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ABSTRACT  

 

Problem Based Learning (PBL) is widely recognised as an effective way of learning.  Studies 

suggest that an effective learning environment is one where “deep learning” is fostered.   This 

study briefly explores whether a particular form of PBL (practised by the Republic Polytechnic, 

Singapore) cultivates deeper learning. 

 

This paper reports the effects of a one day one problem™ form of PBL on students’ approaches 

to learning. Students’ approaches to learning were measured using the SPQ when they first 

entered a tertiary level institution (Republic Polytechnic) after completing a minimum of 10 

years of schooling. The study examined whether students’ approaches to learning changed after 

their first year of academic life, having engaged in a unique form of PBL.  

 

Analysis shows that the dominate approach towards learning for the majority of students entering 

Republic Polytechnic was achieving. At the end of their first year, there was a significant change 

in the way students approach learning. Although the achieving is still the dominant learning 

approach, students tended to have deeper learning motives while adopting achieving strategies.  
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INTRODUCTION 

 

The Republic Polytechnic adopts PBL for all its three year academic programmes. PBL is an 

educational strategy where learning is driven by a problem and students work in teams to define 

research and negotiate a response to the problem. The teacher plays the role of a facilitator who 

guides the students more on “how” to learn rather than “what” to learn. A problem may be 

presented in many forms such as a description of a difficulty, a curious outcome, an unexpected 

happening, or an event that requires either a solution or some explanation. In applying PBL, the 

Republic Polytechnic implemented a unique process termed as a one-day one-problem™ 

approach which entails students spending exclusively one whole day working on a problem that 

is centred around an idea or a concept. (O’Grady & Alwis 2002).  

 

A review of primary and secondary education in Singapore undertaken by the Centre for 

Research in Pedagogy found that in many subject related classrooms (i.e.  mathematics) it was 



mainly “teacher-centric with low-level teacher-student or student-student interaction” (Yeo and 

Zhu 2005) and that students are mainly engaged in activities focusing on factual or rote learning. 

Similar findings about Chinese language lessons conducted in Singapore schools were also 

reported elsewhere (Liu 2005). As such, Republic Polytechnic’s process of learning is very new 

to students since their primary and secondary education has conditioned them to think learning is 

the direct transmission of information from the teacher.  

 

For an institution that wholly adopts a PBL approach aimed at changing and enhancing students 

learning it is worth investigating whether PBL fosters effective learning. Effective learning, 

according to Feynman (1999), is when someone is genuinely curious enough to ask questions 

and then find an answer they can defend in a manner that is convincing to themselves and others. 

Hence, effective learning is not just accepting wisdom but trying to find why this wisdom is 

accepted. Watkins (2002) suggest that learning is an activity of construction, handled with (or in 

the context of) others, and driven by learner’s agency and that “effective learning is all of these 

at their best, plus the monitoring and review of whether approaches and strategies are proving 

effective for the particular goals and context”. 

 

These descriptions of effective learning relate closely to what Biggs (1987) has described as 

“deep learning”. An approach to learning can be defined in terms of the motives and strategies 

that learners employ. A deep learner’s motive stems from an intrinsic interest to learning 

whereby students relate content to personally meaningful contexts. This requires higher cognitive 

strategies like searching for analogies and theorising. This deep approach contrasts with a surface 

approach to learning wherein the motive for learning is due to extrinsic factors like meeting the 

necessary course requirements. A typical strategy employed for a surface approach is rote 

learning. A third approach is achieving. The motive is similar to a surface approach which is 

focused on the product such as obtaining the highest grade.  The strategies employed are to 

maximise the chance to obtain higher grades by various means even if it requires a high level of 

effort to learn the topic (similar to deep strategies). 

 

AIM OF STUDY 

 

Biggs (1999) has described PBL as an active learning approach that leads to deep learning. 

Research on PBL has demonstrated that students engaged in PBL develop greater conceptual 

understanding of concepts (Martensen 1985 and Eisenstaedt 1990).  Further research has found 

that solving a problem before instruction, rather than after instruction (the more conventional 

approach to education) led to better transfer of problem solving skills (Needham and Beck 1991) 

and that PBL students could advance many more causal explanations (Patel 1991) and integrate 

their knowledge better than non PBL students (Boshuizen and Schmidt 1990). One study found 

that students who discussed a problem relevant to a topic displayed more attraction to a subject 

and were more interested in studying the relevant literature (De Volder 1986).  

 

This study examines whether PBL as practised by the Republic Polytechnic cultivates deeper 

learning.  



METHOD 

 

The authors measured students’ approaches to learning using the SPQ (Study Process 

Questionnaire). The measurement was done in two stages. The first stage was in the second week 

of the students first semester at the Republic Polytechnic (Academic Year 2005/2006).  Ten 

classes (each consisting of 25 students) of first year students were randomly selected to take part 

in this study. 165 students responded to the survey. The survey was administered again in the 

second stage (the end of students first year at the Polytechnic) to the same batch of students who 

responded in stage one. The total number of students who responded to the survey in the second 

stage was 125, constituting a response rate of about 76% of the students from the first stage. The 

results of the survey were analysed to see whether students’ approaches to learning had changed 

after their first year of academic life at the Republic Polytechnic, having engaged in a unique 

PBL methodology.  

 

 

Measurement Instruments 

 

The SPQ, devised by Biggs, is a 42-item questionnaire
1
. It has been validated and extensively 

used in studies of learning in tertiary institutions. Each of the 42 items is a self-report statement 

about either a motive or strategy related to learning. “Motive” refers to the reason or motivation 

that student had for undertaking learning and “Strategy” refers to the methods and habits students 

engage in to accomplish a learning task. The respondents rate themselves on a 5-point likert scale. 

A combination of scores relating to motive and strategy reveal a dominant approach to learning, 

either “Deep”, “Surface” and/or “Achieving”.  

 

 

RESULTS 

 

Dominant approach to learning  

 

The dominant approach to learning is obtained by looking at the highest score each student 

obtained for the three approaches to learning. Figure 1 reports the percentage of students that 

have different dominant learning approaches. The dominate approach in stage one and two is an 

Achieving approach.  However the results also show that in stage two there is an increase in the 

number of students whose dominate approach to learning is deep, and a decrease in the number 

of students whose dominate approach is surface or achieving.  

 

                                                 
1
  Some of the statements in the 42-item SPQ questionnaire have been amended to correspond with the method of 
delivery in RP. Despite the amendments, strict deliberation has been administered to ensure that the original 

intention of the statement has been retained (APPENDIX A). 
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Figure 1: Dominant learning approaches among REPUBLIC POLYTECHNIC students 

 

 

Changes in the three learning approaches over the first year of study 

 

Figure 2 shows differences in the mean scale scores for the different learning approaches over 

time. The dominant learning approach for both stages is achieving.  

 

Using Paired-Samples T-Test, there is a significant difference in scores between the two different 

stages for deep learning approach (t=-2.674, p = 0.009), which suggests that average increase in 

deep approach per student is not due to chance variation and may be attributable to the PBL. 
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Figure 2: Mean scores of learning approaches 

 

Approaches Learning: motives and strategies subscales 

 

A paired-samples T-test (see Figure 3) was conducted on each of the motives and strategies 

subscales, in order to further investigate how students developed, It was found that the 

Polytechnic students’ deep motives changed significantly (t=-3.481, p=0.001). 

 

Furthermore, there was a significant increase in the adoption of achieving strategies (t=-2.156, 

p=0.033). 
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Figure 3: Learning approaches in motives and strategies 

 

 

DISCUSSION 

 

The data show that there has been a significant shift towards deep learning motives, indicating 

that students have increased their focus on trying to personally understand the meaning of 

concepts and ideas. This, coupled with an increase in the use of achieving strategies (the 

optimisation and organisation of time) lends support to the claim that Republic Polytechnic’s 

unique form of PBL is leading to greater effectiveness in learning if one accepts that the 

definition of effective learning as being the orientation towards deep learning.  

 

Unlike one study (Marsh 1999) which found that PBL resulted simply in an increase in achieving 

motive and strategy, this study found the Republic Polytechnic’s form of PBL can improve both 

motive (deep) and strategy (achieving) which is consistent with Biggs (1987a) claim that 

students undertaking PBL should score higher in deep and achieving approaches and lower in 

surface approaches. The Republic Polytechnic emphasis on constructing problems around ideas 

and a daily process centred on the outcome of students developing conceptual frameworks that 

facilitate understanding may be significant in this shift in motive. The cycle of a one-day one 

problem may also be significant in students developing achieving strategies that are focussed on 

maximising the limited amount of time afforded to them in responding to a problem. 

 

It has been observed elsewhere that students engaged in more conventional higher education 

programmes tend to move towards surface approach in learning (Biggs, 1987a; Gow, Kember 

1990; Watkins & Hattie,1985). As the findings reported here are based on first-year students at 

the Republic Polytechnic, the question remains as to whether students will continue developing a 

deep approach towards learning as they progress through the final two years of study at the 

Polytechnic. Furthermore it is worth asking what aspects of Republic Polytechnic’s educative 

process both facilitate or perhaps hinder this shift towards more effective learning. The authors 

plan to continue to track the batch of students used in this study as they proceed to their 2
nd
 and 

3
rd
 year of academic life at the Republic Polytechnic and examine the specific impact of the 

various key elements of the Polytechnic’s one day one problem™ educative process.  
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