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Abstract 

Despite the efforts of teaching staff to help students make connections and apply their on-
campus learning to life in the classroom there exists a separation of these two worlds. While 
the literature on problem-based learning (PBL) in teacher education is scarce there is 
extensive literature in other fields that provides evidence that better connections can be 
forged between these two worlds using a PBL approach. In this paper a modification of the 
teacher education program at Flinders University in 1999 provided the opportunity to 
introduce an innovation into the program. Two case studies were developed with classroom 
teachers to challenge students to solve real-world teaching/learning problems that crossed 
topic boundaries. PBL tutorials were introduced as an alternative format to the mainstream 
seminar program in the third year topic "Development, Learning and Teaching." This paper 
describes the process of developing the cases, implementing the PBL approach, and 
evaluating the outcomes. The authors are optimistic that the success of PBL in connecting 
this topic to the students' practicum experience will pave the way for its adoption in other key 
areas of the teacher education program. 

Introduction 

This paper documents the introduction of a problem based learning approach to teacher 
education. Broadly described, problem based learning (PBL) is focussed, experientially 
based learning that is organized around the presentation, investigation and resolution of a 
'messy, real-world' problem. PBL has a number of main aims, including: 

• actively engaging the students to take responsibility for solving the problem 

• organizing the curriculum around the problem to facilitate students' learning in relevant and 
connected ways 

• creating a learning environment to guide student inquiry at a deep level of understanding. 

A four-phase evaluation framework for educational innovations (Bain, 1999) guided the 
process of design (phase 1), development (phase 2), implementation (phase 3) and 
institutionalisation (phase 4). The design phase outlines the reasons for embarking on the 
PBL path and the teaching/learning context in which the innovation occurred including the 
process of developing the PBL cases. The development phase describes students' 
engagement with PBL and the ways in which student learning was monitored. The 
implementation phase overviews the impact of PBL based on assessment of student 
learning, student feedback, and peer reflection. The institutionalisation phase considers the 
implications of the innovation for the teacher education program and the need to weigh up 
the educational benefits of PBL in relation to the institutional constraints. 

 

 

 



Design Phase 

Background. 

Development, Learning and Teaching (DLT) is a compulsory topic that has evolved over the 
years from a primarily developmental psychology focus to include a range of topics that 
more explicitly address the expressed concerns of students about their first practicum. 
Previous research (Murray-Harvey, Slee, Lawson, Banfield, Silins & Russell, 1999) 
confirmed that students were significantly more stressed about this practicum than the 
subsequent, more demanding teaching experience placements. The response of the DLT 
teaching team was to incorporate along with the child development content, some 
preparatory work related to research on 'good' teaching; teachers' work; strategies for 
building relationships with students, parents and colleagues; establishing a positive climate 
for learning; and, different ways of learning. 

While the teaching team was generally satisfied with the student learning outcomes, 
strategies were discussed that might challenge students to more actively engage with the 
literature on child development and on learning and teaching and might also encourage 
greater depth of reflection on their own learning. Additionally, the team felt the curriculum 
was becoming increasingly overcrowded. So, while much of the teaching at the topic level as 
well as at the broader program level engaged students in learning in a variety of 
pedagogically sound ways, the existing program was overcrowded and fragmented. 

Feedback from students pointed to an enduring perception of a lack of connectedness 
between their learning at University and the 'real' world of teaching. In part, this was a result 
of students undertaking their studies as separate subjects with the expectation that, along 
the way, they would 'discover' the connections between them. Also contributing to the lack of 
connectedness was the prevailing view of practising teachers that the important learning 
about teaching occurs in schools, not at University. So, despite the efforts of teaching staff to 
help students make connections and apply their on-campus learning to life in the classroom 
there existed a separation of these two worlds. 

The literature on problem-based learning (PBL) points to evidence that better connections 
can be forged between these two worlds using a PBL approach. By challenging students to 
solve real-world teaching/learning problems that cross topic boundaries such an approach 
offered the opportunity to integrate on-campus learning with the practicum experience to 
provide a more seamless transition for students between two worlds; the world of the 
University and the world of the classroom. 

The fundamental objective of problem-based learning is to equip 
students with skills and information that will transfer from 
school/university to...professional life. It is the intention that problem-
based learning will instil in students life-long learning practices. A 
problem-based curriculum will provide students with problems that are 
ill-structured and act as a representation of 'real-life' issues. Problem-
based learning engages students in learning and reaching new levels 
of understanding. (Cambourne, 1998, p.20) 

The opportunity to re-invent Development, Learning & Teaching using a PBL approach was 
provided with a University Innovations in Teaching and Learning grant. The PBL innovation 
had as its key foci: (1) improving the integration of on-campus learning with the practicum 
experience to achieve a more seamless transition for students between the two, and 
hopefully address the perception of students that the work they undertake at university is of 
less value than the work they do in 'real' classrooms; (2) developing and implementing 



authentic cases that would more meaningfully integrate theory with practice; and, (3) 
engaging students in collaborative research aimed to promote higher-order thinking and 
reflection skills related to teaching and learning problems. 

Developing the PBL cases 

With no exemplars in teacher education to work from, two cases were developed from the 
ground up adopting the PBL model used by the Flinders School of Medicine where students 
work in a small group tutorial setting with a tutor/facilitator. Clearly, the 'problems' in 
education differ from medical 'problems'. The range of potential solutions is much greater in 
education, the likelihood of a right or wrong 'diagnosis' less explicit or tangible, and the 
consequences of the judgement or decision not necessarily evident in the short term. Thus, 
while some solutions may be better than others, it is less likely that there will be a definite, 
agreed, best solution. Assessment of the quality of the solution would rest on the extent to 
which students considered the teaching and learning issues, understood these as they 
related to the child's developmental needs and recognised the strengths and limitations of 
the solutions. 

The two cases were developed over the course of two training workshops. An experienced 
PBL case writer worked with the PBL team of teachers and university tutors to guide the 
process of conceptualizing the problem, structuring the content and managing the 
procedural tasks. Four teachers were recruited as case writers to ensure authenticity of the 
problems. All were experienced classroom teachers; two were currently practising and two 
also had worked with students in the B.Ed and understood the particular needs of the 
program. These were: 

• to ensure students would cover the content of the topic 

• to ensure the cases represented teacher problems not student deficits 

• to ensure authenticity - real problems for real teachers in real classrooms 

• to promote connectedness between on-campus and in-school learning experiences for 
students. 

Following the guided workshops, essential and suggested readings were selected, 
assessment tasks were developed and notes to guide tutors were written. The tutor's guide 
was based on a model that the tutor would be knowledgeable but not necessarily expert in 
the topic area. For example, the tutor could be a teacher without a developmental 
psychology background or alternatively, a developmental psychology tutor with no 
classroom experience. The Tutor's Guide contained, in addition to material in the Student 
Guide, a case summary written as an abstract, specific directions for the tutor to ensure they 
were clear about the content, process and purpose of the discussion questions, and 
supplementary reading material pertinent to the case. 

Development Phase 

The PBL program 

The PBL strand was designed to run alongside the mainstream DLT program (summarised 
in Table 1) which included a regular seminar program and an option to develop a website. 
Junior Primary/Primary degree students enrolled in DLT and assigned themselves to 
seminar groups according to personal timetable preferences. No tutors were known to 
students and students had no information on which groups were to be designated as PBL 



classes. Tutors were then assigned to groups, two tutors to work with the PBL program and 
two to work with the mainstream program. 

Of the 121 students who signed up for classes, eight withdrew from the topic, including six 
withdrawals within one month of commencement of classes (the official University cut-off for 
withdrawal without incurring fees). One student withdrew before classes started and another 
withdrew (failed) after the prescribed date for withdrawal without academic penalty. Two of 
the eight were PBL students. 

Table 1. The Development Learning and Teaching Program for PBL and Mainstream 
Students 

Schedule PBL Group Mainstream Group 

Week 1 Introductory topic information for all students 

Week 1-4 3-hour class with 1st hour tutor led for all groups 

  2nd/3rd hour first case introduced 2nd hour tutor led 

3rd hour website class or seminar 
group 

Week 4 2nd/3rd hour first case completed 

ungraded small group 
presentations and tutorial 
assessment 

  

As above 

Week 5 Second case introduced 

Videotaping tutorials 

As above 

Week 6 Second case continues 

Interim evaluation of PBL 

As above 

Essay due (20%) 

Week 7-10 
Practicum 

Practicum for all students 

Week 11 Second case completed Seminar presentations (40%) 

Weeks 12-13 Preparation for presentations As above 

Week 14 Mini-conference 

Assessment of presentations 
(40%) Tutorial assessment 
(20%) 

No classes 



Week 15 Learning Evaluation papers (40%) - All groups 

The DLT program for all students consisted of three contact hours each week for nine 
weeks; six weeks of classes followed by a 4-week practicum after which students returned to 
University for a further three weeks of classes. All students used the same Book of Readings 
prepared for the topic. PBL students were provided with additional recommended reading 
lists pertinent to the two cases they were studying. The required reading however was the 
same for all groups. Similarly, the program was designed so that all students could achieve 
the same learning outcomes described in the course information booklet. In the first four 
weeks, the initial hour of the seminar was led by the tutors. Students received common input 
on course information, assessment tasks and core content around the prescribed readings 
and tutor-directed activities. 

PBL students worked on their first case over the four weeks, completing the case in Week 4 
with an informal, ungraded team presentation of the solutions to the problem and a self-
assessment of their tutorial performance. Students began the second case in Week 5. In the 
tutorials, students worked on the 'problem' for the full 3-hour class. This case involved two 
weeks of classes preceding the practicum, practicum-related tasks, one class following the 
practicum, two weeks of non-class time (to prepare for their mini-conference presentation) 
and finally the presentation. 

Assessment of student learning 

Variations in assessment were detailed for each of the three streams and took into account 
the additional work required of website and PBL groups. All students were required to keep 
a reflective journal over the semester that was linked to the final assessment task - a 2000 
word paper that required students to evaluate the extent to which their learning in the topic 
had contributed to their understanding of child development, teaching and learning. The 
ungraded journal was submitted with the learning evaluation. The learning evaluation was 
tutor assessed and weighted at 40% of the total assessment. This common task was used to 
rate the quality of the PBL and mainstream students' learning using the SOLO taxonomy 
(Biggs & Collis, 1982). 

All DLT students worked in small groups over the semester to prepare a presentation. The 
presentation represented 40% of the total assessment with half the weighting based on a 
combination of self/peer assessment and half by the tutor. For the regular seminar groups, 
the presentation related to a topic of the group's choice on some aspect of child 
development which they presented to their peers in class time. Students who developed a 
website, also on an area related to child development, presented this to their peers. 

PBL students working in small groups also were required to present their solution to the 
second PBL case. The presentation format differed from the mainstream groups in two 
ways. First, the presentations were organised as a mini-conference, programmed as 
concurrent sessions on one day. Secondly, each group's solution to the 'problem' was 
presented to an audience of their PBL peers and interested staff who provided written 
feedback to the presenting groups. Groups took this feedback into account in evaluating 
their presentation. Some of the PBL presentations were videotaped but this was an 
anticipated and familiar intrusion for the PBL students as PBL tutorials had been videotaped 
(with student consent) over the preceding weeks and students had become accustomed to 
this. After the mini-conference, students met with their tutor as part of the assessment 
process. Thus, the format was rather more formal than the in-class presentations of the 
other groups and the audience consisted of people who were not in their class. 



The remaining 20% of the assessment was distributed differently for the DLT groups. The 
regular seminar group wrote an essay which was submitted prior to the practicum. This 
assessment task was not required of website and PBL students. Instead, the 20% was 
distributed in the PBL group to self-assessment of tutorial performance, and in the website 
group to the quality of the website design. 

Overall, students covered a similar strand of core content and had similar assessment tasks. 
It was primarily the methodology that differentiated between the streams. 

Evaluating the PBL innovation 

Data were gathered over the semester in the development and implementation phases in 
order to evaluate the impact of the PBL innovation. Both formative and summative 
evaluations were made by: 

• reviewing written feedback from PBL students after the first case (formative) 

• reviewing written feedback from students at the end of semester (summative): 

comments on the student evaluation of teaching (SET), 

evaluations of their learning in the topic in the final paper, 

their journal reflections on the presentations 

• comparing the SOLO ratings of PBL and mainstream groups on the learning evaluation 
task (summative) 

• comparing SET ratings on specific aspects of the topic by PBL and mainstream groups 
(summative) 

• retention rates in the topic 

• observing the videotaped tutorials (summative) 

In the development phase, to monitor progress of the learning environment and student 
learning, students were asked about: (1) how their learning in the PBL class differed from (or 
was similar to) other university classroom learning experiences; (2) aspects of the tutorials 
that appealed to them; (3) the most useful or meaningful learning to date; (4) questions that 
remained uppermost; (5) points for improvement; and, (6) the pace of the classes. 

This interim assessment provided feedback on some structural aspects of PBL such as the 
amount of time given for small group vs whole class discussion and the general pace of the 
class. Students' responses indicated that the pace was neither too fast nor too slow, and no 
dissatisfaction was recorded with the group process. In fact, the opportunity for exchanging 
knowledge, ideas and opinions was one of the most appealing aspects of tutorials. 
Comments highlighted several different aspects of collaborative group work that were valued 
by students: 

• discussions - get interesting and useful feedback, different views and a 
greater understanding of information 

• brainstorming - means you're not limited to what you can think of individually 



• being able to take on ideas and other people have brought up that I hadn't 
thought of 

• interaction and getting the refined/researched and brief descriptions of other 
people's research (I don't have to read everything) 

• small groups - I feel less intimidated with smaller tute groups, and working in 
an even smaller group within the tutorial has helped develop relationships 
that don't really occur in other subjects 

• the chance to share and pool ideas. The chance to critically examine data 
together, and working on 'real' cases - so practical learning rather than 
theoretical knowledge 

• class/group discussions for the mixing and exchanging of ideas. 

As a key focus of PBL was to promote a collaborative, student-directed, research oriented 
approach to learning, reactions of students to the PBL process were considered vital to alert 
tutors to changes that needed to be made before introducing the second case. 

Responses to how PBL compared to other university classes indicated that along with group 
work, student-directed learning was the principal difference between PBL and their other 
university learning experiences: 

• more group interaction; more individual input; student structured i.e less 
tutor intervention 

• we looked at the issues really deeply - sometimes workshops only touch on 
the issues superficially 

• more discussions and group problem solving 

• it is a lot different as it involves a lot of our own learning and research 

• more interaction, more thinking, processing information. Everything is 
relevant in some way. It all links together 

• We focussed on the important issues whereas normal workshops can get a 
bit messy, misdirected. Also, less control and direction from the tutor 

• it is different in that we learn/discover for ourselves, individually and by 
sharing as a group 

• it's a lot more interactive and student-directed, with us having to discover a 
great deal more information and facts on our own. 

Most comments for improvement suggested that maintaining group focus on the task was 
the most challenging aspect of the learning process: 

• I'd like more structure within my group - we tend to go off the topic and run 
over time. I think it's good we're all so interested though. Not a big fan of 
journals 



• the practice of staying focussed and not getting sidetracked by personal 
interests in unrelated issues. 

Implementation Phase 

The focus of the implementation phase was on evaluation of the learning outcomes and on 
the extent to which the PBL innovation was successful in meeting the objectives of the DLT 
curriculum. In addition to three sources of feedback from students gleaned from their 
learning evaluations, SET comments, and journal entries, the learning evaluations of PBL 
and mainstream students were compared using the SOLO taxonomy. 

Assessing learning using the SOLO taxonomy 

SOLO, an acronym for the Structure of Learning Outcomes, is a taxonomy developed by 
Biggs and Collis (1982) that describes five levels of increasingly complex representations of 
knowledge hierarchically ordered from incompetence to expertise. The five levels of the 
taxonomy can be used to describe a student's learning outcome 
as: prestructural (incompetence, no meaningful or relevant 
knowledge); unistructural (oversimplification, focus on one relevant 
aspect); multistructural(relevant but unintegrated knowledge); relational (integrated, content 
restructured in terms of principles and concepts); extended abstract (generative, provides 
new data, critiques and questions content). Boulton-Lewis (1998) argues that "ideally 
students in undergraduate study at the tertiary level should develop knowledge in their 
discipline areas that is organised structurally at the relational or extended abstract level..." 
(p.205) 

This view is consistent with the idea that higher education should promote higher order 
thinking and also consistent with the expectation that PBL would challenge students to 
engage in such desirable higher order thinking. Thus, the SOLO taxonomy provided a useful 
tool for measuring the quality of students' learning and was applied using Biggs' (1992) 
assessment procedure to the final assessment task undertaken by all DLT students, a 2000 
word learning evaluation of "how has this topic Development, Learning and Teaching 
contributed to your understanding of teaching?" Biggs (1992) linked the five SOLO levels to 
a qualitative measure of learning commonly used in tertiary settings - grading. Thus, a grade 
of distinction was concordant with the extended abstract level of the SOLO taxonomy; a 
credit with the relational level; a good pass with the multistructural level, a merely adequate 
pass with unistructural; and, a fail grade represented by the prestructural level. This 
procedure was used to assess the learning evaluation. Tutors graded their students' papers 
using the SOLO taxonomy. To maximise consistency in the process, each tutor received a 
description of the SOLO levels together with the grade that would be assigned according to 
each level and a copy of Biggs' (1992) paper to guide the process. Of the 113 students 
enrolled in the topic at the end of Semester four students (from the Mainstream group) had 
not submitted the final assignment, leaving 109 students for which a SOLO rating was 
recorded (100 females and 9 males). 

Table 2. SOLO Ratings for the PBL and Mainstream groups 

  PBL 

Group 

Mainstream 
Group 

Total 

Group 

  N=36 N=73 N=109 



  % % % 

Males 13.9 5.5 8.3 

Females 85.1 94.5 91.7 

SOLO Rating       

Prestructural 11.1 6.8 8.3 

Unistructural 0.0 13.7 9.2 

Multistructural 27.8 28.8 28.4 

Relational 11.1 15.1 13.8 

Relational + 25.0 17.8 20.2 

Extended Abstract 16.7 17.8 17.4 

Extended Abstract + 8.3 0.0 2.8 

Mean grade 4.22 

(SD 1.73) 

3.77 

(SD 1.52) 

3.92 

(SD 0.15) 

Table 2 presents the percentage distribution of SOLO ratings as they were adapted to reflect 
the way in which the assignment was assessed: Fail (Prestructural) below 50%; Minimal 
Pass (Unistructural) 50-54%; Good Pass (Multistructural) 55-64%; Credit (Relational) 65-
69%; High Credit (Relational+) 70-74%; Distinction (Extended Abstract) 75-84%; High 
Distinction (Extended Abstract+) Above 85%. The mean SOLO grade for the PBL group (

= 4.22, SD 1.73) compared favourably with that achieved by the Mainstream group (
= 3.77, SD 1.52). While the difference between the means was not statistically significant, 
the finding that 10 per cent more PBL students than Mainstream students achieved the level 
of Extended Abstract suggests that PBL is associated with higher order learning. 

Students' evaluation of the topic 

At the end of the semester, students enrolled in DLT were asked to evaluate the topic. The 
student evaluation of teaching (SET) was administered in line with the standard University 
procedures for topic evaluations using the University's SET questionnaire. Sixty-seven 
students in the mainstream group and 35 PBL students completed the survey. Students 
were asked to rate on a 7-point Likert-type scale their views on aspects of the topic related 
to workload, assessment, organization, content, relevance, attitude and learning. For 
purposes of comparison between mainstream and PBL groups, ten SET items were selected 
from the pool of 25 items. The remaining items were judged not to provide any meaningful 
comparative data. They were excluded because there were no differences in the way these 
aspects of the topic were presented or delivered, or the items were considered to be 
teacher-specific rather than topic specific. For example, the aims of the topic and 



recommended reading were the same for all students; feedback and organization items 
were considered to reflect the tutor rather than the topic. 

The four tutors in the topic were all experienced, skilled tertiary educators who receive highly 
positive evaluations of their teaching. Students' perceptions of teaching were not the focus of 
this study. Tutors all had input into the content and delivery of the topic for both PBL and 
mainstream groups and shared innovative ideas and strategies for teaching both groups. So, 
while DLT is a core rather than elective topic for students, they have generally provided 
positive evaluations of the topic. Thus, it was not anticipated that there would be marked 
differences between the groups. 

The items of interest for comparison were selected for two reasons. The first related to the 
purposes underlying the PBL innovation: to strengthen the links between on-campus and in-
school learning (relevance); and, to promote higher order thinking (critical thinking). The 
second reason was essentially diagnostic - to enable a judgement of whether the PBL 
methodology created problems for students that were not anticipated, in particular, workload 
and assessment. 

Table 3 summarises the mean scores for the mainstream and PBL groups for each of the 
ten selected Student Evaluation of Teaching (SET) items. As Table 3 indicates, there was no 
meaningful difference in students' ratings of aspects of the topic related to workload, 
difficulty, challenge and pace. With regard to feedback from students on assessment, PBL 
students had commented that the distribution of assessment tasks was an issue for them. 
However, the SET scores indicated that while there was some variation in the level of 
agreement about the fairness of the assessment, the combined feedback from all groups 
indicated that any concerns about assessment were common across the groups and not 
specific to PBL students. 

Students in both groups indicated a similar level of agreement that the topic was relevant to 
the requirements of their profession. PBL students reported marginally higher levels of 
agreement than mainstream students on having developed skills needed by professionals in 
the field and having a positive attitude to the topic. The item that revealed the most striking 
difference between the groups was for the item on whether the topic contributed to the 
students' ability to think critically. PBL students indicated a higher level of agreement than 
the mainstream students on this item. 

  

Table 3. Means for PBL and Mainstream groups on SET items. 

  

SET item 

PBL 
Groups 
Mean 

Mainstream 
Groups 

Mean 

Total 
Groups 
Mean (SD) 

The workload for this topic was... 1= very light, 
7= very heavy 

4.95 5.15 5.00 (1.0) 

In terms of difficulty, the content of the topic 
was... 1= very easy, 7= very difficult 

4.55 4.65 4.60 (0.9) 

The topic was challenging 1= SD, 7= SA 5.75 5.35 5.60 (1.2) 



The pace at which the topic was presented 
was... 1= very slow, 7= very fast 

4.65 4.55 4.70 (1.2) 

Overall the assessment of the topic was fair 1= 
SD, 7= SA 

4.85 4.75 4.90 (1.7) 

My ability to work independently has been 
increased 1= SD, 7= SA 

5.20 4.70 4.90 (1.2) 

The topic was relevant to the requirements of 
my profession 1= SD, 7= SA 

5.80 5.45 5.70 (1.2) 

I have a positive attitude to this topic 1= SD, 7= 
SA 

5.90 5.25 5.60 (1.4) 

I have developed skills needed by professionals 
in this field 1= SD, 7= SA 

5.70 5.05 5.30 (1.2) 

My ability to think critically has been increased 
1= SD, 7= SA 

5.80 4.75 5.20 (1.4) 

        

Note: SA = strongly agree; SD = strongly disagree 

On the SET form space was provided for students to give written feedback on the best 
aspects of the topic and ways in which the topic could be improved. With regard to positive 
features of PBL, it was clear that the PBL process facilitated discussion among group 
members, created a student-directed learning environment, and successfully connected the 
content of the topic to the real world of teaching. Some typical responses were: 

I enjoyed the group work, the interaction, the openness of discussion. It was a 
valuable learning experience hearing others' points of view when formulating 
opinions and beliefs as opposed to deriving a point of view unchallenged. 

To be able to, through theory, create a plan/strategy to help students as if you 
were a teacher. 

The PBL concept was excellent, it made me think outside my limited thinking. 
It helped me to think more laterally. It can be applied to other areas of my life. 

Getting to research all the relevant texts to become a professional in the field 
of teaching. Working with a great group. Learning how to facilitate learning. 

I really enjoyed the group work. I developed some close friends and learnt a 
lot about group dynamics. I also loved working on a case that was relevant for 
us to apply later on in our own teaching 

Ways in which the topic might be improved in the main focussed on the fact that the bulk of 
the assessment occurred towards the end of the semester. Students indicated a preference 
for a more even spread of assessment tasks over the semester. One student's comment that 



"Assessment could be more spread out instead of clumped at the end" was reiterated by 
most students. Some students commented that they found the self-assessment component 
of their tutorial performance difficult and would have appreciated more guidance in 
mastering this difficult process. One student remarked that "self-assessment is only valuable 
for students who are reflective and honest enough to give themselves a fair mark." Further 
suggestions and advice were directed to other features of the topic rather than to the PBL 
process. 

In their learning evaluations students provided richer feedback on the value of the PBL 
experience for developing critical, reflective skills. One student summarized her experience 
thus: 

The format of the case studies, introduced over an extended period was an 
excellent means for reflection. We discussed, summarised, researched and 
hypothesized each week and then reflected on any new information we had 
found or were given. Actually participating in this group reflective process 
enabled me not only to understand, but to see, the importance of examining 
where I have been , challenging what I know, finding out the things I need to 
know, and changing direction if I need to. If I continue to do this, both 
personally and professionally, and pass these skills onto my students through 
teaching and learning strategies, then I believe that we will all learn and 
develop together in a positive way. 

Another student commented that: 

To reflect and critically think, to understand and to know are important roles in 
being an educator and to see the role of teacher as being as complex as the 
learners themselves. Being aware of the child through observation, appraisal 
and inquiry gives all students a better opportunity to learn to their farthest 
reaching potential. In wanting to be a good teacher, I value the pathways of 
thought that PBL has opened up to me, in my thinking and learning and in my 
journey to becoming a teacher. 

Students' enjoyment of the research process and intellectual inquiry was captured by 
another student: 

I found the problem based learning approach to DLT both rewarding and 
motivating. The self-directed learning and range of research areas captivated 
my interest. I found the discussion and peer group collaboration enabled me 
to construct a meaningful understanding of the theory and its relation to our 
case study. Participants needed to contribute to group productivity with active 
and informed discussion and have a clear understanding of learning 
outcomes. I cannot begin to describe my thirst and eagerness for research 
and reading for the PBL case study. The case study gave meaning to the 
theory. I could see a relation between theory and practice that was 
meaningful. Something I feel is important in understanding teaching. 

And the value of working as a collaborative team was expressed in the following statement: 

Group work featured strongly as whole class and two or three smaller groups. 
I gained much from this exchange of thoughts, reactions and knowledge with 
my peers. It made me realise that the socio-environment of a classroom is 
extremely instrumental in effective learning and that the process of group 
work and discussion is also a powerful tool. Working on our case studies as a 



group provided confidence in our abilities to critically think and to work as a 
team in our 'investigations'. Fears and concerns can be shifted to something 
more positive by discussing these with peers and this experience allowed me 
to see the importance of doing this with my future co-workers. Shared 
knowledge is very valuable and I think we all learnt from each other, 
respected each other's opinions and dissolved many fears through this 
exchange. 

A final comment points to the benefit of students working with authentic problems: 

Students received guidance from the tutor but it was their responsibility to 
assume active roles in being self-directed learners, meaning makers, defining 
their own learning aims and objectives and working though steps and 
procedures in order to produce solutions for the problem. I found this format 
to be particularly informative and beneficial in developing my understanding 
of the real work of teaching. It helped me to understand that there are many 
possible solutions to a problem, that effectively solving problems is often 
achieved collaboratively, that open communication, compromise and 
negotiation is essential and that possible solutions are often restricted due to 
available resources, information and time constraints. The PBL format 
allowed me to develop my research, group work, listening and decision 
making skills, improve my problem solving techniques and has given me the 
opportunity to implement and use those skills in a practical situation. One of 
the main reasons for my thorough enjoyment of the Problem Based Learning 
approach was that it enable me to related what I was learning to an actual 
problem. This process gave me the opportunity to construct meaning and 
understandings, to assess relevance, prioritise and make connections 
between theory and its practical application. By participating in the PBL I have 
increased my understanding and appreciation of some of the various 
problems that teachers encounter and discovered different ways to address 
them. 

The students' final journal entry for DLT requested that they: "Reflect on how the DLT 
presentation has contributed to your understanding of how children develop and learn." The 
journal entries confirmed the value of providing students with a forum to present their group's 
'solution' to the problem. The development of research skills, collaborative learning, and 
acceptance of difference through the group process that were reflected generally in students' 
journals were highlighted in the entry of one student: 

The DLT presentation has enabled me to become informed about many 
issues of development and learning without having to research the individual 
topics myself. Because there were three of us in the group - working together 
- we could divide our research requirements and then report back to the 
group with our findings. After discussion, a consensus was reached about the 
relevance of the research gathered and it was either rejected or accepted. 

The DLT presentation was based on an issue, a problem that required a 
solution. In order to reach this point, we had to establish our hypotheses 
regarding the main issues under discussion, then research these issues, and 
finally agree to solutions/strategies. I believe that behind the overall outcome, 
is the fact that we have all been exposed to different interpretations of what is 
right and what is wrong, what could work and what won't work: and that is 
what teaching is all about - being able to recognise differences about how 
children develop and learn, and understand that so many factors could 



influence these outcomes. Having an understanding of the process involved 
in researching an issue, and reaching an agreeable solution will certainly 
prove invaluable when faced with these situations in a classroom. 

Institutionalisation Phase 

There is a strong commitment by staff teaching DLT to maintain PBL within the topic. In 
addition to improved retention rates in the topic, SET topic evaluations confirmed that the 
PBL approach increased students' ability to engage critically with development, learning and 
teaching issues, that students perceived the topic to be relevant to the profession, and that 
they developed skills, knowledge and understandings relevant to teaching. Students' 
comments provided additional encouraging feedback that research and reflection were 
important skills they developed through PBL. 

At the course level, these skills have been identified as highly desirable graduate qualities 
that should be fostered in the teacher education program. We are mindful however, that 
there are other professional skills that may be more effectively developed using alternative 
teaching approaches, for example information and communication technology (ICT) skills. In 
the broader context therefore, the PBL approach needs to be considered alongside a range 
of approaches. 

The PBL innovation has certainly generated considerable interest among teacher education 
staff; about one-third of staff attended the students' final presentations of 'solutions' to the 
problem case study at the end of semester mini-conference. Other staff have perused and 
commented on the two cases and expressed interest in using PBL in their own topics. 
However, as McNaught, Whithear and Browning (1998) indicate, "...innovation as occurring 
within a course, rather than within a subject, is a much more profitable approach...(p.258). 
We agree that students should have exposure to PBL in more than one topic in their course. 
It cannot be assumed that the higher order thinking developed in one topic will be easily 
transferred to other topics. 

Constraints 

The opportunity to enact change in DLT was tied to funding. The innovations grant , an 
institutional initiative that supported the PBL project provided funding for the expertise and 
time needed to develop case studies and the teaching release that permitted the PBL tutors 
to work with classes around half the usual size. Both maintenance and extension of PBL will 
be dependent on funding. The small group tutorial model has proved to be the most effective 
method for creating a collaborative problem inquiry climate for learning and for motivating 
students to move from superficial treatment of the subject material (a surface approach to 
learning) towards serious intellectual engagement with learning (a deep approach to 
learning). Within an institutional climate of pressure to increase class sizes the constraints 
on maintaining PBL are obvious. 

The role of the teacher changes in PBL and this requires new skills for many teachers. 
These include pedagogical skills, case-writing and planning skills, assessment skills and a 
supportive institutional milieu. Therefore, in order to encourage the take-up of PBL at the 
course level, professional development of other staff has to be provided along with support 
for case-writing. 

Conclusion 

Teacher education students will have a responsibility, as teachers, to develop the higher 
order thinking and decision-making skills of their own students - skills that are becoming 



widely accepted as necessary for lifelong learning. They need to be prepared to teach in an 
educational environment that is most likely to be very different from the environment in which 
they were learners. We know that teachers generally teach the way they have been taught. 
We know also that very few teachers have experienced problem-based learning in the 
classroom. We would like our students to become teachers who are equipped to contribute 
to school improvement and to implement their own innovative curriculum. 

We are satisfied that PBL has provided the DLT topic with a more meaningful connection to 
the practicum. The use of authentic cases that call on practising teachers as resources has 
achieved its purpose of creating a more seamless transition for students between their on-
campus and teaching experience learning. The use of authentic cases has proved valuable 
also in motivating students to research developmental theory as central rather than 
peripheral to understanding the cases. And finally, PBL has proved to be the most effective 
methodology employed to date, to promote students' research and collaborative team work 
skills. 
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