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Abstract:   
Problem Based Learning (PBL) has been relatively popular in some circles of further and 
higher education. Through PBL, students are involved in an authentic experience 
whereby they assume a more active role in their learning, and are encouraged to be self-
regulated and reflective about their learning. However, PBL is increasingly being 
questioned about its impact on learning and its feasibility in mass education, leading to 
some rethinking about how PBL should be practiced. 
 
One of the distinguishing features of the Republic Polytechnic’s education system is its 
unique adaptation of Problem Based Learning. RP has developed an innovative process 
termed the one day one problem™ (RP-PBL) approach which entails students spending 
exclusively one whole day working on a problem centred around an idea or a concept. 
The programme allows for PBL to be practiced for a large cohort of students (currently 
upwards of 10,000 students) across a wide array of disciplines. 
 
This paper reports the effects of a one day one problem™ (RP-PBL) on students’ 
approaches to learning and their learning outcomes. Biggs’ (1987) Study Process 
Questionnaire (SPQ) and student academic results were the source data for this study. 
The study examines how students’ approaches to learning changed in three different 
stages of their academic life in RP – when they first entered RP after completing a 
minimum of 10 years of schooling, after their first year in the institution and after their 
second year of academic life, having engaged in the unique RP- PBL. 
 
Analysis shows that the dominant approach towards learning for the majority of students 
entering RP is “Achieving”. At the end of their second year, there is a significant shift in 
the way they approach learning. The most prominent change is towards a “Deep” 
approach. Further analysis examines the specific changes in motives and strategies. This 
study also reports on the relationship between students’ approach to learning with their 
academic grades. 
 
The paper will end with an argument that modified forms of PBL can be both effective 
and sustainable. 
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INTRODUCTION 

Since problem-based learning (PBL) was first introduced at McMaster medical school 
more than three decades ago, there have been numerous studies that have made claims 
affirming the advantages of PBL (Martensen, Eriksson & Ingelman-Sundberg, 1985; De 
Volder, Schmidt, Moust & De Grave, 1986; Boshuizen, Schmidt & Wassamer, 1990; 
Eisenstaedt, Barry & Glanz, 1990; Needham & Beck, 1991; Patel, Groen & Norman, 
1991; Smits, Verbeek, & de Buisonje, 2002; Farrow & Norman 2003; Hmelo-Silver, 
2004; Goodnough, 2006). Recently there has been a reaction against PBL with 
expressions of concerns about the viability or utility of PBL.  
 
While early critics of PBL have pointed to issues like the financial cost of implementing 
PBL (Albanese and Mitchell 1993), more recent criticisms have started to challenge the 
idea PBL produces better learners. Newman (2003) conducted a review of a selection of 
PBL studies and found that many of them lacked methodological rigour calling into 
question any conclusions about PBL.  Another prominent critique has come from 
Kirschner, Sweller, & Clark. (2006) who have suggesting that direct instruction involving 
considerable guidance, i.e. lectures, examples, etc resulted in vastly more learning than 
methods premised upon discovery. In fact students who learned via discovery showed no 
signs of superior quality of learning. Other studies by Clew (2003) and O’Grady (2004b) 
reported how PBL is plagued by poor implementation and Groves (2005) found that PBL 
as a result can lead to a significant decrease in deep-learning. 
 
Such criticisms have led to some to insinuate that PBL may be on its last legs, and that its 
demise is inevitable as educationalists examine more closely the evidence and realise its 
inadequacies and failure.  
 
The purpose of this paper is to report a study that looks at the continuing utility of PBL 
using empirical evidence from a longitudinal study in an institution, the Republic 
Polytechnic (RP), that is completely PBL and uses a unique one day one problem™ 
approach.  The authors suggest what constitutes learning, and in particular “better 
learning”, in the context of PBL. The concepts deep and surface approaches to learning 
are used to differentiate qualities of learning. The study describes the effect PBL has 
upon these approaches, and specifically whether PBL over time cultivates deep learning 
rather than surface learning. A previous study reported how there was a change in the 
students’ approach to learning after one year of PBL (O’Grady & Choy, 2006). This 
paper builds on this previous study and gives an account of the relationship between PBL 
and approach to learning and how this has an effect upon the learners’ performance in 
their assessments, in particular whether deeper learners perform better in PBL than 
surface learners. 
 
Few studies have undertaken longitudinal investigation that tracks students over three 
years (the whole life of a students diploma programme) in a learning environment that is 
totally PBL. The value of this research is that it can be sensitive to the incremental 
changes that happen in learning. This type of analysis is also important in order to assess 
not just whether PBL is alive and well but what adjustments may be needed (and at what 
time) to facilitate better learning outcomes. 
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Literature Review 
 
Learning, that is effective, 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, Carnell, Lodge, Wagner 
& Whalley (2002) suggest that learning is an activity where meaning is constructed, 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” (Watkins, Carnell, 
Lodge, Wagner & Whalley, 2002, p. 4). 
 
These descriptions of effective learning relate closely to what Biggs (1987) has described 
as ‘deep learning’. 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. In contrast, a surface 
learner mainly study by memorization with no intended effort to internalise the 
information beyond the text (i.e. remembering symbols without understanding there 
meaning) and they appear to be motivated by fear of failure. The model of student 
approaches to learning outlined is based on Biggs’ 3P model, where learning comprises 
of three inter-related components: presage (student-based factors and the learning 
environment), which affects the process (how students engage in the task), which 
determines the product—the learning outcome. 
 
Studies have shown that in higher education which is characterised by heavy workloads, 
instructional methodologies, and a strong emphasis on examinations often leads to 
learners becoming more surface than deep in their learning (Watkins and Hattie, 1985; 
Gow & Kember 1990; Busato et al., 1998; Vermetten, Vermunt & Lodewijks, 1999; 
Zeegers, 2001). Biggs et al. (2001) referred to this shift to a surface approach to learning 
as the “institutionalisation” of learning, whereby students learn to respond to their 
learning situation by doing only that which they perceive is required of them through the 
use of suitable minimalist learning strategies. 
 
One of the reasons why PBL is often considered as an alternative approach by faculty is 
the desire to shift away from surface learning (O’Grady 2004b).  The promise of PBL has 
amongst many things been that students would be better at solving problems and 
transferring problem solving skills (Needham & Beck, 1991); that they can advance 
many more causal explanations (Patel, Groen & Norman, 1991) and integrate their 
knowledge better than non PBL students (Boshuizen, Schmidt & Wassamer, 1990). In 
addition students would be able to engage in PBL and develop a greater conceptual 
understanding of concepts (Martensen, Eriksson & Ingelman-Sundberg, 1985; 
Eisenstaedt, Barry & Glanz, 1990); and students who discuss a problem relevant to a 
topic would display more interest in the subject and the relevant literature (De Volder, 
Schmidt, Moust & De Grave, 1986). 
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The relationship between PBL and both the approach and outcomes of learning is 
influenced by the type of PBL being practiced. Maudsley (1999) and Savin-Baden (2003) 
point out the enormous variance in the way PBL is conveyed and practised. Savin-Baden 
argues that the differences within the PBL community may be essentially rhetorical rather 
than a fracture in pedagogy. O’Grady (2004b) however suggests the differences maybe 
more fundamental and stem from differences in epistemological beliefs as well as beliefs 
about teaching and learning. Groves (2005) found that the specific context of the PBL did 
seem to be a factor in explaining the shift away from deep learning towards a more 
surface approach over the period of the study. In contrast Hall (2004) in their application 
of PBL for one semester there was an increase in deep learning and decrease in surface 
learning. 
 
There is a general expectation that the use of a deep learning approach is associated with 
higher quality learning outcomes and a surface approach with lower quality learning 
outcomes (Chang 1989; Crawford, Gordon, Nicholas, & Prosser, 1998; Hazel, Prosser, & 
Trigwell, 1996; Snelgroove & Slater, 2003; Trigwell & Prosser, 1991; Van Rossum & 
Schenk, 1984; Zeegers, 2001). Various attempts to find a correlation between the way 
students approach learning and their performance has yielded generally inconclusive 
results (Minbashian et al. 2004). Specific studies using PBL have also had difficulty 
showing deep learning is related to higher performance (Gijbels op. cit. 2005; Grove 
2005). 
 
Gijbels et al. (2005) specifies how in the literature, assessment is generally blamed for 
such disappointing results. Although a deep approach to learning is expected to lead to 
higher achievement (both in terms of higher quality outcomes and grades), assessment 
systems do not always reward the deep approach. Gijbels points to how the various 
research findings are due to differences in the extent to which understanding is explicitly 
both measured and rewarded in various assessment schemes. 

METHODS AND PROCEDURE 

Participants and methods 
 
A longitudinal design was employed, surveying polytechnic students in three different 
stages (Table 1) of their academic life in RP. RP is an institute that leverages on PBL for 
all its three year academic programmes. It employs a unique approach to PBL termed as 
the one day one problem™ approach which entails students spending exclusively one 
whole day working on a problem centred around an idea or a concept. (Alwis 2007, 
O’Grady & Alwis, 2002).  

The sample for analysis comprised of first year students from academic year 05/06. A 
total of 10 classes (250 students) were approached for this study. Students involved were 
briefed about the research with assurance of anonymity. Of the 250 students surveyed, 
66% responded (N=165). At the end of 1st year, those that had responded in the 1st stage 
were surveyed again. Out of 165 students, 76% of the original batch of students 
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responded to the survey. This procedure repeats again when the students completed their 
2nd year of study in RP whereby 70% of the original batch of students responded. 

Table 1. Stages of data collection  
 
Stage Academic Year Period 

1 Beginning of 1st year 1st week of Academic Year 05/06 
2 End of 1st year End of Academic Year 05/06 
3 End of 2nd year  End of Academic Year 06/07 

 

Measurement Instruments 

Data were obtained from two sources: a questionnaire and academic achievements 
obtained from students’ daily performances in class as well as periodic half hour 
invigilated open book tests (called understanding tests or UTs). 
 
The questionnaire was Study Process Questionnaire (SPQ) that was developed by Biggs 
(1987b) to measure students’ learning approach in tertiary institutions. Biggs identified 
three main types of learning approaches namely Surface, Deep and Achieving and the 
two underlying factors that determine students’ level of tendency towards each approach 
are determined by examining their attitudes towards studies (Motives) and their usual 
ways of studying (Strategy). Table 2 is an illustration of learning as defined by Biggs 
(1987). 
 
Table 2: Biggs’ (1987) SPQ: Learning approaches, motives and strategies 
 

 Surface Deep Achieving 
Motive extrinsic interest 

(i.e. meeting course 
requirements) 

intrinsic interest to 
learning 

extrinsic interest 
focusing on 
achieving highest 
grades 

Strategy rote learning search for 
analogies and 
theorising 

put in effort to 
achieve highest 
grades 

 
With this theoretical framework, the SPQ is designed to be a 42-items self-report 
inventory assessing the extent to which a respondent endorses different approaches by 
examining his/her motive and strategy related to learning. Each response item is in the 
form of a 5-point Likert scale that describes the match with the respondent’s behaviour (5 
= always or almost true me, 1 = never or only rarely true of me). The questionnaire 
provides six subscales namely Surface Motive, Surface Strategies, Deep Motive, Deep 
Strategies, Achieving Motive and Achieving Strategies, each with seven items. 
Combining the scores obtained for the corresponding subscales for motive and strategy, a 
score will be provided for each main learning approach. 
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The SPQ is a highly validated tool (Biggs 1992, Kember & Gow, 1990; Snelgrove & 
Slater, 2003) and has been extensively used in studies of learning in tertiary institutions 
to judge student study habits, attitudes and environment. Although the SPQ was 
originally constructed to assess learning among Australian university students, it has been 
used in many cross-cultural studies (e.g. Kember & Gow, 2000; Zhang, 2000).  
 
The present investigation employed a modified version of the SPQ. The research team 
believed that because RP employs a unique PBL educative system that some of the items 
in the original SPQ were likely to be unfamiliar or irrelevant to the cohort surveyed and 
has substituted some terms more familiar to them; for instance the word ‘rote’ was 
replaced by ‘memorising’. Some statements were also reworded to correspond with the 
method of delivery in RP but still maintaining the original intention of the item. An 
example is item 13 whereby the statement ‘I try to work consistently throughout the term 
and review regularly when the exams are close’ is replaced by ‘I try to work consistently 
every day in class and review my learning achievements regularly in preparation for 
Understanding Tests (UT)’. A revised version of the questionnaire is included in the 
appendix. 
 
Academic achievements are determined by the students’ classroom performance obtained 
on a daily basis and several written test administered intermittently during the semester. 
RP’s one day one problem™ adopt a holistic approach to grading and assessment 
(O’Grady 2004). For students’ classroom performance, facilitators will assign a grade to 
students based on the following considerations (O’Grady 2004):  Team Presentations;  
Peer & Self Assessment; Learning Journal and Observations of student discussions. 
There are sixteen (16) weeks per semester and each student will receive sixteen (16) 
classroom performance grades per module per semester.  
 
Written tests (or Understanding Test based on RP’s context) are administered to measure 
students’ understanding and reasoning ability on the subject matter. These open book 
tests apply to all modules and four written tests are conducted for each module. A module 
grade is determined by combining the daily grades and understanding test scores.  
 
This study examines the effect learning approach has upon overall students’ performance. 
As such, mean values for classroom performance and written test were derived by 
combining all the module grades together for each academic year. 
 
Interrelationships between learning approach and academic achievement 
 
This study first examines the relationship between learning approaches and academic 
achievement by using Pearson correlation coefficient. However, there are direct and 
indirect interactions between approaches that can influence the relationship which is not 
being reflected using simple correlation. As such, a more in-depth investigation was done 
by using structural equation modeling (SEM) techniques to examine the complex 
connections between all observable variables. Figure 1 show this proposed path model 
whereby it assumes that learning approaches has direct influence on academic 
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achievements (“Classroom Performance” and “Written Test Performance”). The 
influence that classroom performance has on students’ written test performance is also 
being tested. 
 

Figure 1: A structural model of learning approaches and academic achievements. 

 
 
 
 
 
 
 
 
 
 
 
 
Statistical analyses 
 
To ensure the construct validity of the revised questionnaire to the sample collected, 
confirmatory factor analysis (CFA) was carried out using Analysis of Moments Structure 
(AMOS 7.0) (Arbuckle, 2006). Several indices were used to test the fit of the model: root 
mean square error of approximation (RMSEA), relative chi-square (� 2/DF) and 
comparative fit index (CFI). RMSEA below 0.050 suggests good model-data fit; between 
0.050 and 0.100 it suggests acceptable model-data fit (Steiger and Lind, 1980). � 2/DF 
values less than 2 is considered desirable (Byrne, 1989) and CFI indices greater than 0.90 
suggest good model-data fit, although some researchers advise using a higher cutoff score 
of 0.95 (Byrne, 2001). The model construct for “motive” and “strategy” for each learning 
approach as proposed by Biggs yielded a reasonably good-fitting model with the 
observed data as shown in Table 3. Reliability analysis was also conducted using 
Cronbach alpha for each of the approach for all three stages with values exceeding the 
minimum recommended value of 0.7, indicating adequate internal consistency.  
 
Table 3. Goodness-of-fit and reliability check for the six subscales 
 

Scale CFI � 2/DF RMSEA Alpha 

Surface  0.92 1.25 0.04 0.73 
Deep  0.92 1.47 0.06 0.86 
Achieving 0.95 1.26 0.05 0.79 

 
Next, changes in students’ learning approach over two years of studying in RP were 
being examined. SPQ data collected for all three stages stated in Table 1 were entered 
into the Statistical Package for the Social Sciences (SPSS) Windows Release 13. Of the 
165 eligible participants, approximately 60% (N=100) returned the questionnaires by the 

Surface 
Approach 

Deep 
Approach 

Achieving  
Approach 

Classroom 
Performance

Written Test 
Performance
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end of Academic Year 05/06 and 06/07. Correlation between learning approaches and 
academic achievements was also being examined to determine the strength of 
relationship between them. 
 
SEM techniques were used to examine the strength of the relationship between learning 
approaches and academic achievements as depicted in Figure 1. The structural model will 
be tested on students’ learning approach as a predictor for academic achievements with 
data collected at end of first year (n = 126) followed by data collected at end of second 
year (n = 116) to determine the model fit. Finally, equality between parameters of the 
models from each sample was tested using multi-group analysis. In the event that there 
are differences between both groups of data, multi-group analysis will be used to test 
whether these differences are statistically significant. To carry out the analysis, 
measurement invariance between the unconstrained and constrained models for all groups 
combined was first tested. The unconstrained model places no restrictions on model 
parameters whereas constraining the model would mean factor loadings are “forced” to 
be equal and are not allowed to assume different variables for each group.  If the chi-
square difference statistic does not reveal a significant difference between the original 
(unconstrained) and the constrained-equal models, it can be concluded that the model has 
measurement invariance across groups.  

RESULTS 

Changes in students’ propensity of taking a deep, a surface or an achieving approach 
 
A dominant learning approach is determined by looking at the highest score each student 
obtained in respect to the three primary learning approaches. This dominant approach 
may reflect what the student’s overall preference maybe in respect to the three 
approaches to learning. 

Figure 2: Changes in dominant learning approaches 
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Changes in Dominant Learning Approaches over two 
years of study
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Figure 2 gives an overview on how students’ dominant approach changes as they 
completed up to their second year of academic life in RP. As shown, the majority of 
students entering RP had as their highest score an achieving approach. Achieving 
remained the dominant approach upon completion of their 1st year at RP. However, as 
they progressed towards stage 3, the dominant approach for the majority of students was 
the deep learning approach. 

 

Changes in the means score for learning approaches over 3 stages 

It is worth examining the mean score for each learning approach because a student’s 
approach to study is made up of a combination of all three approaches and not just the 
dominant or preferred approach. By analyzing the mean it is possible to see how each of 
the various approaches to learning is changing over time. 

Figure 3: Changes in mean scores of students’ learning approach 
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Figure 3 shows differences in the mean scale scores for the different learning approaches 
over time. Paired-samples t-test between stage 1 with respect to subsequent stages shows 
some important trends, most notably, a statistically significant difference in the changes 
between the deep and achieving approach. There was a statistically significant difference 
between the mean deep approach score for stage 1 (M=44.13) and the mean score for 
stage 2 (M=48.05; t=3.085; p=0.003) and for stage 3 (M=49.60; t=5.163; p=<0.001). 
Furthermore, there was significant differences in scores for achieving learning approach 
between stage 1 (M=45.89) and stage 2 (M= 48.75; t=2.179; p=0.032) and stage 1 with 
respect to stage 3 (M=49.07; t=2.834; p=0.006). This suggests that average increase in 
deep approach and achieving approach per student is not due to chance variation and may 
be attributable to the PBL in RP. As students proceed to stage 3, a significant increase in 
surface approach (M=45.05; t=2.431; p=0.017) was noticed as well. 
 
To test the magnitude of these differences, difference between the means divided by the 
pooled standard deviation is used in the form of the equation, 

 
 

This measure of "effect size" is known as Cohen's d. Cohen (1992) suggested that d of 
"0.2 is indicative of a small effect, 0.5 a medium and 0.8 a large effect size". From the 
results obtained above, the change of most interest was the overall change in deep and 
achieving approaches between the commencement of tertiary study at stage 1 and 
towards end of first year (stage 2), as well as between stage 1 and stage 3 (towards end of 
second year). For the deep approach, effect size between the scores in stage 1 and stage 2 
was d=0.45 and between stage 1 and stage 3 was d=0.64. For achieving approach, effect 
size between the scores in stage 1 and stage 2 was d=0.31 and between stage 1 and stage 
3 was d=0.35. 
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Changes in the means score for motives and strategies subscales over 3 stages 

A paired-samples T-test (see Figure 4) was conducted on each of the motives and 
strategies subscales to further investigate how students developed over time at RP. It was 
found that deep motives (M=24.41; t=3.706; p=<0.00), deep strategies (M=23.64; 
t=2.064; p=0.042) and achieving strategies (M=24.65; t=3.117, p=0.002) changed 
significantly between stage 1 and stage 2. Similarly, these increase in deep motives (M= 
24.74; t=4.716; p<0.001), deep strategies (M= 24.86; t=4.695; p<0.001) and achieving 
strategies (M= 24.93; t=3.809; p<0.001) were significant at stage 3. Furthermore, there 
was a significant increase in the adoption of surface strategies (M=21.72; t=2.431; 
p=0.017) compared to stage 1 (M=20.41). 

Figure 4: Changes in mean scores for learning approach in motives and strategies 
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To examine what contributed to the significant increase in adoption of surface strategies, 
scores obtained for statements in SPQ that measures surface strategies in stage 3 are 
being compared with scores obtained in stage 1. Table 4 shows the list of statements that 
contributed to the significant increase in surface strategies. 

Table 4: Surface Strategy statements in SPQ (modified version) 

Mean No. in 
SPQ 

Statements 
Stage 1 Stage 3 

Significant 
Value  

2 I learn some things by memorising, going over and over 
them until I know them by heart even if I do not understand 
them. 

3.17 2.75 0.002 

22 I generally restrict my problem solving to what is specifically 
set as I think it is unnecessary to do anything extra. 

2.39 2.75 0.005 

28 I learn best from facilitator who highlight the major points 
clearly during the first two meetings.  

3.35 3.97 <0.001 

34 I find it best to accept the statements and ideas from the 6th 
presentation shown by my facilitator and question them only 
under special circumstances. 

2.91 3.29 0.006 
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Relationship between students’ learning approaches and academic achievements 
 
The correlation between SPQ Scores and academic achievements is summarised in Table 
5. Results indicate that there is a positive correlation between SPQ scores for the deep (r 
= 0.07 to r = 0.30) and achieving approach (r = 0.04 to r = 0.36) to learning with 
academic achievements. In order to examine the structural relationships between the 
learning approach and students’ academic achievement a structural model as illustrated in 
Figure 1 was devised.  

Table 5: Correlations between learning approach and academic achievement 

Period of data 
collection 

Sample Size 
(n) 

Learning 
Approach 

Class 
Performance  

Written 
Test 

Surface -0.05 -0.25* 
Deep 0.07 -0.05 

End of first 
Year 

(Stage 2) 
126 

Achieving 0.04 -0.09 
Surface 0.21* -0.09 
Deep 0.30** 0.08 

End of second 
Year 

(Stage 3) 
116 

Achieving 0.36** 0.14 
** Significant at the 0.01 level; * Significant at the 0.05 level 

As stated earlier, the structural model (Figure 1) was first evaluated for the network of 
relationships between learning approaches and academic achievements using data 
collected at end of first year. Examination of the adequacy of the model reveal that Figure 
5(a) was the best model fit for data collected at stage 2 (RMSEA = 0.00; � 2/DF = 0.109; 
CFI = 1.00) and the best model fit for data collected at stage 3 (RMSEA = 0.00; � 2/DF = 
0.481; CFI = 1.00) is illustrated in Figure 5(b). The results revealed that the model for the 
end of first year and end of second year are slightly different. Closer examination of the 
model with first year data indicates that the standardised regression coefficient of -0.27 
for the path between “Surface” and “Written Test” and 0.65 for “Class Performance” 
with “Written Test” was significant. The path parameters that are significant for the data 
collected at end of second year is the same as the first model with the addition of 
“Achieving” as a predictor for “Class Performance” whereby the coefficient was 0.38. 
The rest of the path parameters were not significant although some differences are noted 
between both groups when it comes to predicting students’ academic achievements. In 
stage two, “Deep approach” was a better predictor of class performance compared to 
stage three. What is common between both stage 2 and stage 3 is that “Surface” learning 
has a negative relationship with class performance and written test. In addition, “Deep” 
has a high correlation with “Achieving”. In stage 3, “Achieving” has a stronger 
correlation with “Deep” than “Surface”. Both models confirmed that class performance is 
a very good predictor for written test. 

 

Figure 5: Path model showing the influences of learning approach on academic 
achievement  
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(a) Data collected at end of first year (stage 2) (b) Data collected at end of second year (stage 3) 

 

 

 

 

 

 

 

 

Although the above model comparison revealed some differences between the first and 
the second year, it is not clear whether these differences are statistically significant. An 
appropriate statistical technique to test for differences between models is multi-group 
analysis. As explained earlier on the procedure to carry out multi-group analysis, factor 
loadings were constrained to be equal on the model illustrated in Figure 1 for both data 
obtained from stage 2 and stage 3. To evaluate invariance of the factorial structure 
between the two year models (i.e. assuming that the models are equal for both years), a 
difference in chi-square test was conducted between a constrained and unconstrained 
model. The fit statistics for the unconstrained model were the � 2 = 0 and Df = 0. The fit 
statistics for the constrained model were: � 2 = 7.554, DF = 6, � 2/DF = 1.259, CFI = 0.997 
and RMSEA= 0.033. The value for �� 2 (DF = 6) was 7.554 which is statistically non-
significant (p =0.27).  
 
These results indicate that the factor structure was indifferent across the two years. This 
means that the constrained-equal model as shown in Figure 6 is the same as the 
unconstrained multi-group model and can be concluded that the model does apply across 
data collected for both years and does display measurement invariance. 

Figure 6: Constrained model showing the influences of learning approach on academic 
achievement  

 

(a) Data collected at end of first year (stage 2) (b) Data collected at end of second year (stage 3) 
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DISCUSSION & CONCLUSION 

There is a significant change towards deep learning over the three stages suggesting that  
PBL (in the form RP’s of the one day one problem™ approach) does foster deep 
learning. These changes are evident both in the shifts in the dominant approach and the 
mean scores for each learning approach. It was found that over the three stages there were 
changes in all three learning approaches. However, taking into account the effect size of 
the overall changes it was found that the magnitude of change towards deep learning was 
greater than the change in achieving and surface.  
  
The most significant change in deep learning happens between stage 1 and stage 2. This 
suggests the first year experience with PBL has a dramatic effect in changing students’ 
learning approach, more so than the change between stage 2 and stage 3. One of reasons 
could be that the learning approach in RP is very different from their previous education 
where they are ‘mainly engaged in activities focusing on factual or rote learning’ 
(O’Grady & Choy 2006). Another contributing factor could be the academic structure of 
RP whereby the common first year sees all students takes general modules as opposed to 
specific disciplinary related modules for years two and three. The general modules for 
first year are tightly integrated whereby ‘the curriculum is designed top down with 
institutional objectives informing course objectives, which informs subject objectives 
which in turn shapes the daily learning activities’ (O’Grady & Alwis, 2002). This builds 
upon and forms some core capabilities that are transferable from one problem to another. 
Even after the first year there is a continued move towards a deep approach. In stage 1 
and 2 the majority of students had “Achieving” as their dominant approach, by stage 3 
the dominant approach for the majority is “Deep”. This developing further as a deep 
learner may be sustained by the continuity of the one day one problem™ approach. As 
students undergo the same daily process and assessment, they will be ‘inculcate by the 
process that underpin learning’ and ‘reflect upon the many skills and roles that are 
implicit in working on real problems’ (O’Grady & Alwis, 2002). 
 
From stage 1 to stage 2 deep motives, deep strategies and achieving strategies increase 
significantly. The authors have suggested elsewhere that this combination of deep 
motives and deep strategies indicates ‘students have increased their focus on trying to 
personally understand the meaning of concepts and ideas’ (O’Grady & Choy 2006). It 
was also acknowledged that the increase in the use of achieving strategies was related to 
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‘ the optimization and organization of time’ (O’Grady & Choy 2006) which is an 
important consideration in the one day one problem™.  
 
From stage 1 to stage 3 in addition to deep motives, and deep and achieving strategies 
there was an increase in the adoption of surface strategies. This slight but significant 
increase in surface learning by the end of second year may be due to the fact that the level 
of scrutiny and review of second year curriculum has not been the same as that given to 
first year (RP is only five years old). If as Biggs claims students’ learning approach is a 
response to their environment then these micro-environments (i.e. problems, quality of 
facilitation) needs to be more closely examined. Further examination of the subscales 
shed some light on this increase in surface learning. Other research on facilitation at RP 
(O’Grady 2006b) lends weight to the suggestion that the results might be due to 
facilitators taking a greater disciplinary stance and playing a more leading role in their 
facilitation. The adoption of surface learning did not relate to an over-reliance on 
memorizing but does relate to limiting their scope of investigation, accepting the 
summary presentation given by the facilitator at the end of the day and greater reliance 
upon the facilitator providing important information. Several factors may have caused 
students to have more reliance on their facilitators. There may be time pressures with the 
one day one problem™ approach. If this is the case, a possible course of action is to more 
carefully scope the problems and help facilitators to facilitate students better managing 
their time. Another factor maybe due to the inexperience of facilitators, a majority of the 
academic staff at RP have been facilitating for less than two years. As such, many are 
new to the practice of PBL and when they are unsure as to what to do, they assume what 
they are more familiar with i.e. conventional way of teaching where teachers plays a 
more directive role in class. 
 
Another other factor that needs to be considered is the routinisation of learning with the 
one day one problem™.  A strength of the RP approach to PBL is the continuity of the 
approach over three years, wherein students repeatedly (daily) engage and respond and 
get feedback about their approach to solving/responding to problems. The familiarity of 
the process may also lead students to go thru the motions and it will be interesting to see 
when data is collected upon completion of the third year as to whether this increase in 
surface strategies continues and if this has a negative effect on their development as deep 
learners. 
 
It was expected that the performance or student achievement would have a positive effect 
with a deep approach and a negative with surface especially since the belief is that the 
assessment regime is geared towards a holistic evaluation of a students learning. The link 
with achieving approach could be positive or negative. The results gathered from this 
research were consistent with Biggs’ findings wherein a positive relationship was 
observed between achieving approach, as well as deep approach, with classroom 
performance. However this relationship is only significant at stage 3. So even though 
students are significantly shifting towards deep learning in their first year, this analysis 
implies that this change has had a very minimal impact upon their performance. The 
problem with a simple correlation analysis is that it fails to take into account the complex 
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relationships between learning approach and academic achievement measures. As such, 
structural modeling was employed to examine these relationships. 
 
The structural modeling revealed that deep approach does have a positive effect on 
classroom performance especially in the first year (and to a lesser extent in the second 
year). In stage 3 achieving approach has a strong positive effect on classroom 
performance and to a lesser extent written tests. There is a very high correlation between 
achieving and deep approach in stage 3, which is quite different from stage 2 where 
achieving was correlated equally with deep and surface. This suggests that students even 
though they are identified as using an achieving approach there is a strong deep approach 
implicit in this orientation. Hence deep learning may be indirectly affecting classroom 
performance via an achieving approach. This finding coincides with Biggs’ (1987: 16) 
findings whereby a mixed approach called “deep-achieving” relates positively with 
regard to academic tasks.  
 
What is most notable from the SEM analysis of learning approach and academic 
achievement is that surface learning has a negative effect on both written tests and 
classroom performance. This means the greater a student’s tendency towards a surface 
approach the lower their academic achievement in PBL. In this respect deep learners 
perform better than surface learners. Hence, the conclusion can reasonably be drawn that 
continuing to foster deep learning in conjunction with achieving will likely lead to further 
increases in students’ academic achievement. It also serves to validate the assessment 
process at RP as not measuring surface learning, though it is still inconclusive that it is a 
strong measure of deep learning. 
 
Based on this study the insinuations that PBL is ineffective and hence should be 
pronounced dead is outrageously rash and premised on an ill informed conception of 
learning and how this learning should be assessed. Nevertheless the criticisms are a 
timely reminder that how PBL is practiced will determine the quality of outcomes and 
there is a need to be vigilant in evaluating the effectiveness of the practice of PBL.  
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APPENDIX 

Study Process Questionnaire 
 
No. Revised Statements 
1 I chose my present diploma largely with a view to the job situation when I 

graduate rather than what I genuinely prefer 
2 I find that at times learning gives me a feeling of deep personal satisfaction. 
3 I want top grades in most or all of my courses so that I will be able to select from 

among the best job positions available when I graduate. 
4 I think browsing around is a waste of time, so I only acquire information from the 

resources given out in class. 
5 While I am studying, I often think of real life situations to which the material that 

I am learning would be useful. 
6 I summarize the materials from the resources given out in class and include these 

as part of my notes when solving a problem. 
7 I am discouraged by a poor grade on an Understanding Test (UT) and worry about 

how I will do on the next UT. 
8 While I am aware that knowledge is never static, I seek to find out  what is true at 

the present time. 
9 I have a strong desire to excel in my daily grades and UTs. 
10 I learn some things by memorising, going over and over them until I know them 

by heart even if I do not understand them. 
11 In reading new material I often find that I will try to personalising the task, 

making it meaningful to my own experience and to the real world. 
12 I try to work consistently every day in class and review my learning achievements 

regulary in preparation for Understanding Tests (UT). 
13 Whether I like it or not, I can see that further education is for me a good way to 

get a well-paid or secure job. 
14 I feel that virtually any problem can be highly interesting once I get involved it. 
15 I would see myself basically as an ambitious person and want to achieve top 

grades/position, whatever I do. 
16 I tend to choose subjects that provide me with knowledge about the world around 

me, rather than those which deal with principles and abstract ideas. 
17 I am willing to spend significant amount of time personalising the task, making it 

meaningful to my own experience. By doing so, I gained a deep sense of personal 
satisfaction. 

18 I try to complete my given tasks as soon as possible after they are given out. 
19 Even when I have studied hard for an Understanding Test, I worry that I may not 

be able to do well in it. 
20 I find that the process of working on a problem can at times be as exciting as a 

good novel or movie. 
21 If it came to the point, I would be prepared to sacrifice immediate popularity with 

my fellow students for success in my studies and subsequent career. 
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22 I generally restrict my problem solving to what is specifically set as I think it is 
unnecessary to do anything extra. 

23 I try to relate what I have learned in one class to that in another. 
24 After the 6th Presentation, I will listen attentively and make sure that I understand 

all the points stated in the presentation.  
25 I believe that I should not spend significant amount of time  personalising the 

task, making it meaningful to my own experience and to the real world. 
26 I usually become increasingly absorbed in solving a problem the more I get 

engaged in it. 
27 One of the most important considerations in choosing a diploma is whether or not 

I will be able to get top marks in it. 
28 I learn best from facilitator who highlight the major points clearly during the first 

two meetings.  
29 I find most new problems interesting and often spend extra time trying to obtain 

more information about them. 
30 On topics that I do not understand, I take a proactive approach to ask questions 

and share my understanding with my peers and facilitators until I am confident 
with the topic. 

31 I almost resent having to spend a further three years in polytechnic learning after 
leaving secondary/high school, but feel that the end results will make it all 
worthwhile. 

32 My main aim in education is to discover my own philosophy and belief system on 
which I can base my attitudes and actions. 

33 I see getting high grades as a kind of competitive game, and I play it to win. 
34 I find it best to accept the statements and ideas from the 6th presentation shown 

by my facilitator and question them only under special circumstances. 
35 I spend a lot of my free time finding out more about interesting topics which have 

been discussed in different classes. 
36 I make a point of looking at most of the suggested readings in the resources that 

go with the problem triggers. 
37 I am at polytechnic mainly because I feel that I will be able to obtain a better job 

if I have a diploma qualification. 
38 What I have learned has changed my views about such things as politics, my 

religion, and my philosophy of life. 
39 I believe that, since society is based on competition, schools and universities 

should reflect this. 
40 I am very aware that facilitators know a lot more than I do and so I concentrate on 

what they say is important rather than rely on my own judgment. 
41 I try to relate new material, as I am reading it, to what I already know on that 

topic. 
42 I know where to look when I need to refer to specific notes on my subject. 
 


