychological
and social objectives. Although these
categories are not mutually exclusive
and exhaustive, they suggest why
these faculty objectives were not
identified by the students.

The first category consists of fac-
ulty objectives to be attained through
curricular activities other than small-
group work. It should be noted that
the medical school at the University
of Limburg not only tries to stimulate
learning through problems, but also
offers opportunities to master the
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medical domain through other in-
structional means. Some curricular
objectives are to be achieved through
laboratory work. Others are mastered
through skills training such as physi-
cal examination training. Students
participating in these curricular ac-
tivities might have found it unneces-
sary to generate learning issues with
regard to these objectives, because
they had already studied the subject
matter in the context of other curri-
cular activities. For example, training
was offered to the students in which
they learned how to examine the po-
sition of the fetus. One problem pre-
sented to the students also dealt with
prenatal examination, and the stu-
dents were intended to study the dif-
ferent positions of the fetus. It ap-
peared that some students did not
identify this objective.

The second category consists of ob-
jectives broadly defined and requiring
an extensive search into the litera-
ture. Examples of such objectives are
“the influence of the environment on
child development” and “theories of
child development.” These objectives
hardly guide students in studying a
specific topic, since they refer to very
broad issues.

The third category consists of psy-
chological and social faculty objec-
tives, such as “psychological effects of
being extremely tall compared with
the age group” or “psychological well-
being of a woman during pregnancy.”
The first example reflects an objec-
tive of the tall girl problem described
earlier. This objective was not identi-
fied by eight of the 12 tutorial groups.

Furthermore, the data suggest that,
if faculty objectives of a certain prob-
lem focus on both biology and psycho-
logical objectives, students generate
biology learning issues at the expense
of psychological issues. By contrast, if
a problem contains only paychological
objectives, students do generate these
issues and do identify the required
course objectives.

STUDY 3
Self-directed learning implies that
students are free to choose their own

learning issues. As a consequence,
they may generate issues not ex-
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pected by the faculty. These learning
issues may still fit within the frame-
work of the course, since PBL accords
students an active role in the acquisi-
tion of knowledge. Study 3, therefore,
concentrated on the nature of the
issues generated beyond faculty ob-
jectives (i.e., Type B mismatches).
The guiding questions of study 3 were
(1) To what degree do students gener-
ate unexpected learning issues? (2)
To what extent may these issues be
considered relevant to the course as a
whole? (3) Why do students generate
these issues?

This study highlights student-gen-
erated learning issues rather than fac-
ulty objectives. The data consisted of
the student issues judged as “not re-
flecting any of the faculty objectives.”
If both raters agreed that a student-
generated learning issue definitely did
not correspond to any of the faculty
objectives, this issue was categorized
as an unexpected learning issue.

Procedure

Unexpected learning issues were ex-
amined regarding their relevance to
the content of the course. A faculty
member who was familiar with the
course content (the same teacher used
in Study 2, who was responsible for
the design of the course) was asked to
judge the relevance of these learning
issues. He had to indicate whether an
issue was irrelevant, fairly irrelevant,
neutral, fairly relevant, or relevant. In
addition, exploratory analyses were
conducted to examine why students
generated unexpected learning issues,
For this purpose, the teacher was
asked to sort these learning issues
into meaningful categories.

Results

The 12 tutorial groups generated 520
learning issues for the 12 problems.
The raters agreed that 32 learning
issues (6.2%) definitely did not corre-
spond to any of the faculty objectives.
Of these 32 issues, eight were then
judged fairly irrelevant, nine neutral,
14 fairly relevant, and one relevant.
Consequently, 47% of the unexpected
learning issues seemed to be at least
fairly relevant to the course content.

The sorting procedure, which was
conducted to identify key features of
these unexpected issues, revealed four
categories: (1) learning issues related
to prior knowledge deficiencies; (2)
learning issues focusing on patient
management and medical interven-
tion rather than on physiology or
pathophysiology; (3) learning issues
associated by faculty with additional
curricular activities; and (4) learning
issues arising from students’ personal
interests in, and experiences with, the
subject matter.

The first category consists of learn-
ing issues associated with deficiencies
in the students’ prior knowledge. The
faculty had not expected these learn-
ing issues to be generated because the
issues were assumed to be a prerequi-
site to an initial understanding of the
problem, studied by students in
courses earlier in the curriculum. For
example, a problem concerning the
topic of child vaccination was devel-
oped to encourage students to study
child vaccination schedules. Some tu-
torial groups, however, generated
issues related to the immune system,
although teachers assumed that this
basic knowledge already had been
mastered during a particular first-
year course. Thus, the learning issues
associated with the immune system
were related to deficiencies in the stu-
dents’ prior knowledge.

The second category contains
learning issues to be addressed in
later years of the program. The first
two academic years at the medical
school of the University of Limburg
emphasize normal physiologic and
pathophysiologic processes. Patient
management and medical interven-
tion are addressed in the third and
fourth academic years. The problem
of the tall girl gave rise to learning
issues such as “medical intervention
of abnormal growth,” “medication
side eflects influencing normal
growth,” and “abnormal growth rate
due to an intracerebral tumor.” These
learning issues focus on diagnosis and
therapy rather than physiologic pro-
cesses. This implies that students
sometimes generate learning issues
that normally would be dealt with in
later parts of the program.

Learning issues in the third cate-
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gory are associated with additional
curricular activities such as training
in physical examination skills. Al-
though these issues are presented to
the students in the laboratory rather
than through problems, some stu-
dents did generate these issues. A
possible explanation is that these stu-
dents actually did not participate in
the training. For example, one tutor-
ial group generated the learning
issues “examination of the reflexes of
a newborn,” whereas this topic could
have been addressed during skills
training. Another possible explana-
tion is that skills training had raised
students’ interest in the subject mat-
ter, motivating them to spend more
time on it.

The fourth category contains learn-
ing issues that can only partially be
derived from the content of the
course, because they were generated
in response to salient details in the
text of the problem rather than to the
main focus of the problem. For exam-
ple, a problem dealt with prenatal ex-
amination. One tutorial group gener-
ated the issue “purpose of physical
training during pregnancy,” referring
to one sentence in the text of the
problem in which the phrase “physi-
cal training during pregnancy” was
mentioned. It was assumed that such
learning issues arose from the stu-
dents’ personal interest or experi-
ences. Furthermore, these issues are
mostly connected with topics often
discussed on television, newspapers,
and other mass media.

In summary, it can be concluded
that the students mainly generated
unexpected learning issues in re-
sponse to their own needs and inter-
ests. Although these issues were not
planned by the faculty, 47% of them
were rated either fairly relevant or
relevant to the course content.

GENERAL DISCUSSION

The result of the present study — that
an average of 64% of the faculty ob-
jectives for a given problem were ac-
tually generated as learning issues by
the students — is nearly similar to the
result reported by Tans et al.*? They
found an overlap of 68.3%. Both of
these results differ from the percent-
age of overlap found by Coulson and
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Osborne.’® They reported that each
faculty objective was generated on
average by five of 12 tutorial groups,
for an overlap of 42%.

In the present study, the tutorial
groups definitely failed to identify
about 15% of the faculty objectives as
being relevant to their learning. Anal-
ysis showed that these objectives were
directly related to curricular activities
other than specific problems, spanned
more than one problem, or were psy-
chological and social objectives rather
than hiological objectives.

The percentage of student-gener-
ated learning issues that were not ex-
pected (i.e., did not correspond to any
of the preset faculty objectives) was
6.2%. Of these unexpected learning
issues, 47% were judged by a teacher
to be either fairly relevant or relevant
to the objectives. Both of these per-
centages are low in comparison with
the findings of Tans et al.,'* who
found that 21% of learning issues did
not correspond to faculty objectives
and that 77% of unexpected issues
were either fairly relevant or rel-
evant.

The results of the present study,
including the nature of the unex-
pected learning issues (relating to
students’ deficiencies in knowledge of
previous course work, anticipations of
future course work, non-small-group
curricular activities, and personal in-
terests and experiences), suggest that
students in a problem-based curricu-
lum are able to determine what they
need to know and what is relevant to
learn. Further, students seem to mod-
ify their learning to satisfy their own
needs and interests.

It should be noted that it is not
always certain that students actually
pursue the learning activities sug-
gested by the learning issues they
raise. Probably, students will not
study certain issues related to a par-
ticular problem when they have al-
ready studied the relevant material. It
is also possible that during self-study
students spend time on issues that
were not generated initially but, nev-
ertheless, appear from their study of
the literature to be related to the
problem. Moreover, it is possible that
students pay much attention to a spe-
cific issue during discussion in the tu-
torial group but eventually decide not

to list this issue. Thus, student-gener-
ated learning issues define what stu-
dents plan to study, but it is not cer-
tain that students will actually study
the issues they generate. Learning
issues may only to some extent reflect
actual learning. However, the avail-
able evidence suggests that learning
issues are reasonably valid indicators
of students’ learning, since Tans et
al.'? found a correlation coefficient of
42 between the frequency with which
certain issues were listed and achieve-
ment on corresponding test items.
Additional research is needed to fur-
ther clarify the relationship between
learning issues, activities, and out-
comes.

The percentage of overlap between
faculty objectives and learning issues
provides opportunities to detect inef-
fective problems, i.e., problems that
do not lead students to generate the
appropriate learning issues. The de-
gree of overlap can be used to evalu-
ate the effectiveness of newly de-
signed problems, for instance, during
curricular innovations. In the present
study, the overlaps between the fac-
ulty objectives and student-generated
learning issues ranged from 27.7% to
100% for the 12 problems (Figure 1).
The one problem that had an overlap
of only 27.7% seems to have been an
ineffective problem. Although exam-
ining overlap percentages seems to be
useful in detecting ineffective prob-
lems, additional information about
the nature of the specific shortcom-
ings of the problems is required to
improve them.

Problems to be designed for use
in problem-based curricula should
match the students’ levels of pre-
viously acquired knowledge, should be
concretely formulated, should refer to
students’ future professions, and
should be briefly formulated. In addi-
tion, the problems should be open
enough to stimulate discussion.*
However, further research is needed
to concentrate on the question of how
to design effective problems. Despite
the importance of problem effective-
ness to guarantee coverage of a prob-
lem’s content, little is known about
the criteria by which problems could
be designed or improved in order to
guide students to preset faculty ob-
jectives,
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