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Abstract

Background: Evidence for the superiority of particular characteristics in PBL tutors in medical
curricula is generally inconclusive. Most studies have investigated the effectiveness of content
experts compared with that of non-experts as measured either by student satisfaction or academic
achievement. A few have compared academic staff tutors with student tutors. The purpose of this
study was to investigate the relationship between students' perception of overall tutor
effectiveness, particular tutor behaviours, clinical qualifications and academic appointment.

Method: A questionnaire designed to evaluate particular aspects of PBL tutoring technique,
related either to subject-matter knowledge or to process-facilitation skill, as well as overall
effectiveness, was distributed to students in first year of a PBL medical program at the end of each
of three tutor terms. A total of 76 tutor terms were included in the study. Data analysis compared
clinical with non-clinical tutors, and staff with non-staff tutors.

Results: Clinically qualified tutors used their subject-matter knowledge significantly more than
non-clinical tutors and were seen as being more empathic with their students. Staff tutors placed
more emphasis on assessment than non-staff tutors and were seen as having greater skill in
establishing and maintaining an environment of cooperation within their PBL groups than non-staff
tutors.

Conclusion: These results suggest that both subject-matter knowledge and process-facilitation
skills are necessary but not individually sufficient characteristics of effective tutors.

Background

Although problem-based learning has been at the fore-
front of reforms to medical curricula since its inception
more than thirty years ago, conclusive evidence about its
effectiveness as an educational approach remains elusive.
In addition to research-related issues, such as non-ran-
domised groups and small sample sizes, are variables
inherent in the implementation of PBL curricula. These

include variability in selection criteria for prospective stu-
dents and the precise model of PBL employed [1]. An
associated issue for which definitive answers have yet to
be found relates to the qualifications and backgrounds of
staff employed as facilitators in PBL tutorials.

The function of the tutor in PBL differs considerably from
that of the tutor in conventional tutorials in which the
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tutor assumes a comparatively didactic role. A major fea-
ture of PBL is that learning is student-centred in that stu-
dents take responsibility for identifying and addressing
their own learning needs; tutors are required to facilitate
this rather than adopt the position of content expert.
Facilitation requires understanding of the learning proc-
ess and primarily involves monitoring of student learning
and promotion of effective group function. The student-
centred learning approach of PBL means that for tutors,
content knowledge should be subordinate to proficiency
in group facilitation [2]. Thus, effective tutors promote
student learning by creating a supportive environment
which encourages active participation by all members of
the group, by monitoring the quality of learning through
questions and feedback and by encouraging the develop-
ment of students' metacognitive skills [3].

Most of the studies [4-8] that have looked at the character-
istics of skilled PBL tutors have compared the effectiveness
of content experts with that of non-experts as measured
either by student satisfaction or academic achievement.
(In medical curricula, the problems that students address
are presented as integrated clinical scenarios. Thus, con-
tent experts are seen as those having relevant subject mat-
ter knowledge. This refers not only to clinical skills such as
history taking and physical examination but also to
knowledge of basic science, public health and ethico-
medico-legal issues as required by the problem. Thus,
although non-clinically qualified academic staff may be
seen as having expertise in the teaching/facilitation proc-
ess and/or particular aspects of the curriculum, when it
comes to subject matter knowledge, it is clinicians who
are considered as experts.) Although findings from these
studies are inconclusive, overall there is a slight prepon-
derance in favour of content expertise over group facilita-
tion skill with regard to both academic achievement and
student satisfaction [4,6-8]. This is not a surprising out-
come given the subjective nature of student perceptions of
tutor effectiveness, possible conflict between students'
perception of effective tutors and those characteristics
essential to PBL (such as student-centredness, a non-
didactic approach, emphasis on group function and self-
directed learning) and the large number of factors that
influence student academic achievement in addition to
the skill of their PBL tutor. Findings from research into the
relative effectiveness of staff versus student tutors are also
inconclusive [9-11]. Additionally, Schmidt and Moust
[12] in a study of PBL in a series of six-week health science
courses looked at the influence of tutor style on student
learning behaviour and academic achievement. Their
findings suggested that the most effective tutors, as judged
by the students, were those with both content knowledge
and the ability to empathise with their students' circum-
stances. As far as we are aware, there have been no studies
which have specifically explored the relationship between
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students' perception of overall effectiveness, particular
tutor behaviours, clinical qualifications and academic
appointment.

The medical program at the University of Queensland is a
four-year, graduate entry program and features a PBL cur-
riculum. The first year of the MBBS has an enrolment of
approximately 270 students, divided into 26 PBL groups,
and employs a range of PBL tutors over three teaching
terms of about 11 weeks each. Although tutors may have
medical, basic science or educational qualifications, the
majority have expertise in one or other of the basic sci-
ences, reflecting the dominant focus of the First Year cur-
riculum. Tutors may be full-time academic staff or
postgraduate students and others employed on a casual
basis. All tutors are specifically trained in PBL before
appointment to a student group and may teach up to
three terms each year.

As stated above, tutoring in PBL tutoring has two compo-
nents: facilitation skill and content knowledge. It may be
expected that students would consider the principal
strength of clinically qualified tutors to be their greater rel-
evant content knowledge. In contrast, the principal
strength of non-clinically qualified academic staff to the
PBL process would be the facilitation skills derived from
(often extensive) teaching experience. This study therefore
has two aims. First, to compare the tutoring style and
overall effectiveness (as perceived by their students) of
Year 1 PBL tutors based on academic qualifications and
appointment category; and second, to determine which of
six specific tutor styles contributed most to students' per-
ception of effective tutoring. The following hypotheses
were tested: a) clinicians would be seen as more effective
tutors than non-clinicians; b) full-time academic staff
would be seen as more effective tutors than non-staff (cas-
ually-employed) tutors; and c) students would view sub-
ject matter knowledge as a more important determinant
of effective tutoring than group facilitation skill. Thus, it is
hoped that this study will provide a useful contribution to
the PBL literature specifically by allowing both PBL tutors
and their students to increase their understanding of the
PBL process and how it may be optimally applied in med-
ical education.

Method

Subjects

Subjects were the PBL tutors, each facilitating one of 26
groups (ten students per group) for an 11-week term in
first year of the MBBS Program at the University of
Queensland. Forty-two tutors were employed over the
three terms of the teaching year, with each teaching an
average of 1.90 groups. All tutors were given the opportu-
nity to participate in this study and 40 agreed to evalua-
tion by their students. Of the tutors, 26 were basic
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scientists, eight were medically qualified and six were clas-
sified as "other" having a social sciences background, pre-
dominantly in education. Additionally, 14 held full-time
academic staff appointments (two clinicians, seven basic
scientists and five "others") and 26 held non-staff
appointments of which 14 were employed on a casual
basis (five clinicians, 8 basic scientists and one teacher)
and 12 were basic science PhD students, one of whom was
also medically qualified. Thus, tutors were classified on
the basis of both qualifications (clinical versus non-clini-
cal) and type of appointment (staff versus non-staff)

Student participation was also voluntary. Students were
allocated to PBL groups following enrolment and
remained in the same group for the whole of First Year.
Allocation was not random but was structured to ensure
minimum variation between groups with regard to age,
gender, academic background and nationality. Because
the year consisted of three, eleven-week terms, each PBL
group experienced three different tutors and thus pro-
vided three sets of data each. The total number of first year
students was 270 allocated to 26 groups making the max-
imum number of student responses 810. However,
because not all tutors agreed to participate, total of 702
student responses from 76 PBL tutor evaluations was
received (overall response rate of 86.7%).

Instrument

The questionnaire used was developed and validated at
Maastricht University [10]. This instrument was chosen
because it looks at specific tutor characteristics important
to the PBL tutorial process. It consists of 39 items which
explore tutoring style with respect to Knowledge of Sub-
ject Matter and Skill in Facilitation using a Likert-type rat-
ing scale. Within each of these categories are three scales
which assess corresponding sub-categories of behaviour.
The resultant six scales are:

(a) Knowledge of Subject Matter

¢ Use of expertise (UE): the degree to which the tutor uses
his/her knowledge of relevant subject matter to help stu-
dents (e.g. "The tutor used his/her subject-matter knowl-
edge to help us").

e Cognitive congruence (CC): the degree to which the
tutor is able to understand, and express him/herself at the
students' level of knowledge (e.g. "The tutor had no diffi-
culty understanding the group's problems with the
subject-matter").

e Test orientation (TO): the degree to which the tutor
focuses on summative assessment to direct the students'
learning (e.g. "The tutor mentioned subjects we certainly
had to know for the assessment of this course").

http://www.biomedcentral.com/1472-6920/5/20

(b) Facilitation Skill

¢ Authority (AU): the degree to which a tutor uses his/her
authority to direct students' activities within the group
(e.g. "S/He intervened in ways that disturbed the progress
of the group discussion").

¢ Role congruence (RC): the degree to which a tutor is able
to empathise with, and relate to, students' lives (e.g. "The
tutor understood the problems first-years have with their
study").

e Cooperation orientation (CO): the degree to which a
tutor is interested in encouraging cooperation among
members of the group (e.g. "At regular intervals, the tutor
evaluated with us the group's functioning").

The items were randomised in the order in which they
occurred in the questionnaire except for the last item
which asked students to rate how well the tutor played
his/her role overall. This last item was thus considered to
be a measure of the students' perception of their tutor's
overall effectiveness.

Analysis

Participating tutors were evaluated by each of the students
in their PBL groups at the end of each teaching term,
resulting in a maximum of 20 evaluations per tutor per
term depending on the number of PBL groups they facili-
tated. Completed responses were scanned and collated
into a spreadsheet containing data on each tutor's qualifi-
cations and type of appointment. Although no effect due
to tutor age and gender was expected, this information
was also included to establish if age and gender exerted a
confounding effect on the results. The data were analysed
using the SPSS® program [13]. The various items for each
outcome variable were described by Schmidt & Moust
[12], However principal components analysis was used to
confirm the correct loading onto each of the items into the
appropriate outcome variable (use of expertise, cognitive
congruence, test orientation, authority, role congruence,
cooperation orientation and overall effectiveness, as per-
ceived by the students). These outcome variables formed
the basis of all subsequent data analysis.

Of the explanatory variables, age was transformed into a
categorical variable: 20-39 years and 40+ years. The other
categorical variables were gender (M or F), qualifications
(clinical, basic science or other) and appointment type
(staff, student or casual). Initial analysis indicated that
within the latter two variables, the only significant differ-
ences were between clinicians compared to non-clinicians
and between staff compared to non-staff. Consequently,
these variables were recoded (as clinician or other, and
staff or non-staff) for all subsequent analyses. Finally,
because students were allocated to PBL groups in a way
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Table I: Evaluation of the reliability, correlation with perceived overall effectiveness, mean and standard deviation of each of the

measured scales

UE CcC TO AU RC Cco Overall
Max = 36 Max = 28 Max = 16 Max = 20 Max = 24 Max = 24 Effectiveness
Max =4
Reliability 0.92 0.95 0.85 0.55 0.57 091 0.70
Correlation Correlation 0.79 0.67 0.52 -0.06 0.77 0.69
with Overall
Effectiveness
p-value <0.01 <0.01 <0.01 0.63 <0.01 <0.01
Corrected Grand mean? 24.9 21.2 1.2 13.4 18.0 20.8 35
Model'
Standard Deviation 3.1 2.7 1.4 2.3 2.4 2.4 0.6

I Corrected for attenuation
2The mean of all scores in all groups

that ensured that each group contained a similar mix of
students with regard to age, gender, academic and cultural
background, there was relatively little variation between
PBL groups compared to the variation between students
within each group. Hence, the PBL group for each term
was regarded as the experimental unit and each group's
mean scores rather than individual responses were used
for all analyses.

The reliability of each of the scales and of the items was
calculated using Cronbach's alpha coefficient of internal
consistency. For this type of analysis, an alpha coefficient
>0.70 indicates acceptable reliability.

Univariate analysis was performed for each outcome vari-
able using one-way ANOVA to assess the relationship
between categorical and outcome variables. p-values
<0.05 were considered to indicate a statistically significant
difference. Subsequently, general linear modelling was
used to analyse the influence of characteristics which uni-
variate analysis had shown to have a significant relation-
ship with tutoring style. The final model was selected by
backwards elimination until all remaining terms were sig-
nificant. The model was then screened for interactions
between these terms. As no interactions were significant,
and adjustment for other terms in the final model was
minimal, results are presented for the one-way ANOVA
for each explanatory variable.

Results

A summary of the analysis of the data is given in Table 1.
This indicates that the reliability of the instrument varied
between scales from 0.55 (Authority) to 0.95 (Use of
Expertise). Of the six scales measured, only Authority
(0.55) and Role Congruence (0.57) fell below 0.70 while

the reliability of the instrument, over all 39 items, was
0.92 which is acceptable.

Correlation coefficients were calculated to determine the
strength of the association between students' perception
of their tutor's overall effectiveness and each of the tutor
behaviours assessed. With the exception of the scale meas-
uring use of authority, all scales showed a significant,
although variable, association with overall effectiveness
score. Use of expertise and role congruence correlated
most strongly. When the multivariate relationship
between individual scales and overall score was analysed,
there was a close association between five scales (Use of
Expertise, Cognitive Congruence, Test Orientation, Role
Congruence and Cooperation Orientation). A final regres-
sion model retained only Use of Expertise (3-coefficient =
0.53, p <0.01), Authority (B-coefficient = -0.20, p <0.01)
and Role Congruence (B-coefficient = 0.39, p <0.01).

Table 2 summarises the results of the univariate analysis
of tutor characteristics and compares the average scores
for each scale based on gender, age academic qualifica-
tions and appointment type. These results indicate that
there was no significant difference between male and
female tutors on any of the scales despite a consistent
trend for males to have higher scores. With regard to

e Age: Older tutors tended to have higher scores on all
scales except Role Congruence. However, this difference
only reached statistical significance for Test Orientation (p
=0.03), which suggests that older tutors emphasise assess-
ment as a means of encouraging group learning more than
younger tutors.
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Table 2: Comparison of scale mean scores on the basis of gender, age, academic qualifications and appointment type.

Outcome variable Scale UE CcC TO AU RC co Overall
Effectiveness
Gender Female N = 57 233 20.5 10.8 13.0 17.4 20.2 3.4
Male N = |9 24.9 20.9 11.4 13.4 17.8 20.8 35
p-value 0.07 0.56 0.09 0.47 0.56 0.33 0.28
Age 20-39 N =23 23.1 20.1 10.4 12.7 17.6 20.1 3.5
40+ N =53 24.0 20.8 11.2 13.2 17.5 20.4 3.4
p-value 0.26 0.31 0.03 0.41 0.84 0.67 0.44
Qualifications Clinical N = 15 25.9 21.5 1.3 13.7 18.6 20.9 3.6
Other N = 61 23.2 20.4 10.8 12.9 17.2 20.2 3.4
p-value <0.01 0.19 0.30 0.21 0.05 0.27 0.21
Appointment Casual N =51 233 20.2 10.7 13.0 17.4 19.9 33
Staff N = 25 24.5 21.4 11.4 13.3 17.8 21.1 3.5
p-value 0.17 0.09 0.03 0.6l 0.53 0.04 0.22

e Qualifications: Clinicians tended to have higher scores
on all scales than non-clinicians but these were only sig-
nificant for Use of Expertise (p < 0.01) and Role Congru-
ence (p = 0.05).

¢ Appointment: There was a tendency for staff tutors to
have higher scores on all scales than non-staff tutors but
these only reached statistical significance for Test Orienta-
tion (p = 0.03) and Cooperation Orientation (p = 0.04).
That is, staff tutors focussed more clearly than non-staff
tutors on assessment to motivate learning and were better
able to promote effective group function.

Discussion and Conclusion

Full-time academic staff are more likely than non-staff
(casual and postgraduate student) tutors both to empha-
sise summative assessment as a factor in learning, and to
display greater skill in establishing and maintaining a
team approach among their students. These findings may
be due to the considerably greater time that faculty spend
in teaching and assessment tasks in general, as well as
experience in dealing with student issues relative to casual
tutors and postgraduate students. Although age was
shown not to have a significant impact on any of these
behaviours, it is worth noting that most (85.7%) staff
tutors were in the 40+ age group, compared to 53.8% for
non-staff tutors.

Using the same instrument, Moust and Schmidt [10]
investigated differences in tutoring style between staff and
non-staff tutors. They found that staff tutors scored signif-
icantly lower than non-staff tutors in three of the six

behaviours: cognitive congruence, test orientation and
role congruence, with staff tutors scoring higher on the
authority scale only. This is in contrast to our findings
which found significant differences in only two of the
scales (and those in favour of staff tutors), test orientation
and cooperation orientation. The discrepancy between
the two studies may be explained, at least in part, by the
different composition of the non-staff group between the
two studies. The non-staff group in our study was more
heterogeneous, consisting of both casual and student
tutors, thereby blurring the distinction between staff and
non-staff, particularly with regard to age - only 8.3% of
student tutors were over 40 years compared with 85.7% of
casual tutors.

With regard to clinical versus non-clinical tutors, medi-
cally-qualified PBL tutors are significantly more likely to
make use of their expertise in facilitating their groups'
learning and to empathise with their students' lives as
medical students. This is not surprising, given their own
prior experience as medical students themselves and that
they can be assumed to also have a large body of clini-
cally-relevant knowledge which they are able to apply to
addressing the problem being studied.

None of these findings are reflected in the students' rat-
ings for the last item in the questionnaire: how well they
perceived that their tutor played his/her role (overall
effectiveness). This may be due to the relative crudity of
the four-point scale for each item in the questionnaire.
Such an effect would be particularly noticeable with
regard to the item on overall effectiveness which has a
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maximum score of only four points, as well as a relatively
higher standard deviation than those for the other scales.
Additionally, when taken in conjunction with the finding
of significant correlations between five of the six behav-
iours and perceived effectiveness, it may be that character-
istics other than those measured in this study also
contribute to the students' perception of their tutor's
effectiveness.

Nevertheless, the lack of a significant difference between
clinicians and non-clinicians in students' ratings for over-
all effectiveness, given that they rate clinicians' use of
expertise significantly higher, is striking. This is especially
so in view of the substantial correlation between use of
expertise and overall effectiveness, and raises the question
of what exactly is meant by the term "expertise" in relation
to problem-based learning. The issue of whether content
experts are more effective as PBL tutors than those without
content expertise has been, and continues to be, a subject
of debate in the literature with many studies finding in
favour of the experts [4,7]. In research into PBL in inte-
grated medical curricula, the experts are assumed to be cli-
nicians, with basic scientists and others designated as
non-experts for the reasons discussed earlier. However, it
is possible that, in First Year of the MBBS where the prin-
cipal emphasis is on the basic sciences, expertise in the
basic sciences is seen as an equally valuable characteristic
in PBL tutors as clinical expertise. In contrast, the Second-
Year curriculum has a much greater clinical focus and the
majority of PBL tutors are medically qualified. A follow-
up study of tutors in Year 2 is planned.

An alternative explanation is that it is the way a tutor uses
his/her expertise, rather than the degree of expertise,
which is important in determining a tutor's score on this
scale. That is, it is possible that clinicians adopt a tutor-
centred, rather than student-centred approach to PBL
tutoring but that this characteristic is not regarded by stu-
dents as having a major impact on their tutor's effective-
ness. Indeed, a recent study has shown that clinicians tend
to ask questions directly of students, whereas non-clini-
cians are more likely to encourage students to ask ques-
tions of each other [6].

The same argument can be applied to the finding regard-
ing staff versus non-staff tutors. That is, that although full-
time staff are more test-oriented and better at establishing
a collaborative environment for student learning, these
differences are not enough in themselves to impact signif-
icantly on overall effectiveness, again suggesting that char-
acteristics other than those measured at least partially
influence this assessment.

In summary, these findings suggest that, although clini-
cians and staff tutors consistently scored higher on each of

http://www.biomedcentral.com/1472-6920/5/20

the measured behaviours than did non-clinicians and
non-staff, most of these differences are not statistically sig-
nificant and do not have a substantial impact on students'
assessment of their effectiveness as PBL tutors. This con-
clusion has implications for the recruitment and training
of PBL tutors in that it suggests that both subject matter
knowledge and process facilitation skills are necessary but
not individually sufficient characteristics of effective
tutors. Developing a broad range of strategies to encour-
age optimal group functioning and to stimulate student
learning should therefore be a major focus of tutor
preparation.
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