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Abstract

This study examined the effectiveness of a faculty training program for problem-based learning
(PBL) facilitation. A multi-level approach was used, following Kirkpatrick’s levels for assessing
training effectiveness. Data were obtained from (1) tutor training workshop evaluations, (2) a
survey of tutors’ attitudes and beliefs, (3) changes in tutors’ perceptions of their teaching styles
through pre- and post-testing using the Teaching Styles Inventory (TSI), (4) changes in student at-
titudes and self-perceptions of their learning styles through pre- and post-testing using the
Self-directed Learning Readiness Scale (SDLRS) and the revised Study Process Questionnaire
(SPQ). The authors contend that measures were obtained for Kirkpatrick levels 1, 2, and 4 (Reac-
tion, Learning, and Results, respectively) but that no measure of Kirkpatrick level 3 was com-
pleted. Overall, it was concluded that the training program was successful as measured at Kirkpa-
trick level 1 but was equivocally successful as assessed at higher levels in Kirkpatrick’s model. In
addition to drawing conclusions regarding the training program for facilitators in PBL, limitations
and challenges associated with assessment at each level are highlighted.
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1. The Challenge
The processes of accreditation and curriculum renewal stimulate periodic change in the techniques that medical
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schools employ to teach their students. Each time a school switches to a new teaching method, faculty develop-
ment must be undertaken to ensure that faculty members are able to deliver instruction using the chosen tech-
nique. Schools also face an ongoing need for faculty development to train newly recruited teachers and to ensure
that existing faculty members are kept up to date. We describe a faculty development program to facilitate a
switch to a new curriculum in problem-based learning. We describe the program using Kanter’s framework for
educational innovations (Kanter, 2008) and report the outcomes of this program using the framework of beha-
viour change described by Kirkpatrick (Kirkpatrick, 1996). The formatter will need to create these components,
incorporating the applicable criteria that follow.

This study was conducted at a large North American medical school. In 2006, the Liaison Committee on
Medical Education/Committee on Accreditation of Canadian Medical Schools found that our medical school
provided insufficient opportunities for active learning by students. In response to this decision, our school de-
cided to adopt a new curriculum in the pre-clinical years based on problem-based learning (PBL). We have pre-
viously described the process by which this new curriculum (which we called “Discovery Learning™) was suc-
cessfully implemented (White et al., 2013) ten months after the decision to change was taken.

2. The Solution

A variety of stakeholders were engaged in the process of change including students, teachers (physicians and
non-physicians), support staff, and faculty administration and leadership. A number of solutions to training the
faculty in PBL were considered, including in-person and on-line delivery. Consideration was given to whether
all faculty required training, and whether all faculty would agree to attend training or not. In the end, to ensure
standardization of training across the tutor population, we decided to deliver in-person training using workshops
which all tutors were required to attend.

2.1. The Program

The faculty development program was designed in accordance with recommendations by Dolmans and col-
leagues (Dolmans et al., 1994). The training was designed to (1) be convenient for the participants, (2) provide
both background information and hands-on experience, (3) be compatible with the overall faculty development
strategy, and (4) make realistic demands on available resources.

The program consisted of two 4-hour interactive workshops with additional ongoing support. In the first
workshop, participants developed an understanding of learner-centred education, the importance of learning ob-
jectives, and the foundations of PBL. This workshop included a 30-minute session in which tutors role-played a
group of students in order to demonstrate and discuss the dynamics of a PBL group. The second workshop fo-
cused on the development of specific skills necessary to facilitate a student PBL group, using a group of volun-
teer ‘standardized students’ in role-play, with direct observation via closed-circuit television and individual
feedback. Identifying strategies to deal with common student behaviours in PBL, giving feedback to students,
and student assessment were also part of this workshop. An ongoing tutor support program consisting of an
orientation session to each course, peer tutoring assistance, and weekly tutoring briefing and de-briefing sessions
were run during each term to assist in further development of tutoring skills.

2.2. Evaluating the Outcomes of the Program

In determining how to evaluate this faculty development program, a review of the literature identified a paucity
of research demonstrating the effectiveness of faculty development (Steinert, 2005; Farmer, 2004). Farmer
(2004: p. 59) stated that “There is a continuing need for rigorous outcome-based research and programme evalu-
ation to define the best components and strategies for faculty development.” Pertinent to this investigation, there
are many publications that report studies designed to assess the success of PBL or to define desirable characte-
ristics of PBL tutors, but few provide evidence regarding the efficacy of faculty development, including facili-
tator training. Kirkpatrick’s framework (Kirkpatrick, 1996) for program evaluation recommends measurement at
four levels: (1) participant reactions, (2) changes in attitudes, knowledge or skills of the learners, (3) changes in
demonstrated teaching behaviours, and (4) changes in student learning or in the system designed to support stu-
dent learning. Many reports on program evaluation examine only participant satisfaction, representing only the
first level suggested by Kirkpatrick (Kanter, 2008). We therefore elected to evaluate the impact of this faculty
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development program using multiple levels of Kirkpatrick’s framework to examine effects on tutors and stu-
dents. We hoped that using multiple outcomes in this way would allow us to demonstrate the wider effects of the
program.

The outcomes of the faculty development program were evaluated in four ways, as shown in Table 1.

Tutor satisfaction (Kirkpatrick level 1). A workshop satisfaction survey was also completed at the end of
each of the two workshops using 9 items rated on a 5-point Likert scale (strongly disagree, disagree, neutral,
agree, strongly agree).

Teaching styles inventory (Kirkpatrick level 2). The Teaching Styles Inventory (TSI) (Leung et al., 2003) is a
35-item self-rating questionnaire validated for use with faculty development programs to assess teachers’ in-
structional styles. The inventory was administered twice to tutors, initially between the first and second tutor
training workshop and again after they had completed their first experience of tutoring in a PBL course. Com-
parison of pre- and post- responses provided data regarding changes in the self-reported teaching styles of the
PBL tutors over this time period as a result of the workshop and practice as a tutor. We hypothesized that after
the implementation of an effective faculty development program, tutors would change from an assertive/sug-
gestive style (associated with lecturing) to a more collaborative/facilitative style (associated with PBL).

Assessments of student attitudes and learning styles (Kirkpatrick level 4). Surveys of attitudes to learning
and learning styles of the first year medical undergraduate students were examined at the beginning and end of
the first year of medical school, using two established instruments—the Revised Biggs Study Process Question-
naire (SPQ) (Biggs et al., 2001) and the Self-directed Learning Readiness Scale (SDLRS) modified by Fisher et
al. (2001).

The Biggs SPQ instrument (Biggs et al., 2001) is a 20-item questionnaire validated for use with programs that
assesses the students’ approaches to learning and is widely used in educational research (Immekus and Imbrie,
2010). The SPQ reportedly measures the interaction of teaching context, on-task approaches to learning and
learning outcomes, therefore SPQ responses are a function of both individual characteristics and the teaching
context. At the contextual level SPQ scores can be used to evaluate teaching contexts such as measuring before
and after mean scores following the introduction of an intervention in the same class. The revised SPQ contains
10 items for each factor—deep learning and surface learning, with each factor possessing its own motive and
strategy subcomponents.

The SDLRS instrument (Fisher et al., 2001) measures the process of learning as well as the personality cha-
racteristics necessary for self-directed learning and has been validated for use in evaluating the self-directed
learning readiness of students in health disciplines. The Fisher modification of the SDLRS (drawn from the
work of Guglielmino, 1978, among others) was designed to aid in teaching self-directed learners with respect to
program preparation, providing skills and assessing strengths in self-directed learning. Guglielmino (1978) notes
that the instrument can also be used as an evaluative device in a program designed to develop self-direction in
learning. The tool is a list of 40 items perceived to reflect the attributes, skills and motivational factors required
of self-directed learners.

Ethics approval was granted from the Health Research Ethics Board at the University of Alberta for all com-
ponents of this study.

3. Results

The faculty development program was successfully implemented, and the curriculum change was achieved as
intended (for a detailed discussion of the faculty development program and outcomes see White et al., 2013).
Two hundred and forty-four hours of faculty development were delivered.

Table 1. Study components and outcomes.

Group evaluated Component Kirkpatrick Level Outcome
Tutors Satisfaction with workshop 1 Positive
Tutors Teaching Styles (TSI) 2a Positive

Students Study Process Questionnaire (SPQ) 4 Less deep learning
Students Self-directed Learning Readiness (SDLRS) 4 None
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3.1. Program Outcomes

A total of 224 tutors were trained in the first year and 75% of attendees completed evaluations. 168 tutors at-
tended both workshops and 56 tutors attended only the second session, a decision based on their previous train-
ing and experience with PBL. The rating of overall quality of the introductory workshop was consistently be-
tween 4.5 - 5/5 (n = 161, 96% response rate) while the second workshop was rated between 4.3 - 5/5 (n = 217,
97% response rate). The retention rate for tutors from the first to the second workshop was 74%.

3.2. Teaching Styles Inventory

71 of the 168 tutors who completed both workshops also completed the Teaching Styles Inventory prior to com-
pletion of their PBL training and again immediately after their first experience as tutors in the new PBL curricu-
lum (42% response rate). A Wilcoxon Signed Ranks Test was conducted to evaluate whether participants
changed their teaching style across the four teaching behaviours (assertiveness, suggestiveness, collaboration,
and facilitation). The results indicated a significant difference in ratings for assertiveness (decreased, z = —5.941,
p < .01), suggestiveness (decreased, z = —2.470, p < .05), and facilitation (increased, z = —4.238, p < .01). No
change was observed in the collaborative style. Leung and colleagues (2003) suggest that assertive and sugges-
tive styles of teaching are more consistent with traditional lecture-based teaching whereas “*collaborative’ and
“facilitative” teaching styles are similar to the ideal teaching behaviours of a PBL tutorial” (Leung et al., 2003: p.
411). Our data indicate that there was a change in self-expressed tutor teaching styles with a decrease in asser-
tive and suggestive styles and an increase in facilitative style, as would be hoped in our PBL curriculum; how-
ever there was no change in collaborative style as perceived by the tutors participating in PBL.

3.3. Study Process Questionnaire (SPQ)

The SPQ was completed by 167 of 211 students (79% response rate). A Wilcoxon Signed Ranks Test was con-
ducted to evaluate students’ perceptions of their own learning styles. The results indicated a significant differ-
ence for deep motivation (z = —4.846, p < .001) and deep strategy (z = —3.654, p <.001). Our data indicate that
there was a decrease in deep motivation and deep strategy from pre-test to post-test suggesting that there was a
decrease in deep motivation and deep strategy over the period under study.

3.4. Self-Directed Learning Readiness Scale (SDLRS)

The SDLRS questionnaire was completed by first year medical and dental students at the beginning of the aca-
demic year and again at the end of the academic year, with 167 of 211 students having full data for both ques-
tionnaires (79% response rate). No group difference was found in self-directed learning readiness from the be-
ginning to the end of the first academic year for the students.

4. Discussion

This study demonstrates that a program designed to train faculty members to become tutors in problem-based
learning can be designed and effectively delivered to a large number of tutors in a short time. Furthermore, by
outcomes using Kirkpatrick’s framework to evaluate multiple outcomes (Kirkpatrick, 1996), we demonstrated
that the program described here met a learning need, was well received, and appeared to positively affect self-
described tutor teaching styles. We were unable to demonstrate a significant beneficial program effect on student
outcomes with respect to motivation and strategy as measured by the RSPQ and there was no observed effect on
the SDLRS, however multiple interpretations of these data suggest that there is need for further investigation.
This study evaluated the effectiveness of a program of faculty development for PBL tutors using multiple lev-
els identified by Kirkpatrick (Kirkpatrick, 1996). A survey administered at the start of the first workshop to
evaluate attitudes, beliefs, and knowledge about PBL indicated that the majority of tutors had no prior experi-
ence of PBL tutors, and expressed a desire for training. Tutors were divided about whether PBL was a good
method of teaching, but most appeared to believe that using a variety of teaching methods is beneficial. Because
implementation of PBL is resource intensive with respect to the number of tutors required, not all of our partici-
pants in tutor-training were volunteers; some participants had been compelled to attend. Implementing a PBL
program requires considerable investment on the part of the faculty (Hitchcock & Mylona, 2000), so it is rea-
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sonable to assume that attitudes about PBL would affect willingness to participate, satisfaction with training, and
effectiveness as a tutor. Barrows (1988) observed that “facilitatory” tutoring can be a difficult role to compre-
hend and use, particularly for those more familiar with didactic approaches to teaching and learning.

At Kirkpatrick level 1, data from the workshop satisfaction surveys indicate that the training was well re-
ceived by tutors. Given the diversity of attitudes and experiences participants came to the sessions with, we can
be confident that this approach to training meets with the approval of the faculty.

At Kirkpatrick level 2, the Teaching Styles Inventory conducted pre- and post-training demonstrated a change
in self-expressed teaching style towards a facilitative style, which is in keeping with the role of PBL tutors.
While the developers of the Teaching Styles Inventory felt it could be used to increase self-awareness of tutors,
for recruitment of suitable tutors and as an evaluation instrument for faculty development programs, one chal-
lenge with the instrument was a requirement for tutors to rate themselves while considering only a certain type
of teaching. In this case the pre-test tutors were encouraged to think of small group teaching they currently did
and some commented they did very little such teaching which may have made completion of the pre-test diffi-
cult. Independent observation of the tutor to compare an objective assessment of their tutoring style with their
self-perception would have supported the validity of the self-assessment (Kirkpatrick level 3). It should be ac-
knowledged that post-training scores may have been influenced by social pressure to respond in a certain way
given the context in which the inventory was administered. The addition of observations as a measure of effi-
cacy of the training program was discussed at the study design stage, but was ultimately deemed too labour- and
resource-intensive and therefore impractical.

Our findings at Kirkpatrick level 4 showed equivocal results. There was no beneficial change noted in student
attitudes to self-directedness. There are a number of possible interpretations of these findings. The lack of
change in self-directed readiness may have been due to students having a high level of self-directed learning
readiness (score >150) (Fisher et al., 2001) upon entry to medical school, and our findings are in keeping with
this. It has also been reported that it may take two years for students to be comfortable with PBL and this may
have influenced the lack of change in the pre-and post- scores (DesMarchais, 1993). Examining the SDLRS tool
itself, there is some discussion in the literature regarding its sensitivity and appropriateness for this context
(Bonham, 1991). Although Guglielmino’s Self-Directed Learning Readiness Scale demonstrated self-directed
learning readiness of third year medical students (Shokar et al., 2002), there have been concerns with its use in
medical education research and specifically when used to demonstrate the influence of PBL on self-directed
learning readiness (Mann et al., 1994; Miflin et al., 1999; Litzinger et al., 2005; Hoban et al., 2005). It is also
difficult to draw conclusions regarding the specific impact of PBL on the learning approach of an entire cohort
of students; it is possible that a subset of students might demonstrate improvements in readiness for self-directed
learning as a result of participation in PBL.

As participants in higher education, it should be reasonable to assume that we aspire to have students move
toward deep learning, yet our data suggest that what is occurring is the opposite of what would be hoped for.
While PBL reportedly promotes deep learning (Newble & Clarke, 1986), most undergraduate students become
increasingly surface and less deep in their orientation to learning (Biggs et al., 2001). Our students may have
used the context of the entire first year curriculum, a blended curriculum involving several approaches to teach-
ing and learning, which may have prevented seeing a result from PBL alone. It may also be interpreted that the
general influence of teaching across the curriculum early in the program reinforces surface learning, specifically
rote memorization and limited integration, or at least does not encourage deep learning. As indicated by Stes et
al. (2013: p. 17) “instructional development for teachers in higher education does not automatically result in ef-
fects on students’ study approach”.

It should be noted that there is evidence of level 4 change, reported in a separate paper examining the attitudes
and experiences of leaders responsible for the move to PBL (White et al., 2013). However, based on the data
reported here we must conclude that there is no strong evidence for a positive outcome at Kirkpatrick level 4
beyond the group of tutors to whom the program was delivered. It is interesting to note Kirkpatrick has indicated
that “Evaluation becomes more difficult, complicated, and expensive as it progresses from level 1 to level 4”
(Kirkpatrick, 1996: p. 56) which concurs with the findings of this study.

5. Limitations and Future Research

This study was limited by the lack of direct observation of tutor teaching behaviour (Kirkpatrick level 3) and by
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the relatively low response rate to the teaching styles tool. In future, it would be beneficial to track tutors with
respect to amount of training and experience, to assess how this relates to student responses. The implementa-
tion of PBL into the curriculum was one of many changes rapidly implemented in response to a more general
need to address weaknesses in the undergraduate program identified in an accreditation site visit. It is therefore
difficult to know with certainty that we were measuring only the effect of the training and implementation of the
PBL component. Ideally, with more time prior to implementation, measures of teaching and learning styles prior
to changes to the curriculum would allow for a better understanding of the impact of PBL on undergraduate
medical training.

6. Conclusion

This study evaluated the effectiveness of a program of faculty development for PBL tutors using multiple levels
identified by Kirkpatrick (Kirkpatrick, 1996; as shown in Table 1). Moving through Kirkpatrick’s levels is
meant to allow for successively more precise and meaningful measures of effectiveness. Overall we found that
the program was well-received and was successful in meeting tutor learning needs and improving self-described
teaching styles. We were unable to identify convincing evidence of positive change in student learning attitudes
or behaviours.

From the very beginning, with the implementation of PBL in the undergraduate medical program, we in-
tended to measure the effect and the effectiveness of PBL by employing multiple measures from the various
stakeholders involved. That PBL was brought into the curriculum rapidly and under duress was both beneficial,
in that it had the support of administration and it’s purpose was not questioned, and detrimental, because there
was very little time to plan regarding appropriate measures, obtain ethical approval to conduct the study, and
organize the resources to complete the study. It is evident from our analyses that assessment of programs at mul-
tiple Kirkpatrick levels is complex, and that more research is needed to illustrate effective program evaluation.
However it is also evident that we can move beyond Kirkpatrick level 1 to a “broader and deeper reflection and
lead to a more critical analysis” (Kanter, 2008: p. 704).
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