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Abstract 

Introduction.  The work of reflective thinking (Mezirow, 1991, 1998) and epistemological 

beliefs (Schommer, 1990, 1993; Schommer-Aikins, Duell & Hutter, 2005) is increasingly 

recognized as playing an important role in students’ academic learning. Furthermore, stu-

dents’ approaches to their learning are also considered as contributing factors in the prediction 

of students’ academic performance. Very few studies to date have combined these three theo-

retical frameworks within the one study.  This article discusses two separate studies con-

ducted over a 12-month period in mathematics and curriculum studies examining the relation-

ships between students’ epistemological beliefs, learning approaches, reflective thinking, and 

academic performance. 

Method.  Study 1 examined first-year mathematics (N = 352: 152 females, 200 males) stu-

dents’ learning approaches – deep and surface -, the four stages of reflective thinking, and 

academic performance. Study 2 involved third-year curriculum studies (N = 332: 146 females, 

185 males) students and used path analysis to show that deep learning approaches, epistemo-

logical beliefs, and reflective thinking predicted academic performance. 

Results. For Study 1, linear structural analysis indicated that a surface learning approach pre-

dicted habitual action, and a deep learning approach predicted understanding and critical re-

flection. Deep learning approach, habitual action, and critical reflection also predicted aca-

demic performance. Results for Study 2 indicated that deep learning approaches also pre-

dicted habitual action and reflection. Furthermore, epistemological beliefs influenced learning 

approaches as well as the four stages of reflective thinking.  

Discussion or Conclusion. The findings of the two studies are significant as they add theo-

retical contribution to the existing literature as well as provide practical implications for edu-

cators concerning the relations between epistemological beliefs, learning approaches, reflec-

tive thinking, and academic performance.  

 

Keywords:  Reflective thinking; epistemological beliefs; learning approaches; structural 

analyses 
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Introduction 

The teaching and learning processes are influenced by different cognitive variables, 

important amongst them include student learning approaches, epistemological beliefs and 

reflective thinking. The two major learning approaches (Biggs, 1987a; Marton & Säljö, 1976) 

and Schommer’s (1988) original work pertaining to epistemological beliefs during the past 

two decades have resulted in a substantial body of research evidence. Recently, however, an 

emerging interest has involved the study of students’ approaches to learning and their episte-

mological beliefs within the one framework (Cano, 2005). Further research interest into learn-

ing stemming from the work of Leung and Kember (2003) has focused on Mezirow’s (1977, 

1991, 1998) conceptualisation of reflective thinking within the framework of student learning 

approaches. Reflective thinking, in particular, has been influential in the teaching and learning 

profession and is evidenced by the coining of terms such as ‘reflective practice’, ‘reflective 

practitioner’, and ‘critical thinking’. Most notably, at present, there is an absence of research 

in examinations of the three theoretical frameworks within the one study (Cano, 2005; 

Schommer-Aikins, Duell & Hutter, 2005). This article presents two separate studies that ex-

amined the relations amongst epistemological beliefs, student learning approaches, reflective 

thinking, and academic performance from the perspectives of first-year mathematics and 

third-year curriculum studies students.  

 

Students’ epistemological beliefs about knowledge and learning   

 The focus of epistemological beliefs in learning and academic development originates 

from the work of Perry (1970) but has emerged as an active research topic during the past 10 

to 15 years (Muis, 2004; Schraw & Sinatra, 2004). Epistemology is a branch of philosophy 

that is concerned with the nature of knowledge and justification of beliefs. There are many 

methodological examinations of epistemological beliefs depending on which theoretical ori-

entations are given emphasis (for example, Baxter Magolda, 1987; Hofer & Pintrich, 1997; 

Kitchener & King, 1981; Ryan, 1984; Schommer, 1990). A full discussion of these methodo-

logical examinations and different orientations is beyond the scope of this article, and focus is 

made instead towards the theoretical perspective of Marlene Schommer. The work of most 

authors concerning epistemology involves exploring late adolescents and young adults using 

complex, time-consuming instruments such as production tasks and/or interviews, and trained 

observers to evaluate those beliefs (Cano, 2005). In contrast, Schommer suggests a quick, 

simple self-report questionnaire that may enable researchers to study individuals in less time. 
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Furthermore, Schommer, differing from other theoretical perspectives, offers a more simplis-

tic quantified view of epistemology by contending to the view that individuals possess multi-

ple beliefs about the nature of knowledge and learning, and that these beliefs exist as a multi-

dimensional system or more or less independent beliefs. The argumentative premise is that, in 

contrast to the work of Perry, Kitchener and Ryan, personal epistemology is too complex for 

it to be captured on a unidimensional dimension. The term system according to Schommer 

refers to the notion of more than one systems composed personal epistemology, and more or 

less independent suggests that these beliefs could, but not necessarily would, develop in syn-

chrony.  

 The theoretical lens of Schommer’s perspective posits four dimensions of epistemo-

logical beliefs, ranging from naïve to sophisticated: (a) structure of knowledge (ranging from 

isolated bits to integrated concepts), (b) stability of knowledge (ranging from certain to evolv-

ing), (c) speed of learning (from quick or not at all to gradual), and (d) ability to learn (rang-

ing from fixed at birth to improvable)(Schommer, 1994a, 1994b; Schommer-Aikins & Hutter, 

2002). The Epistemological Questionnaire, developed by Schommer (1990), has provided 

evidence to support the multidimensionality of epistemological beliefs. Examinations of sub-

sequent research indicate that epistemological beliefs predict numerous aspects of academic 

performance, important amongst them include comprehension, metacomprehension, interpre-

tation of information, higher-order thinking, persistence in working on difficult academic 

tasks, and problem-solving approaches (Muis, 2004; Schommer, 1993, 1998; Schommer, 

Crouse & Rhodes, 1992; Schommer-Aikins et al., 2005). For example, beliefs about struc-

tures and certainty of knowledge predict comprehension, metacomprehension, and interpreta-

tion of information. Beliefs about the speed of learning and the ability to learn predict com-

prehension, valuing of education and overall performance. Other research studies have also 

examined students’ epistemological beliefs in relation to domain-specificity that involves 

study strategies and problem solving in accounting, history, mathematics, and hypermedia 

learning (Buehl & Alexander, 2005; Peng & Fitzgerald, 2006; Phillips, 2001; Schommer-

Aikins et al., 2005).  

 

Students’ approaches to learning 

The origins of student learning approaches (SAL) are credited to the work of Marton 

and Säljö (1976) where two major categories of approaches to learning were identified: deep 

and surface. According to this theoretical perspective, students may adopt a deep approach to 

learning with an intention to understand the authors’ meaning and linking it to their prior 
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knowledge and personal experience. In contrast, students may also adopt a surface learning 

approach where the main emphasis is on studying merely for the intention of reproducing 

information without any further analysis (Murphy & Tyler, 2005).  Examinations of John 

Biggs’ (1987a) theoretical orientation suggest an additional learning approach – achieving- 

wherein it is based on achieving motivation and involves strategies that lead to high marks; 

for example, “study skills” techniques (e.g., good organization, speed reading, effective note-

taking) and “cue-conscious” strategies that depend on the learning environment and the extent 

of teacher involvement (Akande, 1998). The achieving approach is therefore context depend-

ent and the surface and deep approaches relate to rehearsal and the general cognitive proc-

esses of coding, respectively (Akande, 1998). Importantly, however, Biggs’ (1987a) theoreti-

cal conception of study approaches differs from other theorists in its two components: how 

students approach a task (strategy); and why they want to approach it in the first place (mo-

tive).  

 Focusing on the LPQ and SPQ (Biggs, 1987b, 1987c), the review of literature indi-

cates two main areas of research: an examination of the psychometric properties of the LPQ 

and SPQ by means of confirmatory factor analysis (CFA) and exploratory factor analysis 

(EFA); and the study of student learning behaviours. Analysis of research studies indicates 

anomalous results with some investigations confirming a three-factor structure (Kember & 

Gow, 1991; Watkins, Regmi & Astilla, 1991) while other studies confirm only two factors – 

deep approach combined with achievement approach, and surface approach. For example, 

Kember and Leung (1998) tested a number of a priori first and second-order factor models 

and found a two-factor model as the best fitted model. The two major factors, which are in-

dicative of students’ study approaches, labelled as ‘reproducing’ and ‘meaning’ lend support 

to the conclusion that Richardson (1994) drew, namely: “there is little unambiguous support 

for any separate, ‘strategic’ approach to academic assessment of the sort that was originally 

postulated by Ramsden (1979), based upon an ‘achieving’ orientation towards studying” (p. 

463).  

Biggs, Kember, and Leung (2001) extended this line of inquiry by suggesting that stu-

dents, in general, adjust their styles of learning based upon the demands of the course that 

they are enrolling in. The authors revised the original SPQ to form the revised two-factor 

Study Process Questionnaire (R-SPQ-2F). This instrument is designed to evaluate how stu-

dents approach learning topics or courses that are most important to them. Furthermore, the 

changing of wordings of instruction enables the R-SPQ-2F to be used as evaluation of stu-

dents’ approaches to specific topics or courses. Fox, McManus, and Winder (2001), for ex-
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ample, found with medical students that the R-SPQ-2F shared similar characteristics in terms 

of structure to those of the original SPQ. The R-SPQ-2F as demonstrated also enabled predic-

tion of medical students’ academic performance. 

 Research investigations have also provided evidence attesting to the relations between 

approaches to learning and the quality of learning outcomes (Trigwell & Prosser, 1991; Wat-

kins, 1983) and academic performance. Evidence suggests that that deep approach to learning 

is associated with high-quality outcomes. Results focusing on university students have also 

indicated that, in many cases, all or some of the approaches to learning are related to aca-

demic performance (Drew & Watkins, 1998; Watkins et al., 1991; Wong & Watkins, 1998). 

In contrast, studies centred on high school students show that students’ poor performances 

were related to their use of a surface approach (Watkins, 2001; Wong & Watkins, 1998), 

whereas higher grades were obtained by those who aligned their learning to a deep approach 

(Watkins, 2001; Wong & Watkins, 1998) and those who displayed achievement motivation 

(Eklund-Myrskog & Wenestam, 1999). In general, based on this analysis, the evidence seems 

to suggest that deep and achieving approaches to learning relate positively to academic suc-

cess, and surface approaches relate negatively with academic performance.     

 

Reflective thinking and students’ learning  

The notion of reflective thinking, or what is commonly referred to as ‘reflective prac-

tice’, ‘reflection’, and ‘reflective practitioner’, is not a new idea but originates from the work 

of John Dewey (1933). He defined it as “active, persistent, and careful consideration of any 

belief or supposed form of knowledge in the light of the grounds that support it and the con-

clusion to which it tends.” (p. 9). Reflective thinking, according to Dewey, emphasises the 

consequences of ideas and suggests future physical action to confront and to solve a variety of 

personal and professional obstacles (Norton, 1997). In the teaching and learning processes, 

reflective thinking cultivates meaningful learning and helps students and educators alike to 

develop specific skills that may assist them to be more vocal and critical, and to develop ex-

pertise in their areas of professionalism.  

 Research investigations into reflective thinking employing quantitative and qualitative 

methodological approaches have sought to explore how critical reflective practice fits in with 

the teaching and learning processes, as well as the development of specific skills that required 

in reflection itself. A full discussion of these researches is beyond the scope of this article, and 

efforts are focused instead on a recent important line of research inquiry, namely Mezirow’s 

(1981) theories of learning and the sources of reflective thinking. Mezirow’s theoretical orien-
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tation of reflective thinking suggests that as adults gauge and expand into their personal learn-

ing, they become more adaptive and are able to benefit from their experiences. Reflective 

thinking involves not only cognitive processes, but also affective, social, cultural, and politi-

cal reasoning (Jensen & Joy, 2005; Mezirow, 1981). Furthermore, in his theoretical perspec-

tive Mezirow advocates four stages of reflective thinking: habitual action, understanding, re-

flection and critical reflection. Habitual action is a mechanical and automatic activity that is 

performed with little conscious thought. Understanding is learning and reading without relat-

ing to other situations. Reflection concerns active, persistent and careful considerations of any 

assumptions or beliefs grounded in our consciousness. Finally, critical reflection is considered 

as a higher level of reflective thinking that involves us becoming more aware of why we per-

ceive things, the way we feel, act and do (Mezirow, 1991, 1998).    

Mezirow’s (1981, 1991, 1998) theoretical orientation has been used to study reflection 

within nursing as well as in adult education (Jensen & Joy, 2005; Wong, Kember, Chung & 

Yan, 1995). More recently, research investigations have extended to the study of how the four 

stages of reflective thinking relate to student learning approaches (e.g., Kember, Leung, Jo-

nes, Loke, McKay, Sinclair, Tse, Webb, Wong, Wong, & Yeung, 2000; Leung & Kember, 

2003). In particular, the quantitative approach of latent variables (Bollen, 1989; Byrne, 1998; 

Mueller, 1996) used in these studies has provided evidence attesting to the important positive 

associations between students’ approaches to their learning and reflective thinking. This 

amalgamation of reflective thinking in SAL research (e.g., Biggs et al., 2001; Bernardo, 2003; 

Kember, Biggs, & Leung, 2004; Kember & Leung, 1998) has resulted in the study of different 

learning styles as possible sources of reflective thinking. Leung and Kember’s (2003) study 

on learning styles indicates that the four stages of reflective thinking are related to the two 

main learning styles. Confirmatory factor analysis (CFA) in this case indicated a positive cor-

relation between habitual action and surface approach to learning, and understanding, reflec-

tion, and critical reflection and that of deep study approach. Accordingly a surface approach 

to learning is in line with habitual action, whereas a deep approach to learning is more reflec-

tive of the other three types of reflective thinking.  

 

Relationships between Epistemology, Learning approaches, Reflective thinking and 

Academic performance 

 The amalgamation of research investigations into students’ epistemological beliefs and 

learning approaches (Cano, 2005), and learning approaches and reflective thinking (Leung & 

Kember, 2003) has been advanced separately by researchers. It is considered of value to theo-
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ries and practice to examine within the one study whether the three theoretical frameworks 

influence academic performance and, if so, how. From a theoretical perspective, for example, 

specific learning orientations of students may help to explain the reflective thinking practice 

that takes place in classroom settings. Similarly, personal beliefs pertaining to the nature of 

knowledge play an important role in students’ specific learning orientations.  

As described previously, the work of Schommer and colleagues (Schommer, 1993, 

1998; Schommer et al., 1992; Schommer-Aikins et al., 2005) has indicated that epistemologi-

cal beliefs predict academic performance. In a recent study involving both epistemological 

beliefs and student learning approaches, Cano found with secondary European students that 

their epistemological beliefs and learning approaches change as they advance in their studies. 

Furthermore, with the exception of the factor certain knowledge, both quick learning and 

simple knowledge epistemological beliefs influenced academic performance directly. Episte-

mological beliefs also indirectly influenced academic performance via the effects of the two 

learning approaches. Zhang and Watkins (2001) in their study of Perry’s (1970) scheme of 

intellectual and ethical development found similar findings between ideas about knowledge 

and learning and academic performance. This important evidence then, albeit limited at pre-

sent, substantiates the view that epistemological beliefs influence academic performance di-

rectly and indirectly via the mediating influences of learning approaches.    

 Despite the extensive research into epistemological beliefs (Schommer, 1993; 

Schommer et al, 2002; Schommer-Aikins et al., 2005; Schraw & Sinatra, 2004) and that the 

recent work by Cano (2005) is a developing area, there are still many unknown factors that 

need to be explored further. Extending Cano’s study, in particular, we feel that it is important 

to advance this premise with the inclusion of Mezirow’s (1977, 1991, 1998) work. In addition 

to student learning approaches, the study of epistemological beliefs within the framework of 

reflective thinking has theoretical and practical implications as these beliefs may play a role in 

influencing the four stages of reflective thinking directly and indirectly via the major learning 

approaches (Cano, 2005; Schommer-Aikins et al., 2005). There is a gap at present in our 

theoretical understanding of how epistemological beliefs relate to student learning approaches 

and reflective thinking. For example, students’ beliefs about knowledge in a subject domain 

(e.g., mathematics) may influence their adoption of a particular learning approach as well 

their understanding and development of reflective thinking. One might argue then that stu-

dents who adopt a deep approach to learning are more likely to critically reflect on their learn-

ing with a view to improve; this pursue of reflection enables them to be more successful in 

their academic learning.         
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 Research into the relations between student learning approaches and the four stages of 

reflective thinking (Mezirow, 1977, 1991, 1998) is still in its infancy and requires further in-

vestigation. The CFA work of Leung and Kember (2003) has established an important theo-

retical foundation that may indicate the possibility of the two learning approaches – deep and 

surface – acting as causal determinants of reflective thinking. In particular, the structural 

analysis performed in the Leung and Kember study suggests the precedence of causality be-

tween the approaches to learning and the stages of reflective thinking. Empirical evidence is 

needed to clarify whether students who adopt a surface learning approach may then be influ-

enced to see learning as something that is automatic and mechanical. Similarly, the theory of 

SAL (Kember & Leung, 1998; Leung & Kember, 2003) has posited that students who align to 

deep approaches to learning are more motivated and interested in using different strategies to 

search for meaning and understanding, as well as to theorise and to form new hypothesis. This 

theoretical postulation relates to the three stages of reflective thinking. There is a need, how-

ever, as Leung and Kember recognized, to advance the causal relations between these two 

frameworks. Furthermore, we feel that it is important to extend this line of research inquiry 

concerning the interrelations between the three theoretical frameworks with the inclusion of 

academic performance.  

 Overall, based on existing research evidence cited, we explored the relationships be-

tween the three theoretical frameworks outlined in two separate studies involving studen en-

rolled in mathematics and curriculum studies. We examined the three theoretical frameworks 

in two different subject domains as there are reasons to indicate, for example, that subject 

disciplines influence students’ learning approaches (Skogsberg & Clump, 2003; Smith & 

Miller, 2005). Furthermore, as students progress in learning the experiences acquired at uni-

versity may help them form and develop their reflective thinking and, in particular, personal 

beliefs about knowledge differently as opposed to first-year students who have very little uni-

versity learning experiences. In this analysis, we feel that it is important to provide a compari-

son of students in different years and subject disciplines. Evidence obtained from the present 

research may shed additional insight into students’ epistemological beliefs arising from their 

acquired experiences at university.  

 

Study 1: An approach to learning, reflective thinking, and academic performance 

 This study explored the relationships between student learning approaches, the four 

stages of reflective thinking, and academic performance over a period of 12 months of first 

year mathematics students in the Pacific. The focus of this study, developed from previous 
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research evidence (Drew & Watkins, 1998; Leung & Kember, 2003; Mezirow, 1991, 1998; 

Watkins, 2001; Wong & Watkins, 1998), attempts to explore the causal effects of student 

learning approaches and reflective thinking on academic performance over time. Furthermore, 

according to Mezirow (1991, 1998), the four stages of reflective thinking are structured from 

simplicity to complexity. We advocate, given this simple-complex structure, that each stage 

of reflective thinking determines the next; for example, habitual action determines under-

standing, understanding determines reflection, and reflection determines critical reflection. 

The sequence of this theoretical contention here suggests that having understood the true 

meaning of a subject content may enable students then to reflect on their learning (Leung & 

Kember, 2003). Specifically, the research questions under investigation include: (a) Do deep 

and surface approaches contribute to the prediction of the four stages of reflective thinking?; 

(b) Do deep and surface approaches predict academic performance directly, and indirectly via 

reflective thinking?; (c) Do the four stages of reflective thinking predict academic perform-

ance directly?; and (d) Do the four stages of reflective thinking exist in a sequence as indi-

cated? These four questions are answered by means of linear structural equation.  

 

Participants 

Participants (N = 352: 152 females, 200 males) in this study were all Science major 

with the exception of some students who were Arts and Education majors. The age range of 

the students ranged from 18-47 (M = 23; SD = 1.95).  

 

Instrumentation 

 Study Process Questionnaire (R-SPQ-2F) 

  Existing research studies using Biggs’ (1987c) Study Process Questionnaire (SPQ) 

have indicated the recurrent theme that the major learning approaches are best described by a 

two-factor structure (Kember et al., 2004; Kember & Leung, 1998; Leung & Kember, 2003; 

Richardson, 1994). The revised SPQ, developed recently by Biggs et al. (2001), offers an 

alternative with consistent research evidence supporting for its use (Biggs et al.; Fox et al. 

2001; Leung & Kember, 2003). The R-SPQ-2F consists of 20 items grouped into two ap-

proaches – deep and surface. Each subscale (e.g., deep motive (DM)) comprised of 5 items 

answered on a 5-point Likert scale ranging from 1 (always true of me) to 5 (only rarely true of 

me); for example, “I find that at times studying gives me a feeling of deep personal satisfac-

tion” (deep motive), “I find that I have to do enough work on a topic so that I can form my 

own conclusions before I am satisfied” (deep strategy), “My aim is to pass the course while 
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doing as little work as possible” (surface motive), and “I only study seriously what’s given 

out in class or in the course outlines” (surface strategy). A full version of the 20 items may be 

obtained from Biggs et al.. Researchers using this instrument have reported reliability esti-

mates ranging from .57 to .72 for the four subscales (Biggs et al.; Leung & Kember, 2003).  

 Reflective Thinking Questionnaire (RTQ)  

 The Reflective Thinking Questionnaire (RTQ) developed by Kember et al., 2000) con-

tains 16 items descriptive of the four types of reflective thinking advocated (Mezirow, 1977, 

1991). The items on a five-point scale ((1) definitely agree, (3) only to be used if a definite 

answer is not possible, (5) definitely disagree) include, for example: “In this course we do 

things so many times that I started doing them without thinking about it” (Habitual action); 

“To pass this course you need to understand the content” (Understanding); “I often re-

appraise my experience so I can learn from it and improve for my next performance (Reflec-

tion); and “This course has challenged some of my firmly held ideas” (Critical reflection). 

Using the same instrument, Leung and Kember (2003) reported reliability estimates ranging 

from .58 to .74 for the four subscales of the RTQ.   

Academic performance in Mathematics 

Academic performance in mathematics was measured in terms of collecting the stu-

dents’ overall performance mark at the end of the second semester. This overall performance 

mark consisted of 50% course work (i.e., involving 10% tutorial participation, 20% mid-

semester test, and 20% written assignments) and 50% final examination.  

 

Procedures 

 Instruments were administered in tutorial classes with the assistance of two tutors. 

Participation by the students was voluntary and no remuneration was provided. Students were 

also instructed to write down their student numbers for the purpose of collecting their overall 

performance marks in mathematics. Students were assured of anonymity and were explained 

why their overall performance marks in mathematics were needed. The Study Process Ques-

tionnaire was administered during the first week of the academic calendar year (first semester 

in the first week of February), whereas the Reflective Thinking Questionnaire was adminis-

tered during the first week of the second semester (mid July). Finally, academic performance 

grades were collected at the end of the academic year (mid December).  
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Data Analysis  

The present study, similar to previous SAL and reflective thinking research (e.g., 

Kember & Leung, 1998; Leung & Kember, 2003; Sachs & Gao, 2000), involved two types of 

analyses: descriptive and linear structural relations (LISREL). In particular, structural equa-

tion modelling (SEM) is more superior than any other statistical methodologies as it enables 

examination of both direct and indirect causal effects between latent variables, as well as tak-

ing into account both structural and measurement errors (Bollen, 1989; Byrne, 1998; Kline, 

2005). Furthermore, SEM techniques are based on theoretical and empirical support and war-

rant the testing of competing models. We used LISREL-8 with the covariance matrices and 

maximum likelihood procedures (ML) to test the structural equations (Jöreskog & Sörbom, 

2001). We analysed covariance matrices because analysing correlation matrices is known to 

have potential problems, such producing incorrect goodness-of-fit measures and standard er-

rors (Byrne, 1998; Jöreskog & Sörbom, 2001). Furthermore, the ML procedure was chosen as 

it has shown to perform reasonably well with multivariate normally distributed data (Chou & 

Bentler, 1995). The three goodness of fit indexes provided by LISREL and reported in this 

section are the Comparative Fit Index (CFI), the Non-Normed Fit Index (NNFI), and the Root 

Mean square of Approximation (RMSEA). Models with CFI and NNFI values close to .95 

and RMSEA values less than .05 are normally considered as an indication of acceptable fit.   

 Our structural model, based on existing research evidence (Drew & Watkins, 1998; 

Leung & Kember, 2003; Mezirow, 1991, 1998; Watkins, 2001; Wong & Watkins, 1998), in-

volved examination of causal relations as follows: the four stages of reflective thinking were 

hypothesized to mediate the influence of surface and deep learning approaches and influence 

academic performance directly (in particular, a surface learning approach was hypothesized to 

influence habitual action only, and a deep learning approach was hypothesized to influence all 

four stages of reflection); and deep and learning approaches to learning were hypothesised to 

influence academic performance directly.  

 

Results 

The means and standard deviations of the scales for the sample are presented in Table 

1. Cronbach alpha values for the RTQ and R-SPQ-2F, are also given in Table 1. The alpha 

values ranged from .79 to .91 for the subscales of the RTQ, and .70 to .86 for the subscales of 

the R-SPQ-2F. Compared with previous findings (Biggs et al., 2001; Leung & Kember, 2003) 

the alpha values for the subscales of the RTQ and R-SPQ-2F appear acceptable.  
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Table 1.  Means, standard deviation and Cronbach alpha for scales and subscales of  
the R-SPQ-2F and RTQ. 

 
 Mean SD Alpha 
SPQ 

• Deep motive 
• Deep strategy 
• Surface motive 
• Surface strategy 

 
16.94 
17.38 
16.20 
16.29 

 
4.32 
4.11 
4.73 
5.01 

 
.70 
.76 
.81 
.86 

RTQ 
• Habitual action 
• Understanding 
• Reflection 
• Critical reflection 

 
21.30 
22.46 
18.99 
21.18 

 
6.34 
5.52 
6.41 
6.98 

 
.91 
.79 
.80 
.85 

    
 

 The covariance matrix of the measured variables which were used as database for the 

analyses is presented in Table 2. Estimation of the initial structural analysis indicated rela-

tively good support for the hypothesised model, χ2(195, N = 352) = 447.90, p < .001, CFI = 

.94, NNFI = .93. Post hoc model modifications were performed in an attempt to develop a 

better fitting, more parsimonious model. On the basis of the MI recommendations and theo-

retical relevance, three error terms were added and three paths were deleted. Two measure-

ment errors between items descriptive of the understanding scale and one measurement error 

between items descriptive of the reflection scale were added in the respecified model. Fur-

thermore, paths between the reflection and understanding scales to academic performance, 

and from a surface approach to academic performance were subsequently deleted in the post-

hoc analyses. Table 3 presents the models tested with the various goodness of fit indexes. 

Although the estimation of the final model resulted in an overall χ2
(192) value of 403.48 that 

was statistically significant, p < .01, all other measures of goodness of fit, CFI = .95, NNFI = 

.94, provided support for this model. A schematic representation of this final structural model 

that includes the standardised path coefficients is displayed in Figure 1. The final model ac-

counted for 25% of the variance observed in academic performance.  
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Table 2: Covariance matrix used in the structural equation models. 

 Hb1 Hb2 Hb3 Hb4 Un1 Un2 Un3 Un4 Re1 Re2 Re3 Re4 Cr1 Cr2 Cr3 Cr4 A1 A2 SS SM DS DM 
Hb1 3.04                      
Hb2 2.11 3.41                     
Hb3 1.97 2.30 3.59                    
Hb4 2.13 2.59 2.61 2.85                   
Un1 0.23 0.48 0.66 0.47 3.01                  
Un2 0.35 0.64 0.63 0.54 1.25 2.35                 
Un3 -0.29 -0.11 -0.16 -0.26 1.42 0.92 4.64                
Un4 0.16 0.25 0.43 0.27 1.65 1.47 2.28 2.55               
Re1 0.52 0.82 0.83 0.62 0.73 0.67 1.22 0.83 3.89              
Re2 1.28 1.32 1.33 1.18 0.39 0.41 0.32 0.27 1.34 4.09             
Re3 0.65 0.70 0.70 0.62 0.55 0.47 1.20 0.83 2.09 1.65 4.87            
Re4 0.30 0.36 0.39 0.33 0.16 0.19 0.33 0.30 0.94 0.87 1.23 1.04           
Cr1 0.90 0.86 0.69 0.61 0.04 -0.18 -0.60 -0.09 -0.28 0.03 -0.63 -0.09 5.19          
Cr2 1.04 0.82 0.99 0.88 0.08 0.01 -0.46 0.08 0.12 0.06 -0.32 0.06 2.68 4.52         
Cr3 0.51 0.60 0.63 0.59 0.05 0.23 -0.39 -0.01 0.04 0.05 -0.45 -0.13 2.19 2.04 4.46        
Cr4 0.77 0.61 0.57 0.57 -0.02 0.11 -0.38 -0.02 -0.15 0.02 -0.56 -0.10 2.72 2.90 2.96 3.64       
A1 0.95 0.88 0.97 0.62 0.46 0.59 1.23 0.21 0.18 0.19 -0.26 0.12 1.32 1.65 2.61 2.55 30.93      
A2 0.75 0.87 0.51 0.50 0.06 -0.03 0.28 -0.16 0.07 0.92 -0.32 0.15 1.96 1.49 2.78 2.09 15.05 20.17     
SS 2.85 3.10 2.45 2.56 1.95 1.59 1.08 1.46 1.53 2.00 0.70 0.33 1.28 0.02 1.47 0.46 6.42 6.41 25.13    
SM 2.79 2.60 2.28 2.21 2.13 1.55 0.69 1.51 0.98 1.81 -0.18 -0.04 1.75 0.88 1.19 0.87 5.71 5.09 16.48 22.42   
DS 2.49 2.71 2.52 2.43 1.63 1.16 0.21 0.99 0.85 1.49 0.13 0.08 1.38 0.81 1.66 0.99 5.88 6.36 15.45 13.61 16.95  
DM 2.29 2.81 2.69 2.24 1.47 1.17 0.58 0.79 1.18 2.09 0.44 0.41 1.13 0.42 1.31 0.60 5.67 6.19 17.18 14.38 13.55 18.68 
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Table 3: Comparison of nested models. 

Models Descriptions  χ2 dƒ CFI NNFI RMSEA χ2 diff 
1 Hypothesised (1) 447.90 195 .94 .93 .060 - 
2 Added: a measurement error b/w un-

derstanding items 
418.50 194 .95 .94 .060 M1-M2 = 29.40* 

3 Added: a measurement error b/w criti-
cal reflection items 

404.57 193 .95 .94 .05 M2-M3 = 13.90* 

4 Added: a measurement error b/w un-
derstanding items 

396.85 192 .95 .94 .05 M3-M4 = 7.72** 

5 Paths dropped: 
reflection → academic performance; 
understanding → academic perform-
ance 
surface approach → academic perfor-
mance   

403.48 196 .95 .94 .05 M4-M5 = 6.63 

        
Note: (1) Hypothesised model involved: direct paths from the two learning approaches to academic performance, a direct path from a surface ap-

proach to habitual action and direct paths from a deep approach to understanding, reflection, and critical reflection; and direct paths from 

the four stages of reflective thinking to academic performance; covariances specified freely between latent factors. * p < .01, ** p < .05. 
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Figure 1: Final model of causal structure related to learning approaches, reflective thinking, and 

academic performance. All paths are statistically significant at p < .05. 
 

 

 Table 4 presents the direct, indirect, and total effects on academic performance in 

mathematics. Of all the independent variables a deep approach to learning (β = .42), critical 

reflection (β = .28), and habitual action (β = -.13) made an independent contribution to the 

prediction of performance in mathematics. A surface approach to learning made an independ-

ent contribution to the prediction of habitual action (β = .38), whereas a deep approach to 

learning made an independent to the prediction of understanding (β = .25) and critical reflec-

tion (β = .13). The results indicated that a deep approach had a stronger effect on academic 

performance than did any other variables. Both its direct and total effects were significantly 

stronger than those of critical reflection, habitual action, or a surface approach. Finally, a sur-

face approach to learning had a stronger direct effect on habitual action than the direct effects 

of deep approach to learning on understanding and critical reflection. Finally, the causal effect 

of understanding on reflection (β = .34) is stronger than that of habitual action on understand-

ing (β = .13).    
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Table 4: Direct, indirect, and total effects of the final structural model. 

Effect Direct Indirect Total 
On performance:    

• Of habitual action -.13* -.00 -.13* 
• Of understanding .00 -.01 -.01 
• Of reflection .00 -.03 -.03 
• Of critical reflection .28* .00 .28* 
• Of surface approach .00 -.05* -.05* 
• Of deep approach .42* .03 .45* 

On habitual action:    
• Of surface approach .38* .00 .38* 
• Of deep approach .00 .00 .20 

On understanding:    
• Of surface approach .00 .05 .05 
• Of deep approach .25* .00 .25* 
• Of habitual action .13* .00 .13* 

On reflection:    
• Of surface approach .00 .02  .02 
• Of deep approach .00  .09* .09* 
• Of habitual action .00 .04 .04 
• Of understanding .34* .00 .34* 

On critical reflection:    
• Of surface approach .00 -.00 -.00  
• Of deep approach .13* -.01 .12* 
• Of habitual action .00 -.01 -.01 
• Of understanding .00 -.04 -.04 
• Of reflection -.11 .00 -.11 

Note: * p < .05. 

  

Summary of results from Study 1 

 The results from structural equation analyses provide moderate support for the hy-

pothesised relations described previously (Leung & Kember, 2003). In particular, our findings 

are significant as they establish a causal relationship between the SAL and reflective thinking 

frameworks. As Leung and Kember recognise, although existing researches associated with 

each framework have been extensive, there has been very few evidence, if any, concerning 

the relationships between the two theoretical frameworks within the one study. A possible 

explanation, as the authors argued, may lie in the fact that the SAL and reflective thinking 

contentions have to date been applied in different contexts. The structural analysis derived in 

the Leung and Kember study establishes the precedence that learning approaches may caus-

ally determine the stages of reflective thinking. 
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The results of Study 1 provide moderate support for both the structural and measure-

ment parts of the hypothesised model. The evidence indicates that a surface approach to learn-

ing is predictive of habitual action, whereas both understanding and critical reflection are de-

termined mainly by a deep approach to learning. Furthermore, the findings support our hy-

pothesis concerning the causal influence of one stage of reflective thinking onto another. Pre-

viously, we hypothesised that the earlier stages of reflective thinking (for example, habitual 

action) would influence the latter stages of reflective thinking (for example, reflection). The 

evidence as such confirms this hypothesis wherein habitual action was shown to influence 

understanding which, in turn, affected reflection. This pattern of causal influence reflects the 

theoretical contentions by Mezirow (1977, 1991, 1998) where he advocates that the four 

stages are developed in a structured manner over time mainly through knowledge and experi-

ence. The development of reflection in a structured manner suggests that the stages range in 

complexity and not all of us progress through these four stages. Moreover, knowledge and 

experiences acquired in one stage help students develop their next of reflective thinking.    

Examining the total effects only, both deep and surface approaches to learning were 

significantly predictive of the four types of reflective thinking. The causal effect of surface 

approach to learning on habitual action is consistent with previous findings (Leung & Kem-

ber, 2003). Habitual action, an automatic mechanical routine and procedure, is in line with a 

surface approach to learning as no attempt is being made in understanding the contents ac-

quired. Students who adopt a surface learning approach tend to engage in rote learning and 

memorisation and as a result, are able to recall facts automatically and routinely without 

really having any real knowledge of the facts imparted.  

In contrast, the total effects also indicate that a deep approach to learning is predictive 

of understanding, reflection, and critical reflection. Students who adopt a deep learning ap-

proach show more tendency than those who adopt a surface approach, to read and to acquire 

knowledge with an attempt to understand and absorb meaning into personal knowledge struc-

ture and experience (Leung & Kember, 2003). Furthermore, the evidence also suggests that 

students’ alignment with deep approaches to learning play an important role in the develop-

ment of critical reflection. Critical reflection, according to Leung and Kember, involves the 

process of transformation where we question presuppositions from our conscious and uncon-

scious prior learning. It also concerns our willingness and ability to question conventional 

wisdom and ingrained assumptions that are bounded in our consciousness and unconscious-

ness and to offer alternatives. Students who adopt a deep approach to learning genuinely 

search for understanding, and to critically theorise and to form hypotheses (Kember & Leung, 
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1998). It is with this practice and experience of learning for understanding that students over 

time develop and nurture their skills in critical reflection. These three stages of reflective 

thinking then, differing from the initial stage of habitual action, concern the notion of acquir-

ing and understanding knowledge, as well as to consolidate and to reflect upon practice and 

experiences. The latter and complex stage of critical reflection involves a perspective trans-

formation and requires us to question why we perceive, think, feel, or act the way we do.  

Our results also confirm previous studies (Cano, 2005; Wong & Watkins, 1998) indi-

cating that students who adopt a deep approach to learning are more successful in their aca-

demic learning. Furthermore, our study brings to light a finding that supports the hypothesis 

made earlier. Both habitual action and critical reflection directly predicted academic perform-

ance in mathematics. Students who see learning as daily routines and who make very little 

attempt to understand the concepts acquired, are more likely to be less successful in their aca-

demic learning. On the contrary, students who acquire knowledge and make genuine attempts 

to reflect and to critique conventional wisdom and ingrained assumptions are more likely to 

perform academically better. This finding does not come as a surprise, in fact, given that both 

habitual action and critical reflection exist in the initial and final stages of reflective thinking, 

respectively. Students who strive to learn as well as to engage in perspective transformations 

are more successful in their academic learning.  

  

Study 2: A path analysis of students’ epistemological beliefs, learning approaches, re-

flective thinking, and academic performance 

 This path analysis study examined third year students’ epistemological beliefs in cur-

riculum studies, learning approaches, reflective thinking, and academic performance over a 

period of 12 months. The focus of this study, developed in particular from the work of Cano 

(2005) and Leung and Kember (2003), attempts to integrate the three theoretical frameworks 

within the one study. Specifically, besides the questions pertaining to student learning ap-

proaches and reflective thinking, we also put forth the research question concerning the ef-

fects of epistemological beliefs on learning approaches, reflective thinking, and academic 

performance in curriculum studies.  

We feel that it is important to investigate this question as this may add theoretical and 

practical contributions to the existing literature on the three theoretical frameworks and how 

they combine to influence academic performance outcomes. Recent emphasis has suggested 

that epistemological beliefs may relate to student learning approaches and reflective thinking 

(Phillips, 2001; Schommer-Aikins et al., 2005). Furthermore, it is also of particular interest to 
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compare the findings of this study with those obtained from Study 2 to gauge additional in-

sight into students’ learning approaches, epistemological beliefs, and reflective thinking of 

students enrolled in curriculum studies. Curriculum studies, as an Education course, may be 

considered as “soft applied” when compared to mathematics, which may be considered as a 

“hard pure” subject (Becher, 1989, 1994).  

 

Participants 

The ages of the students (N = 332: 146 females, 185 males) ranged from 20-35 (M = 

22; SD = 1.12) in this study were all Education major with the exception of a few students 

who were Arts major. 

 

Instrumentation 

 Epistemological Beliefs Questionnaire 

  Epistemological beliefs in this study were assessed with the Schommer Epistemologi-

cal Questionnaire (Schommer, 1990). This 63-item questionnaire has been widely used in 

previous research (Peng & Fitzgerald, 2006; Schommer, 1993; Schommer-Aikins & Hutter, 

2002) and taps students’ preferences to statements about knowledge and learning. Individuals 

respond on a Likert-type scale ranging from strongly disagree (1) to strongly agree (5) to 

statements, such as “You never know what a book means unless you know the intent of the 

author” and “It’s a waste of time to work on problems which have no possibility of coming 

out with clear-cut and unambiguous answers.” These ratings provide an indication of a par-

ticipant’s range of beliefs along a continuum from a higher score (naïve belief) to a lower 

score (sophisticated belief). A number of studies have reported that the EQ has good psycho-

metric properties in terms of reliability and content validity. Duell and Schommer-Aikins 

(2001), for example, reported a .74 test-retest and .63 to a .85 inter-item correlations for items 

within each belief factor. Furthermore, studies using EFA and CFA have shown that students’ 

responses to the EQ exist as a four-factor structure (Peng & Fitzgerald, 2006; Phillips, 2001; 

Schommer, 1990, 1993; Schommer et al., 1992; Schommer-Aikins & Hutter, 2002).  

 Similarly, to ensure the appropriateness of the EQ to our sample, we performed two 

types of factor analyses – exploratory and confirmatory – that are similar to those performed 

in previous studies (Cano, 2005; Schommer, 1990, 1993; Schommer et al., 1992; Schommer-

Aikins et al., 2005). In the initial phase we performed EFA with the SPSS default of a 1.0 

eigenvalue as the cutoff for factors. The EFA, using the principal components method and 

varimax rotation, revealed the presence of four factors with eigenvalues greater than 1. To 
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confirm this four-factor structure, we performed Horn’s (1965) parallel analysis as recom-

mended by Pallant (2005). The four factors with eigenvalues greater than 1 together explained 

65.04 percent of the variance in responses and accounted for more variance than the compo-

nents derived from random data. Factor 1 is labeled Simple Knowledge (beliefs in simple 

knowledge); Factor 2 is labeled as Fixed Ability (beliefs that the ability to learn in unchange-

able); Factor 3 is labeled as Certain Knowledge (beliefs in certain knowledge); and Factor 4 is 

labeled as Quick Learning (beliefs in quick, effortless learning). This finding is in contrast to 

Cano’s (2003) study whether the author found only three factors. However, other studies have 

also confirmed the existence of four factors (Phillips, 2001; Schommer, 1993; Schommer et 

al., 2005; Schommer & Hutter, 2002). Inter-item reliabilities for items defining each factor, 

measured by Cronbach’s α, were .94 for Factor 1, .93 for Factor 2, .89 for Factor 3, and .86 

for Factor 4. We next carried out CFA based on the EFA findings and previous research find-

ings. The goodness of fit index values for the four-factor model indicated a reasonably fitted 

model, χ2 (48, N = 332) = 757.93, p < .01, NNFI = .91, CFI = .92, RMSEA = .09. Finally, 

similar to Study 1, the R-SPQ-2F (Biggs et al., 2001) and RTQ (Kember et al., 2000) were 

administered to students.  

Academic performance in Curriculum Studies 

Academic performance in curriculum studies was measured in terms of collecting the 

students’ overall performance mark at the end of the second semester. This overall perform-

ance mark consisted of 50% course work (i.e., involving 10% tutorial participation, 20% mid-

semester test, and 20% written assignments) and 50% final examination.  

 

Procedures 

 Instruments were administered in tutorial classes with the assistance of four tutors. 

Participation by the students was voluntary and no remuneration was provided. Students were 

also instructed to write down their student numbers for the purpose of collecting their overall 

performance marks in curriculum studies. Students were assured of anonymity and were ex-

plained why their overall performance marks in curriculum studies were needed. The Episte-

mological Beliefs Questionnaire and the Study Process Questionnaire were administered dur-

ing the first week of the academic school year (first semester in the first week of February), 

whereas the Reflective Thinking Questionnaire was administered during the first week of the 

second semester (mid July). Finally, academic performance grades in curriculum studies were 

collected at the end of the academic year (mid December).  
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Data Analysis 

This study, similar to previous epistemology, reflective thinking and learning ap-

proaches research (Cano, 2005; Leung & Kember, 2003; Schommer et al., 1992; Schommer-

Aikins et al., 2005), used path analysis with LISREL-8 (Jöreskog & Sörbom, 2001) to explore 

the structural relations between the three theoretical frameworks. Path analysis involved ex-

amination of direct and indirect effects between learning approaches, epistemological beliefs, 

reflective thinking and academic performance in curriculum studies. Although criticisms have 

not gone unnoticed, path analysis techniques are still significant as they allow the testing of 

relations between variables when theoretical and empirical support is present (Cook & Camp-

bell, 1979). Theoretical and empirical evidence involved the testing of a path model in this 

study as follows: epistemological beliefs were hypothesised to influence all variables; deep 

and surface learning approaches would mediate the influence of epistemological beliefs and 

influence the remaining variables directly (in particular, a surface learning approach was hy-

pothesised to influence habitual action only, and a deep learning approach was hypothesised 

to influence all four stages of reflection); and the four stages of reflective thinking were hy-

pothesised to influence academic performance and would mediate the influence of learning 

approaches and epistemological beliefs on academic performance.   

 

Results 

The means and standard deviations of the scales for the sample are presented in Table 

5. Cronbach alpha values for the EQ, RTQ and R-SPQ-2F are also given in Table 5. The al-

pha values ranged from .83 to .95 for the subscales of the RTQ, .89 to .94 for the subscales of 

the EQ, and .82 to .87 for the subscales of the R-SPQ-2F.  

 

Table 5: Means, standard deviation and Cronbach alpha for scales and subscales of the R-SPQ-
2F and RTQ. 

 
 Mean SD Alpha 
SPQ 

• Deep motive 
• Deep strategy 
• Surface motive 
• Surface strategy 

 
4.96 
5.51 
4.85 
4.94 

 
1.41 
1.35 
1.56 
1.92 

 
.82 
.83 
.87 
.85 

EQ 
• Simple knowledge 
• Quick learning 
• Certain knowledge 
• Fixed ability 

 
4.96 
5.51 
4.85 
4.94 

 
1.41 
1.34 
1.56 
1.92 

 
.94 
.86 
.89 
.93 
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RTQ 

• Habitual action 
• Understanding 
• Reflection 
• Critical reflection 

 
5.44 
5.85 
5.00 
5.32 

 
1.53 
1.18 
1.54 
5.31 

 
.95 
.83 
.86 
.95 

 

 

 The covariance matrix of the measured variables which were used as database for the 

analyses is presented in Table 6. Estimation of the initial path analysis indicated relatively 

good support for the hypothesised model, χ2(7, N = 332) = 44.60, p < .001, CFI = .98, NNFI 

= .80. Post hoc model modifications were performed in an attempt to develop a better fitting, 

more parsimonious model. On the basis of the modification fit (MI) recommendations, five 

paths were deleted: reflection to critical reflection; critical reflection to academic perform-

ance; habitual action to academic performance; surface learning approach to academic per-

formance; and reflection to academic performance. Although the estimation of the final model 

resulted in an overall χ2
(192) value of 39.64, dƒ = 12, that was statistically significant, p < .01, 

all other measures of goodness of fit, CFI = .98, NNFI = .92, RMSEA = .08 provided support 

for this model. The χ2
(5) difference between the final model and the initial hypothesised model 

was 4.96 p > .05. A schematic representation of this final structural model that includes the 

standardised path coefficients is displayed in Figure 2. The final model accounted for 11% of 

the variance observed in academic performance.  

 

Table 6: Covariance matrix used in the structural equation models. 

 Deep Surf Hab Und Ref Cri Per Quick Simple Fixed  Certain 
Deep 0.77           
Surf 0.82 1.08          
Hab 0.60 0.68 2.34         
Und 0.19 0.22 0.36 1.40        
Ref 0.26 0.40 0.74 0.57 2.36       
Cri 0.28 0.18 0.65 -0.09 -0.40 3.63      
Per 1.97 2.00 1.00 0.61 0.01 1.87 71.29     

Quick 0.20 0.22 0.39 0.96 0.76 0.09 -0.10 1.81    
Simple 0.33 0.52 0.57 0.23 0.57 0.18 -0.53 0.60 1.98   

Fixed 0.28 0.21 0.24 -0.22 -0.61 2.21 2.91 -0.16 0.28 3.69  
Certain 0.25 0.41 0.64 0.58 1.57 -0.02 0.16 1.10 1.06 -0.37 2.42 
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Figure 2: Final model of causal structure related to epistemological beliefs, learning approaches, 
reflective thinking, and academic performance. All paths are statistically significant at p < .05. 

 

 Table 7 presents the direct, indirect, and total effects on academic performance in cur-

riculum studies. The significant results include the direct causal effect of deep learning ap-

proach on academic performance (β = .27). For epistemology, the more naïve a student’s be-

liefs that knowledge is simple, the poorer his/her academic performance (β = -.16); likewise, 

as explained by the positive β-weight, students’ naïve beliefs of innate learning influenced 

academic performance (β = .16). Deep approach to learning also influenced habitual action (β 

= .39) and reflection (β = .10). The findings also confirmed our hypothesis that the less a stu-

dent believes that knowledge is simple rather than complex, the less he/she is likely to adopt a 

surface approach (β = .29) and more in a deep approach (β = .19). The less a student believes 

that the ability to learn is innate, the more he/she is likely to adopt a deep approach to learning 
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(β = .16). In terms of the four stages of reflective thinking, the more students believe that 

knowledge is certain rather than tentative, the more they do things routinely and automatically 

without reflection (β = .15); likewise, students who believe less in innate learning are more 

likely to engage in reflection (β = -.13). Students who believe in quick, effortless learning are 

more likely to read and learn for understanding but without any reflection (β = .60).  

  
Table 7: Direct, indirect, and total effects of the final structural model. 

Effect Direct Indirect Total 
On performance:    

• Of habitual action .00 .00 .00 
• Of understanding .00 .00 .00 
• Of reflection .00 .00 .00 
• Of critical reflection .00 .00 .00 
• Of surface approach .00 .00 .00 
• Of deep approach .27* .00 .27* 
• Quick learning -.03 .02 -.01 
• Simple knowledge -.16* .05* -.11 
• Fixed ability .16* .04* .20* 
• Certain knowledge .07 .02 .09 

On habitual action:    
• Of surface approach .00 .00 .00 
• Of deep approach .39* .00 .39* 
• Quick learning .02 .03 .05 
• Simple knowledge .07 .08* .15* 
• Fixed ability .03 .06* .09 
• Certain knowledge .15* .03 .18* 

On understanding:    
• Of surface approach .00 .00 .00 
• Of deep approach .09 .03 .12* 
• Of habitual action .08 .00 .08 
• Quick learning .60* .01 .61* 
• Simple knowledge -.09 .03* -.06 
• Fixed ability -.07 .02* -.05 
• Certain knowledge .00 .02 .02 

On reflection:    
• Of surface approach .00 .00  .00 
• Of deep approach .11 * .01 .12* 
• Of habitual action .00 .01 .01 
• Of understanding .12* .00 .12* 
• Quick learning -.04 .08* .04 
• Simple knowledge -.06 .01 -.05 
• Fixed ability -.13* .01 -.12* 
• Certain knowledge .64* .01 .64* 

On critical reflection:    
• Of surface approach .00 .00 .00  
• Of deep approach .07 .00 .07 
• Of habitual action .00 .00 .00 
• Of understanding .00 .00 .00 
• Of reflection .00 .00 .00 
• Quick learning .04 .01 .05 
• Simple knowledge -.06 .01 -.05 
• Fixed ability .61* .01 .62* 
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• Certain knowledge .07 .00 .07 
On deep approach    

• Quick learning .08 .00 .08 
• Simple knowledge .19* .00 .19* 
• Fixed ability .16* .00 .16* 
• Certain knowledge .07 .00 .07 

On surface approach    
• Quick learning .01 .00 .01 
• Simple knowledge .29* .00 .29* 
• Fixed ability .09 .00 .09 
• Certain knowledge .12 .00 .12 
    

 

  

Summary of results from Study 2 

 Our findings from path analysis are significant as they establish causal relationships 

between epistemological beliefs, the SAL, and reflective thinking frameworks. In particular, 

as Cano (2005) and others (Phillips, 2001; Schommer-Aikins et al., 2005) argue, although 

research studies associated with each framework have been extensive, there has been very few 

evidence, if any, concerning the relationships between the three theoretical frameworks within 

the one study. A possible explanation, as explained earlier, may lie in the different contexts in 

which the three theoretical perspectives have been situated. Taking this shortcoming into ac-

count, our results contribute to the relevant literature pertaining to the prediction of academic 

performance in curriculum studies via epistemological beliefs and students’ learning ap-

proaches.   

 As shown, epistemological beliefs according to the students in this study are not 

unidimensional but are conceptualized as multidimensional beliefs. The four dimensions es-

tablished in this study, quick learning, simple knowledge, fixed ability, and certain knowl-

edge, are consistent with those beliefs of older and tertiary students found in previous studies 

(Schommer, 1990, 1993; Phillips, 2001). Furthermore, epistemological beliefs exert a signifi-

cant direct influence on academic performance. This evidence, consonant with some findings 

of existing research (Cano, 2005; Schommer, 1993; Schommer-Aikins et al., 2005), suggests 

students who believe that knowledge is organized as integrated conceptions are more success-

ful in their academic learning. Contrary to previous findings however, our study shows stu-

dents who believe that learning is fixed and not changeable perform successfully in their aca-

demic performances. We explain this finding, although it is relatively small in beta value, by 

suggesting students in this region, based on the exam-driven curriculum, etc, are more in-

clined to view the concept of ability or knowledge as something that is inherently fixed and 

cannot be altered; either they have it or they don’t. With this instilled mindset, students who 
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then believe that intelligence is fixed and cannot be incrementally developed are more likely 

to be performance orientated (Dweck & Leggett, 1988; Schommer, 1993).  

 Epistemological beliefs also play an important role in students’ development of reflec-

tion. This finding is significant as it indicates that students who believe learning is developed 

through education and experiences are more likely to reflect on their learning and acquired 

knowledge. Similarly, students’ lack of reflection maybe explained from the beliefs they hold 

that learning is quick and requires very little effort, and that knowledge is absolute and not 

subject to interpretation. Similar to the research evidence established between epistemological 

beliefs and academic performance, this finding signifies the importance of epistemological 

beliefs in the development of reflection. In this analysis, epistemological beliefs influence 

reflection by affecting the ways students think and view learning and knowledge. Whether 

knowledge is organised as isolated facts, or that learning is innate and occurs in quick rapid 

successions all contribute to influence and foster students in their reflective thoughts. Re-

search could explore this relationship further from a longitudinal perspective to determine 

how epistemological and reflective thinking develop, relate, and change over time.  

 Similar to previous findings (Cano, 2005; Phillips, 2001), our study shows that both 

deep and surface learning approaches are influenced by students’ epistemological beliefs. 

Students are more inclined to adopt a deep approach to learning if they believe that knowl-

edge is not fixed but rather developed by means of personal experiences and education. 

Likewise, students who believe that knowledge is complex and integrative are more inclined 

to adopt a deep approach to learning. This finding supports the present view (Schommer et 

al., 1992; Schommer-Aikins et al., 2005) that students’ epistemological beliefs may indeed 

influence their selection of study strategies and motivation. For example, in his study with 

accounting students, Phillips (2001) found that students’ epistemological beliefs were 

associated positively with related study strategies and that these strategies, in turn, were 

associated with problem-solving performance.   

 Our results also indicate deep learning approaches significantly influence academic 

performance as well as the stages of reflective thinking. Similar to Study 1 and previous find-

ings (Cano, 2005; Wong & Watkins, 1998), the evidence indicates that students who adopt a 

deep approach to learning are more successful in their academic learning. Consistent with 

some previous studies, we did not find a significant relationship between a surface learning 

approach and academic performance. Furthermore, a finding emerged to show that reflection 

is influenced by a deep learning approach. This lends support to Leung and Kember’s (2003) 

findings in terms the positive associations between learning approaches and reflection.  



Huy P. Phan 
 

- 604 -                          Electronic Journal of Research in Educational Psychology, No. 10, Vol 4(3), 2006. ISSN:1696-2095. pp:577-610  
 

 

Conclusion  

 Previous research examining students’ epistemological beliefs, learning approaches, 

and reflective thinking has identified the important relationships between these three theoreti-

cal frameworks and academic performance outcomes. The results of the two studies reported 

in this article suggest a number of theoretical and practical implications in higher education. 

First, from a theoretical point of view, the evidence established contributes to the contentions 

concerning: (i) the influences of learning approaches on reflective thinking, and learning ap-

proaches and reflective thinking on academic performance, (ii) the influences of epistemo-

logical beliefs on learning strategies and motivation and reflective thinking, and (iii) the influ-

ences of epistemological beliefs on academic performance. The findings of the two studies, in 

particular, support existing postulations that students’ epistemological beliefs function as a 

part of a much larger system in teaching and learning (Cano, 2005; Phillips, 2001; Schommer-

Aikins et al., 2005; Schommer-Aikins & Hutter, 2002). Furthermore, there is an added theo-

retical contribution to the non-existing literature pertaining to the relationship between the 

SAL framework and reflective thinking (Leung & Kember, 2003). The present findings also 

indicate the important existence of learning approaches and reflective thinking practice in 

different subject disciplines. In this analysis, an examination was made on understanding ter-

tiary students’ learning orientations, epistemological beliefs, and reflective thinking in two 

different subject disciplines; one that is theoretical driven (mathematics), and one that has a 

practical professional component (curriculum studies).  

Secondly, from a practical point of view, this research encourages educators to help 

students develop their epistemological beliefs as these beliefs relate positively to academic 

learning. For example, educators in classrooms may query and assess students’ beliefs about 

the nature of knowledge and learning. Thirdly, given that there is now clear evidence to sug-

gest the positive relationship between epistemological beliefs and learning approaches, it is 

important that educators help students reflect on their epistemological beliefs as well as their 

study strategies and motivation as these will then lead to academic success.  In this analysis, 

learning is only meaningful when students are taught to use a deep learning approach and 

teaching and learning strategies implemented by teachers should reflect this deep learning 

orientation. Students should also be encouraged to reflect in and on their learning and to cri-

tique the knowledge, presuppositions, and assumptions that are passed on by teachers, adults, 

and others. At the same time, students should be encouraged to reflect on their epistemologi-
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cal beliefs and the type of learning approach that they themselves see as being academically 

appropriate.   

 There are limitations pertaining to the present research. Future studies could expand 

the research inquiry by focusing on two main issues. First, to contribute to the existing litera-

ture, studies could examine how students’ epistemological beliefs, learning approaches, and 

reflective thinking fit in with the learning environment. Research could explore the way in 

which the classroom environment influences students’ epistemological beliefs and their 

alignment to a specific learning style that may lead to academic success. For example, Wong 

and Watkins (1998) found in their study of Chinese students that an enjoyable classroom en-

vironment is important as it mediates relationships between a deep learning approach and 

high-level achievement. Secondly, longitudinal studies involving multiple time points of data 

collection could examine the relationships between epistemological beliefs, learning ap-

proaches, and reflective thinking over time. In relation to this line of inquiry, longitudinal 

research could explore the direction of cause-and-effect relationships between epistemologi-

cal beliefs, learning approaches, and reflective thinking (Phillips, 2001). The potential limita-

tion of these two studies is that we assumed, based on structural equation analyses, the direc-

tion of causality. For instance, one might argue that learning approaches, instead of being a 

product of epistemological beliefs, are in fact one source of beliefs that students develop over 

time. Likewise, one could postulate that rather than being products of epistemological beliefs 

and learning approaches, academic learning could actually influence the types of learning 

styles that students adopt, and the epistemological beliefs that they develop over time.  

 

   



Huy P. Phan 
 

- 606 -                          Electronic Journal of Research in Educational Psychology, No. 10, Vol 4(3), 2006. ISSN:1696-2095. pp:577-610  
 

References 

Akande, A. (1998). Towards the multicultural validation of a western model of student ap-

proaches to learning. Education, 9(1), 37 – 47.   

Baxter Magolda, M. B. (1987). The affective dimension of learning: Faculty-student relation-

ships that enhance intellectual development. College Student Journal, 21, 46-58. 

Becher, T. (1989). Academic tribes and territories. Milton Keynes, UK: Open University 

Press.  

Becher, T. (1994). The significance of disciplinary differences. Studies in Higher Education, 

19, 151-161.  

Bernardo, A. B. I. (2003). Approaches to learning and academic achievement of Filipino stu-

dents. The Journal of Genetic Psychology, 164(1), 101-114. 

Biggs, J. (1987a). Student approaches to learning and studying. Melbourne: Australian Coun-

cil for Educational Research.  

Biggs, J. (1987b). The Learning Process Questionnaire (LPQ): Manual. Hawthorn, Victoria: 

Australian Council for Educational Research.  

Biggs, J. (1987c). The Study Process Questionnaire (SPQ): Manual. Hawthorn, Victoria: Aus-

tralian Council for Educational Research. 

Biggs, J., Kember, D. & Leung, D. Y. P. (2001). The revised two-factor Study Process Ques-

tionnaire: R-SPQ-2F. British Journal of Educational Psychology, 63(3), 133-149. 

Bollen, K. A. (1989). Structural equations with latent variables. New York City: Wiley. 

Buehl, M. M. & Alexander, P. A. (2005). Motivation and performance differences in stu-

dents’ domain-specific epistemological belief profiles. American Educational Re-

search Journal, 42(4), 697-726.  

Byrne, B. M. (1998). Structural equation modelling with LISREL, PRELIS, and SIMPLIS: 

Basic concepts, applications, and programming. Mahwah, NJ: Erlbaum. 

Cano, F. (2005). Epistemological beliefs and approaches to learning: Their change through 

secondary school and their influence on academic performance. British Journal of 

Educational Psychology, 75, 203-221.  

Chou, C. P. & Bentler, P. M. (1995). Estimates and tests in structural equation modelling. In 

Hoyle, R. H. (Ed.), Structural equation modelling: Concepts, issues, and applications, 

(pp. 37-55). Thousand Oaks, CA: Sage.  

Cook, T. D. & Campbell, D. T. (1979). Quasi-experimentation: design and analysis issues for 

field settings. Boston: Houghton Mifflin.  

Dewey, J. (1933). How we think: A restatement of the relation of reflective thinking to the 



A longitudinal study of learning approaches and reflective thinking in mathematics 
 

Electronic Journal of Research in Educational Psychology, No. 10, Vol 4(3), 2006. ISSN:1696-2095. pp:577-610                      - 607 - 
 

educative process. Boston: D.C Health (Original work published 1909).  

Dweck, C. S. & Leggett, E. L. (1988). A social-cognitive approach to motivation and person-

ality. Psychological Review, 95, 256-273. 

Drew, P. & Watkins, D. (1998). Affective variables, learning approaches and academic 

achievement: A causal modeling investigation with Hong Kong tertiary students. Brit-

ish Journal of Educational Psychology, 68, 173-188. 

Duell, O. K. & Schommer-Aikins, M. (2001). Measures of people’s beliefs about knowledge 

and learning. Educational Psychology Review, 13, 419-449. 

Eklund-Myrskog, G. & Wenestam, C. G. (1999). Students approaches to learning in Finnish 

general upper secondary school. Scandinavian Journal of Educational Psychology, 43, 

5-18. 

Fox, A. R., McManus, I. C., & Winder, B. C. (2001). The shortened Study Process Question-

naire: An investigation of its structure and longitudinal stability using confirmatory 

factor analysis. British Journal of Educational Psychology, 71, 511-530.  

Hofer, B. K. & Pintrich, P. R. (1997). The development of epistemological theories: beliefs 

about knowledge and knowing and their relation to learning. Review of Educational 

Research, 67, 88-140.  

Horn, J. L. (1965). A rationale and test for the number of factors in factor analysis. Psycho-

metrika, 30, 179-185.   

Jensen, S. K. & Joy, C. (2005). Exploring a model to evaluate levels of reflection in Baccalau-

reate nursing students’ journals. Journal of Nursing Education, 44(3), 139-142. 

Jöreskog, K. & Sörbom, D. (2001). LISREL 8: User’s reference guide [software manual]. 

Chicago: Scientific Software.  

Kember, D., Biggs, J., Leung, D. Y. P. (2004). Examining the multidimensionality of ap-

proaches to learning through the development of a revised version of the Learning 

Process Questionnaire. British Journal of Educational Psychology, 74, 261-280.  

Kember, D. & Gow, L. (1991). A challenge to the anecdotal stereotype of the Asian student. 

Studies in Higher Education, 16, 117-128.  

Kember, D. & Leung, D. Y. P. (1998). The dimensionality of approaches to learning: an in-

vestigation with confirmatory factor analysis on the structure of the SPQ and LPQ. 

British Journal of Educational Psychology, 68, 395-407.  

Kember, D., Leung, D., Jones, A., Loke, A. Y., McKay, J., Sinclair, K., Tse, H., Webb, C., 

Wong, F. K. Y., Wong, M. & Yeung, E. (2000). Development of a questionnaire to 



Huy P. Phan 
 

- 608 -                          Electronic Journal of Research in Educational Psychology, No. 10, Vol 4(3), 2006. ISSN:1696-2095. pp:577-610  
 

measure the level of reflective thinking. Assessment and Evaluation in Higher Educa-

tion, 25, 381-389.  

Kitchener, K. S. & King, P. M. (1981). Reflective judgment: Concepts of justification and 

their relationship to age and education. Journal of Applied Developmental Psychology, 

2, 89-116.  

Kline, R. B. (2005). Principles and practice of structural equation modelling (2nd Ed). New 

York: Guildford.   

Leung, D. Y. P. & Kember, D. (2003). The relationship between approaches to learning and 

reflection upon practice. Educational Psychology, 23(1), 61-71. 

Marton, F. & Säljö, R. (1976). On qualitative differences in learning – I: Outcome and proc-

ess. British Journal of Educational Psychology, 46, 4-11.  

Mezirow, J. (1977). Perspective transformation. Studies in Adult Education, 9, 153-164. 

Mezirow, J. (1981). A critical theory of adult learning and education. Adult Education, 32(1), 

3-24.  

Mezirow, J. (1991). Transformative dimensions of adult learning. San Francisco, CA: Jossey-

Bass.  

Mezirow, J. (1998). On critical reflection. Adult Education Quarterly, 48, 185-198. 

Mueller, R. O. (1996). Basic Principles of Structural Equation Modelling: An Introduction to 

LISREL and EQS. New York: Springer. 

Muis, K. R. (2004). Personal epistemology and mathematics: A critical review and synthesis 

of research. Review of Educational Research, 74(3), 317-377. 

Murphy, S. M. & Tyler, S. (2005). The relationship between learning approaches to part-time 

study of management courses and transfer of learning to the workplace. Educational 

Psychology, 25(5), 455-469.  

Norton, J. L. (1997). Locus of control and reflective thinking in preservice teachers. Educa-

tion, 117(3), 401-410.  

Pallant, J. (2005). SPSS survival manual (2nd Ed). Allen & Unwin.   

Peng, H. & Fitzgerald, G. E. (2006). Relationships between teacher education students’ epis-

temological beliefs and their learning outcomes in a case-based hypermedia learning 

environment. Journal of Technology and Teacher Education, 14(2), 255-285.  

Perry, W. G., Jr. (1970). Forms of intellectual and ethical development in the college years. 

New York: Academic Press.    



A longitudinal study of learning approaches and reflective thinking in mathematics 
 

Electronic Journal of Research in Educational Psychology, No. 10, Vol 4(3), 2006. ISSN:1696-2095. pp:577-610                      - 609 - 
 

Phillips, F. (2001). A research note on accounting students’ epistemological beliefs, study 

strategies, and unstructured problem-solving performance. Issues in Accounting Edu-

cation, 16(1), 21-39. 

Ramsden, P. (1979). Student learning and perceptions of the academic environment. Higher 

Education, 8, 411-428. 

Richardson, J. T. E. (1994). Cultural specificity of approaches to studying in higher educa-

tion. Higher Education, 27, 449-468.  

Ryan, M. P. (1984). Monitoring text comprehension: Individual differences in epistemologi-

cal standards. Journal of Educational Psychology, 76, 248-258.  

Schommer, M. (1988). Dimensions of tacit epistemology and comprehension. Paper presented 

at the annual conference of the American Educational Research Association, New Or-

leans.  

Schommer, M. (1990). Effects of beliefs about the nature of knowledge on comprehension. 

Journal of Educational Psychology, 82, 498-504.  

Schommer, M. (1993). Epistemological development and academic performance among sec-

ondary students. Journal of Educational Psychology, 85, 406-411. 

Schommer, M. (1994a). An emerging conceptualisation of epistemological beliefs and their 

role in learning. In R. Garner & P. A. Alexander (Eds.), Beliefs about text and instruc-

tion with text, (pp. 25-40). Hillsdale, NJ: Lawrence Erlbaum.  

Schommer, M. (1994b). Synthesizing epistemological beliefs research: Tentative understand-

ings and provocative confusions. Educational Psychology Review, 6(4), 293-319.  

Schommer, M. (1998). The influence of age and education on epistemological beliefs. British 

Journal of Educational Psychology, 68, 551-562.  

Schommer, M., Crouse, A. & Rhodes, N. (1992). Epistemological beliefs and mathematical 

text comprehension: Believing it’s simple doesn’t make it so. Journal of Educational 

Psychology, 84, 435-443.  

Schommer-Aikins, M., Duell, O. K. & Hutter, R. (2005). Epistemological beliefs, mathemati-

cal problem-solving beliefs, and academic performance of middle school students. The 

Elementary School Journal, 105(3), 289-304.  

Schommer-Aikins, M. & Hutter, R. (2002). Epistemological beliefs and thinking about every-

day controversial issues. The Journal of Psychology, 136(1), 5-20. 

Schraw, G. & Sinatra, G. M. (2004). Epistemological development and its impact on cogni-

tion in academic domains. Contemporary Educational Psychology, 29, 95-102.  



Huy P. Phan 
 

- 610 -                          Electronic Journal of Research in Educational Psychology, No. 10, Vol 4(3), 2006. ISSN:1696-2095. pp:577-610  
 

Skogsberg, K. & Clump, M. (2003). Do psychology and biology majors differ in their study 

processes and learning styles? College Student Journal, 37(1), 27-33. 

Smith, S. N. & Miller, R. J. (2005). Learning approaches: Examination type, discipline of 

study, and gender. Educational Psychology, 25(1), 43-53.  

Smith, N. & Miller, R. J. (2005). Learning approaches: examination type, discipline of study, 

and gender. Educational Psychology, 25(1), 43-53.  

Tabachnick, B. G. & Fidell, L. S. (1996). Using Multivariate Statistics. Harper Collins Col-

lege Publishers.   

Trigwell, K. & Prosser, M. (1991). Relating approaches to study and quality of learning out-

comes at the course level. British Journal of Educational Psychology, 61, 265-275.  

Watkins, D. (1983). Depth of processing and the quality of learning outcomes. Instructional 

Science, 12, 49-58.  

Watkins, D. (2001). Correlates of approaches to learning: A cross-cultural meta-analysis. In 

R. Sternberg & L. F Zhang (Eds.), Perspectives on thinking, learning, and cognitive 

styles, (pp. 165-195). Mahwah, NJ: Lawrence Erlbaum.  

Watkins, D., Regmi, M. & Astilla, E. (1991). The Asian learner as a rote learner stereotype: 

Myth or reality. Educational Psychology, 11, 21-34.  

Wong, F. K. Y., Kember, E. D., Chung, L. Y. F. & Yan, L. (1995). Assessing the level of 

student reflection from reflective journal. Journal of Advanced Nursing, 22, 48-57. 

Wong, N. Y., Lin, W. Y., & Watkins, D. (1996). Cross-cultural validation of models of ap-

proaches to learning: an application of confirmatory factor analysis. Educational Psy-

chology, 16, 317-327.  

Wong, N. & Watkins, D. (1998). A longitudinal study of psychosocial environment and learn-

ing approaches in the Hong Kong classroom. Journal of Educational Research, 91, 

247-254.   

Zhang, L. F. & Watkins, D. (2001). Cognitive development and student approaches to learn-

ing: An investigation of Perry’s theory with Chinese and U.S university students. 

Higher Education, 41, 239-261.   

 
 


