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Abstract 
 
This article discusses the process, benefits, challenges and recommendations associated with the 
adoption of the Problem based Learning (PBL) approach to promote reflection for pre-service 
teachers. Drawing upon Schön’s concept of reflection, this article explains how a pre-service 
course in Canada aims to promote the participants’ ‘reflection in action’ of assessment content 
knowledge and professional competence through PBL. The article points out that PBL enables 
the pre-service teachers to critically reflect on assessment issues and make meaningful 
connections between their reflections and real-life teaching. The key challenges are the 
facilitators’ inadequate understanding of using PBL to promote reflection, as well as the 
preservice teachers’ struggle with time constraint and juggling between their need for teacher 
guidance, group collaboration and self-directed study. To address these challenges, the article 
recommends formal professional development sessions for the PBL instructors, and the 
achievement of a balance between learner autonomy and teacher guidance. 
 
Keywords: assessment literacy; Canada; reflection; pre-service teachers; Problem-Based 
Learning (PBL) 
 
 
Introduction 
 
Since the inception of the 21st century learning outcomes by the Partnership for 21st Century 
Skills (2002), the curriculum frameworks in many educational systems around the world have 
increasingly emphasised the development of competencies such as reflection, problem solving, 
creativity and innovation, communication, collaboration, self-directed learning, and information 
and technological skills (Rotherham & Willingham, 2009). But what has been relatively under-
researched is the development of reflective abilities in pre-service teachers. This article discusses 
the adoption of Problem-based Learning (hereinafter PBL) to promote reflection in an 
assessment course for pre-service teachers in Canada. The first part of the article introduces the 
concepts of reflection and PBL. This is followed by an illustration of a PBL course that aims to 
foster reflection in pre-service teachers in Alberta. The last section explores the key benefits, 
challenges and recommendations for the development of reflective pre-service teachers through 
PBL. 

 

https://www.researchgate.net/publication/281549509_21st_Century_Skills_The_Challenges_Ahead?el=1_x_8&enrichId=rgreq-6ff0eed1-f75b-4de6-8540-ac2f781c6fe3&enrichSource=Y292ZXJQYWdlOzMwMTcyNDUyNTtBUzozNTYzOTU4MTI3MDQyNTZAMTQ2MTk4Mjc5MTk3MA==
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Reflection and Problem-Based Learning (PBL)  
 
Schon (1987) distinguishes between ‘technical rationality’ and ‘reflection in action’.  The former 
emphasises the ‘technical’ whereby knowledge and skills are applied to routinisable and pre-
specifiable procedures and strategies, as well as the ‘rational’ whereby scientific theory and 
external research are utlilised to solve problems (Author 2). McLaughlin (1999) points out that 
‘technical rationality’ is similar to Aristotle’s notion of techne which is “an activity of making or 
production (poesis), aimed at a pre-specifiable and durable outcome (a product or state of affairs) 
which constitutes its purpose (telos)” (p. 12). 

Technical rationality is contrasted with ‘reflection in action’ that is tacit and intuitive. 
Schon (1987) highlights the need for teachers to go beyond technical rationality to ‘reflect in 
action’ so that the practitioner is able to deal with cases that are unique, uncertain and value-
conflict. In other words, ‘reflecting in action’ enables teachers to set, frame, construct and solve 
problems based on their professional judgements. It is a kind of knowledge that was “more 
personal and experiential, more supple and less formulable than the knowledge conferred by 
techne” (Dunne, 1993, p. 10, cited in McLaughlin, 1999, p. 15). McLaughlin (1999) relates 
‘reflection in action’ to Aristotle’s praxis which “involves the engagement of persons in activity 
with others which is non-instrumental in that it is not intended to realise goods ‘external’ to the 
persons involved but rather excellences characteristic of a worthwhile form of life” (pp. 14-15). 
This form of reflection encompasses ‘personal reflection’ that directs one’s attention to one’s 
own life, and ‘problematic reflection’ that is aimed at resolving the problems of professional 
action (Louden, 1991; Elliot, 1993).  Reflection in action is essential for teachers as the teaching 
profession requires teachers to go beyond intellectual and technical knowledge; teachers are 
entrusted with a moral responsibility to prepare their students to participate fully in political, 
civic, and economic life in the contemporary society (Darling-Hammond, 2006). The implication 
for pre-service teacher education is to go beyond a training in content acquisition and 
pedagogical knowledge to nurturing reflective teachers.  

A learning approach to develop reflection in pre-service teachers is PBL. PBL has been 
widely used across a considerable range of disciplines and professional areas in higher education. 
Originated from Greek thinkers Protagoras and Aristotle, this approach became popular when it 
was used as an alternative pedagogical approach to train physicians at the School of Medicine in 
McMaster University in 1969 (Barrows & Tamblyn, 1980). It has subsequently been adopted in 
many other areas of professional education such as law, nursing, pharmacy, social work, 
engineering, and business and management. Given that the professional competence of 
physicians should include the ability to apply medical knowledge and skills to diagnose patients’ 
problems, the PBL curriculum was developed to actively engage medical students in the subject 
matter and to help develop their critical thinking, communication, and social skills (Ramsay & 
Sorrell, 2006). 

PBL promotes ‘reflection in action’ in the learners by enabling them to focus on real-life 
and complex issues and resolve them through self-awareness, critical thinking, complex problem 
solving, communication, collaboration, and self-directed learning. Typically, students work in 
groups first and then individually to solve contextualised, ill-structured problems as the primary 
pathway of learning. In addition, the problems must be current and reflect a typical scenario 
encountered by the professionals in the field. For example, a teacher must know how to strike a 

https://www.researchgate.net/publication/241423878_Constructing_21st-Century_Teacher_Education?el=1_x_8&enrichId=rgreq-6ff0eed1-f75b-4de6-8540-ac2f781c6fe3&enrichSource=Y292ZXJQYWdlOzMwMTcyNDUyNTtBUzozNTYzOTU4MTI3MDQyNTZAMTQ2MTk4Mjc5MTk3MA==
https://www.researchgate.net/publication/255607468_Problem-Based_Learning_A_Novel_Approach_to_Teaching_Safety_Health_and_Environmental_Courses?el=1_x_8&enrichId=rgreq-6ff0eed1-f75b-4de6-8540-ac2f781c6fe3&enrichSource=Y292ZXJQYWdlOzMwMTcyNDUyNTtBUzozNTYzOTU4MTI3MDQyNTZAMTQ2MTk4Mjc5MTk3MA==
https://www.researchgate.net/publication/255607468_Problem-Based_Learning_A_Novel_Approach_to_Teaching_Safety_Health_and_Environmental_Courses?el=1_x_8&enrichId=rgreq-6ff0eed1-f75b-4de6-8540-ac2f781c6fe3&enrichSource=Y292ZXJQYWdlOzMwMTcyNDUyNTtBUzozNTYzOTU4MTI3MDQyNTZAMTQ2MTk4Mjc5MTk3MA==
https://www.researchgate.net/publication/243694392_The_Reflective_Practitioner?el=1_x_8&enrichId=rgreq-6ff0eed1-f75b-4de6-8540-ac2f781c6fe3&enrichSource=Y292ZXJQYWdlOzMwMTcyNDUyNTtBUzozNTYzOTU4MTI3MDQyNTZAMTQ2MTk4Mjc5MTk3MA==
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balance between formative and summative assessments in view of the current assessment for 
learning movement. In PBL, the presentation of problems through real-world scenarios creates 
authentic learning opportunities for students to understand the relevance of underlying 
knowledge and principles in their future professional practice. In the process of carrying out 
PLB, the teachers are prompted to go beyond technical rationality to ‘reflect in action’ by solving 
problems based on their professional judgements.  

A critical feature of PBL is group learning where the participants not only learn from one 
another but also acquire important dispositions such as sharing of information, communication 
skills, teamwork, problem solving, independent responsibility for learning, and respect for 
others. Unlike a faculty-centered model of teaching with didactic lectures, PBL is a learner-
centered model of learning that organises students in small groups with faculty facilitators. It is 
critical that the faculty or instructor serves as facilitator rather than content expert. The facilitator 
has three main roles to play. First, the facilitator assists students in the development of questions 
with regards to the problem being investigated. Second, the facilitator helps students locate and 
understand appropriate references and resources. Third, the facilitator provides support in the 
creation of the final product, or the proposed solution.  

 
 

Promoting Reflection in Pre-service Teachers using the PBL Approach in Canada 
 
At a university in Alberta, a course was designed and taught by the first author using the PBL 
approach in 2014. Pre-service teachers enrolled in the two-year BEd programme were divided 
into small groups and each group had its own facilitator/instructor. There were a total of nine 
instructors including the first author and nine different classes, with each class consisted of 
22‒35 pre-service teachers. Adapting from Air Quality Curriculum Project from the University 
of Northern Arizona (as cited in Ramsay & Sorrell, 2006), a description of how the PBL 
approach has been used to promote reflection in the delivery of the assessment course is 
presented below:  
 
1. The problem  

The facilitator presents an introduction to the problem(s) and to establish a personal 
connection to the problem(s) for their students. This includes a preamble and may take the 
form of a written case study, a guest speaker, a YouTube video, an audio file, a newspaper 
story, a photograph, or an artifact (e.g., performance assessment or rubric). This step 
provides the necessary background information to help the students place the significance 
and context of the problem and results in the ill-structured problem statement (Ramsay & 
Sorrell, 2006, p. 3). Authentic performance tasks are embedded within the problem.  
 

2. The positioning questions 
The facilitator leads discussion with the class to determine the answers to the following 
questions: what do we know (the facts of the problem), what do we need to know (other facts 
that might be missing), and what do we need to learn more about (the underlying knowledge 
and principles that need more investigation, elaboration, or definition). Small groups are 
often used to facilitate students’ answers to these questions prior to a whole-class discussion.  
 

3. Action plan 

https://www.researchgate.net/publication/255607468_Problem-Based_Learning_A_Novel_Approach_to_Teaching_Safety_Health_and_Environmental_Courses?el=1_x_8&enrichId=rgreq-6ff0eed1-f75b-4de6-8540-ac2f781c6fe3&enrichSource=Y292ZXJQYWdlOzMwMTcyNDUyNTtBUzozNTYzOTU4MTI3MDQyNTZAMTQ2MTk4Mjc5MTk3MA==
https://www.researchgate.net/publication/255607468_Problem-Based_Learning_A_Novel_Approach_to_Teaching_Safety_Health_and_Environmental_Courses?el=1_x_8&enrichId=rgreq-6ff0eed1-f75b-4de6-8540-ac2f781c6fe3&enrichSource=Y292ZXJQYWdlOzMwMTcyNDUyNTtBUzozNTYzOTU4MTI3MDQyNTZAMTQ2MTk4Mjc5MTk3MA==
https://www.researchgate.net/publication/255607468_Problem-Based_Learning_A_Novel_Approach_to_Teaching_Safety_Health_and_Environmental_Courses?el=1_x_8&enrichId=rgreq-6ff0eed1-f75b-4de6-8540-ac2f781c6fe3&enrichSource=Y292ZXJQYWdlOzMwMTcyNDUyNTtBUzozNTYzOTU4MTI3MDQyNTZAMTQ2MTk4Mjc5MTk3MA==
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The small groups of students (typically 4‒5 members) make plans for how they will find the 
information needed. A list of resources is provided to assist them in the investigations. These 
resources include published books, chapters, articles, internet resources, or community 
members.  
 

4. Investigation 
The small groups of students execute their action plans. Facilitators may also choose to have 
students do a series of activities that provide elaboration or information about the underlying 
knowledge and principles identified during the questions phase.  
 

5. Revisiting problem 
Once the independent work is completed, the groups reassemble to report on their work and 
to revisit the questions. Further investigations are sometimes needed after receiving 
formative feedback from peers and the instructor.  
 

6. Final product or performance (Authentic assessment) 
Each problem concludes with an authentic assessment (i.e., performance-based tasks) which 
requires students to continue working in their respective small groups to discuss and 
brainstorm ideas for solutions, followed by their individually written work. The facilitator 
provides the small groups with some guidelines and possible options of products or 
performances. 
 

7. Formative Assessment and Summative Evaluation  
Prior to completing each authentic assessment, an analytic rubric is shared explicitly with 
students so that they are clear about the expectations. Students assess and monitor their own 
progress towards the standards on each of the criteria in the rubric (i.e., self-assessment). It is 
crucial that the students are asked to share what went well and what did not during the 
solution process. This will have a positive impact on how the process initiates and progresses 
in the next problem. Students are also encouraged to submit their drafts if they wish to 
receive formative feedback from the facilitator. Once revisions are made, students 
resubmitted their final copies of written work for summative evaluation.  
 

A problem scenario presented to the pre-service teachers is shown below: 
Given the new assessment initiatives in Alberta, school administrators and teachers need 
to be assessment literate. Many teachers in Alberta schools are struggling with the use of 
high quality rubrics. As a new teacher, you are asked by your principal to join the 
Assessment Task Force in your school. The task force is expected to conduct a review of 
the existing performance assessments and associated rubrics used in the school. One of the 
common practices in your school is that teachers tend to search for rubrics on the Internet 
and use them blindly in assessing student performance. Your principal and other school 
administrators are interested in finding out the quality of the rubrics used in the various 
subject areas at your school.  All the teachers are asked to conduct their own reviews of a 
rubric used alongside with the performance assessments in their teaching subjects. The 
chairperson of the Assessment Task Force has sought your inputs on how to provide the 
teachers with a concrete example of reviewing and critiquing an existing rubric.   
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To facilitate the pre-service teachers’ discussions on and solutions to the problem 
presented above, the following questions were posed to them:  

 
i. What are the critical features of a high-quality rubric? 

ii. How do high-quality rubrics contribute to effective assessment for learning practice? 
iii. From your observation in the field, did you identify any examples of rubrics being used 

effectively in classrooms? Explain.  
iv. How can we encourage teachers to use rubrics for both formative assessment (assessment 

for learning) and summative assessment (assessment of learning)?  
 

The above problem was one of the five problems presented to the pre-service teachers 
who completed the assessment course over five weeks (eight lecture hours per week) prior to 
their final practicum. Each of the problems lasted for a week using PBL in small groups. For 
each problem, the instructor and the pre-service teachers had four face-to-face meetings in a 
week. The pre-service teachers collaborated in small groups (i.e., 4‒5 members per group) both 
within and outside of class time and the instructor served as a facilitator of learning. Prior to 
working in their small groups, the pre-service teachers were given access to the problem and its 
related preamble, resources, instructions, deadlines, and analytic rubric in Desire2Learn (an 
online learning management system). The pre-service teachers began by individually studying 
the preamble, the problem, and the resources.  

During the first face-to-face meeting, the instructor facilitated small-group discussions to 
help the pre-service teachers identify what they know, what they do not know, and what they 
need to learn. To enhance the quality of small-group discussions, the positioning questions were 
posed to the pre-service teachers. The small-group discussions were then followed by a whole-
class discussion so that the pre-service teachers had an opportunity to learn from their peers in 
other groups.  

In the second meeting, the pre-service teachers worked in small groups to define, reflect 
and analyse the problem, brainstorm ideas, and share initial solutions to the problem. They also 
raised major learning issues and made an action plan to research the issues outside the class. This 
enabled each group member to take the responsibility to further research the learning issues 
independently and to fill in the gaps of their knowledge of assessment and high-quality rubrics 
through self-study. They may also use the opportunity to search for more resources that help 
their solutions to the problem. Such an independent learning process served to promote the pre-
service teachers’ reflective abilities as well as other competencies such as critical thinking, 
metacognition and self-directed learning.  

In the third meeting, the pre-service teachers shared their investigations and findings with 
their group members.  They asked questions and provided feedback to each other. As a group, 
they then integrated their ideas and solutions to the problem. In essence, the pre-service teachers 
were given the opportunity to co-construct knowledge in a collaborative learning environment, 
which enabled them to develop their collaboration and communication skills. Even though the 
pre-service teachers worked in groups, they were asked to prepare individual reports or papers on 
the problem solution as the final products. To motivate the pre-service teachers’ learning of three 
intensive courses (i.e., two curriculum courses and one assessment course) and their completion 
of all nine assignments over a five week period, all instructors were asked to create opportunities 
for the pre-service teachers to complete their assignments during class time.  



6	  
	  

	  
	  

The fourth face-to-face meeting in the assessment course was used by the pre-service 
teachers to complete their draft written reports and to receive formative feedback from the 
instructor according to the criteria and standards stated on the analytic rubric. The rubric was 
shared with them at the beginning of the problem. The pre-service teachers also used the fourth 
meeting to reflect on their solution processes to the problem.   
 
 
Key Benefits, Challenges and Recommendations in Promoting Reflection through the 
PBL Approach 
 
The implementation of the above-mentioned course shows that there are benefits as well as 
challenges associated with the promotion of reflection in pre-service teachers through PBL. The 
benefits of using a PBL approach to promote reflection through an assessment course were 
evident. First, the PBL approach promotes active learning and higher-order thinking in the pre-
service teachers since they needed to take ownership of their own learning. Such teaching and 
learning strategies are contrasted with the teacher-centred approaches used such as didactic 
whole-class lecture which is a predominantly used pedagogical approach with large 
undergraduate classes in higher education institutions. Such a didactic approach places students 
in a passive role in learning and minimises their ability to develop higher-order thinking skills 
and other essential competencies. The extant literature on assessment has clearly shown that 
traditional assessment methods such as standardised testing and summative examination are not 
effective to promote students’ mastery of higher-order competencies (e.g. see Wiggins, 1989; 
Stiggins, 2002; Wyatt-Smith & Cumming, 2009; Rotherham & Willingham, 2009). An over-
reliance on such traditional approaches to instruction and assessment is not only detrimental to 
student learning at the K-12 levels, but also ill-suited to the education of creative professionals 
who need to develop new knowledge and continually further their own understanding.  
Secondly, the problem in the PBL approach was contexualised in real-world situations and 
exposes pre-service teachers to the contemporary assessment issues around the world and in the 
province. The specific example we have included in this paper exemplifies how a problem was 
contextualised in a real-world situation, that is, in a school context. The problem provided the 
pre-service teachers with the opportunity to ‘reflect in action’ regarding the quality of rubrics. 
The readings and resources provided good support to the pre-service teachers in their 
investigations and creative solutions of the problems. In general, the pre-service teachers were 
able to make meaningful connections between their reflections and real-life teaching. From the 
pre-service teachers’ perspectives, the opportunity to work with their group members in solving 
real-world, complex problems helped develop their reflective abilities and other higher-order 
competencies such as critical thinking, problem solving, communication, and collaboration.  A 
PBL approach supports the argument from educators that an important goal of higher education 
including pre-service teacher education is the development of both a desire for lifelong learning 
and of effective problem solving and critical thinking (Hattie, 2003; Darling-Hammond, 2006). 

Finally, the PBL approach is particularly useful in nurturing reflective educators who are 
well-versed in authentic assessment. The following four features of authentic assessment 
(Wiggins, 1989) suggest a close alignment between authentic assessment and PBL. First, 
authentic assessment tasks are designed to be truly representative of performance in the field. 
The tasks are contextualised, complex intellectual challenges involving students’ own research or 
application of knowledge in messy, ill-structured tasks. As such, they provide ample 

https://www.researchgate.net/publication/241423878_Constructing_21st-Century_Teacher_Education?el=1_x_8&enrichId=rgreq-6ff0eed1-f75b-4de6-8540-ac2f781c6fe3&enrichSource=Y292ZXJQYWdlOzMwMTcyNDUyNTtBUzozNTYzOTU4MTI3MDQyNTZAMTQ2MTk4Mjc5MTk3MA==
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opportunities for students’ learning styles, aptitudes and interests to serve as a source for 
developing higher-order competencies. Second, explicit performance criteria and standards as in 
the form of well-developed rubrics are openly shared with students and others in the learning 
community. Third, self-assessment plays an important role in developing students’ capacity to 
evaluate their own work against standards; to revise, modify, and redirect their efforts; and to 
take initiative in monitoring their own progress. Such formative assessment practice promotes 
students’ self-directed learning because students take responsibility for their own learning. And 
fourth, students are generally expected to present and defense their work to real audience. This 
will help enhance their communication skills.  

The above four features of authentic assessment entail the necessity to equip pre-service 
teachers not only with the technical knowledge of authentic assessment but, more importantly, an 
ability to carry out authentic assessment reflectively . The PBL approach that situates the task in 
the real world and empowers the pre-service teachers to experiment and learn from their 
experiences is therefore an ideal means to promote authentic assessment literacy. PBL educators 
aver that formative assessment must be incorporated into the PBL process to enhance students’ 
learning experiences. For example, Wood (2003) points out that quality feedback from PBL 
facilitators and opportunities in self- and peer assessment are important in the PBL process.  

That the PBL approach is salutary for developing reflective pre-service teachers who are 
literate in assessment is significant for teacher education: research shows that pre-service 
teachers generally lack assessment literacy and that this deficiency is largely due to inadequate 
pre-service training in educational assessment (e.g. see Mertler, 2003; Stiggins, 2002; Volante & 
Fazio, 2007; Popham, 2009; Wyatt-Smith & Cumming, 2009; DeLuca & Klinger, 2010; DeLuca 
& Klinger, 2010; Author 1). As a result, many of them are ill prepared to understand and adopt 
new assessment policies and practices when they enter into their teaching careers. In the 
Canadian context, Volante and Fazio’s (2007) study of primary/junior teacher candidates in a 
four-year teacher education programme in a large, urban Canadian university found that a large 
majority of candidates had low levels of assessment literacy. Similarly, the Ontario teacher 
candidates in DeLuca and Klinger’s (2010) study reported high levels of confidence in 
summative assessment of learning but low levels of confidence in formative assessment. In view 
of the current provincial initiatives in Curriculum Redesign and Student Learning Assessments, 
Alberta pre-service and in-service teachers are expected to be competent in the implementation 
of authentic performance assessments and rubrics (Weber et al, 2009). The promotion of 
assessment literacy through the PBL approach not only enables a fair assessment of students’ 
mastery of contemporary competencies but also creates assessment for learning opportunities to 
enhance students’ learning experiences (Author 1).  

However, a key challenge was the facilitators’ inadequate understanding and experience 
in PBL which made it challenging for them to facilitate the reflective process successfully. 
Another challenge concerns the pre-service teachers who struggled with time constraint as they 
had to take three courses simultaneously; they were also unsure of how to balance their need for 
teacher guidance, group collaboration and self-directed study. A common challenge faced by the 
facilitators and pre-service teachers is a lack of clarity regarding the concepts of and relationship 
between, student-centredness and teacher-centredness. Some facilitators were presumably 
unclear with the extent to which they should direct, intervene and assist their students throughout 
the PBL process. They had assumed that any direct teaching or guidance may contradict the 
essence of learner-centredness which was central to PBL. On the pre-service teachers’ part, they 
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might hold the same assumption as their facilitators that they were supposed to be independent 
learners and should therefore refrain from depending on or turning to their facilitators for help.  

Such thinking and assumptions held by both the facilitators and pre-service teachers 
about learner-centred approaches in general and the PBL approach in particular are not 
uncommon. Research informs us that the two main challenges in implementing learner-centred 
approaches, including PBL, are a lack of or inadequate structure, guidance and support; and a 
failure to provide a sufficiently strong foundational knowledge and deep thinking for learners 
(Author 2). On the issue of structure, guidance and support, it was reported that learners, while 
happy to be given the freedom to take charge of their own learning, prefer “bi-directional 
feedback and guidance as essential elements of what student-centred learning should be” (Lea, 
Stephenson & Troy, 2003, p. 332). Related to the learner’s desire for continual teacher assistance 
is the need for educators to provide a sufficiently strong foundational knowledge and deep 
thinking for learners. Researchers such as Hargreaves and Shirley (2009) and Parsons and 
Beauchamp (2012) caution that learner-centred approaches do not always provide sufficient 
avenues for deeper understanding or critical thinking in students. It follows that some form of 
content teaching is still needed by the teacher. 

The above challenges can be addressed when we realise that learner-centred approaches 
such as the PBL approach do not necessarily preclude teacher involvement or guidance. A 
balance needs to be struck to ensure that the learners are empowered to learn while still receiving 
the necessary support from their teachers and facilitators. Elen, Clarebout, Léonard and Lowyck 
(2007) maintain that there should be a continuous interchange between the facilitators (teachers) 
and pre-service teachers (learners) through on-going reassessment and reorientation of these 
responsibilities and tasks. Schweisfurth (2011) concurs that “classroom interactions may look 
teacher-centred to an outsider, while actually being variations of LCE [learner-centred education] 
adapted to local cultural practices and resource realities” (p. 429).   

Returning to the challenge of time constraint and lack of clarity on balancing between 
group collaboration and self-directed study in implementing the PBL approach, a suggestion is to 
help the instructors and pre-service teachers understand that promoting reflection though PBL 
does not mean that teacher involvement or guidance is jettisoned. On the contrary, there is a need 
to balance teacher guidance and learner autonomy so that the learner is gradually empowered to 
go beyond technical rationality to reflection in action. Striking such a balance also ensures that 
pre-service teachers who are unsure about how to manage their time could consult their 
facilitators for advice and assistance if necessary. Furthermore, pre-service teachers, even when 
engaging in self-directed study and personal reflection, may interact with their peers and 
facilitators to obtain the necessary moral and content support.  

As for the first challenge concerning the facilitators’ inadequate understanding and 
experience in PB, a suggestion is to provide some formal professional development sessions to 
the PBL instructors that focus on the development of their knowledge and confidence in using 
PBL to promote reflection. Ertmer, Schlosser, Clase, and Adedokun (2014) point out that PBL is 
effective when teacher participants in professional development workshops engage in design 
problems, i.e., developing an authentic PBL unit. For example, instead of the assessment course 
coordinator developing the course on his/her own, he/she could engage all the instructors in the 
PBL process by asking them to develop a PBL unit or co-develop PBL assessment curriculum. 
Such an involvement before the commencement of the course would have helped them to 
implement PBL more effectively.  
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Conclusion 
 
This article has discussed how the adoption of PBL has contributed towards the development of 
reflective teachers in assessment content knowledge and professional competence, both of which 
are much needed for their future teaching professions. At the same time, this article has 
highlighted the key challenges faced by the facilitators and pre-service teachers, as well as some 
recommendations to deal with these challenges. Future empirical studies could be carried out to 
determine the extent to which the course contents and innovative practices used in the course 
have fostered the pre-service teachers’ reflective abilities. It is also helpful to examine the extent 
to which pre-service teachers are/continue to be reflective when they start their teaching careers, 
as well as the resource development and deployment needed for the implementation study of 
PBL. 
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