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Abstract

Introduction. Recent research in educational psychology has explored student approaches to
learning (SAL) and epistemological beliefs within the theoretical framework of self-regulated
learning. The focus of this research study seeks to explore the predictiveness of learning ap-

proaches and epistemological beliefs on students’ self-regulatory processes.

Method. 603 (266 females, 337 males) first-year students from the University of the South
Pacific participated in this study. The revised Study Process Questionnaire, the Epistemologi-
cal Beliefs Questionnaire, and various self-regulatory strategies questionnaires were used to
measure students’ beliefs about their knowledge, learning approaches, and self-regulatory

Processces.

Results. Factor analysis indicated clear patterns of students’ beliefs about the nature of
knowledge and learning. Various dimensions of epistemological beliefs related to students’
self-efficacy beliefs, mastery goal orientation and self-regulatory strategy use. Deep motive
to learning related positively with motivational and strategic processes, whereas deep strategy

was found to relate with students’ self-efficacy beliefs.

Discussion and Conclusion. The findings of our study are significant as they support the
theoretical contention and empirical evidence pertaining to the inclusion of both SAL and

students’ epistemological beliefs within the framework of self-regulation.
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Resumen

Introduccién. Investigaciones recientes de la psicologia educativa han explorado los Enfo-
ques al Aprendizaje de los Estudiantes (en ingles, SAL) y las creencias epistemologicas, en
el marco teodrico del aprendizaje auto-regulado. Estas investigaciones pretenden explorar la
capacidad predictora de los enfoques al aprendizaje y las creencias epistemologicas sobre los

procesos autorreguladores del alumno.

Método. 603 (266 mujeres, 337 varones) alumnos del primer curso de la Universidad del
Pacifico Sur participaron en esta investigacion. El Revised Study Process Questionnaire, el
Epistemological Beliefs Questionnaire, y varios cuestionarios sobre estrategias autorregula-
doras se emplearon para medir las creencias de los alumnos sobre sus propios conocimientos,

sus enfoques al aprendizaje, y sus procesos autorreguladores.

Resultados. El analisis de factores manifestd unos patrones claros de creencias de los alum-
nos en cuanto a la naturaleza del conocimiento y del aprendizaje. Varias dimensiones de las
creencias epistemologicas tenian que ver con las creencias de auto-eficacia de los alumnos,
una orientacion hacia la meta de dominio, y el uso de estrategias autorreguladoras. Motivos
profundos para el aprendizaje estaban relacionados positivamente con los procesos motiva-
cionales y estratégicos, mientras una estrategia profunda se relacionaba con las creencias de

auto-eficacia del alumno.

Conclusion. Los hallazgos de este estudio son importantes al apoyar la propuesta y la evi-
dencia empirica para incluir tanto los enfoques al aprendizaje como las creencias epistemolo-

gicas de los alumnos dentro del marco de la autorregulacion.

Palabras clave: Creencias epistemologicas, enfoques al aprendizaje, aprendizaje autorregula-

do.
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I ntroduction

Epistemological beliefs, or students’ beliefs and theories about learning and knowl-
edge, have received a considerable amount of attention of late from researchers (Hofer &
Pintrich, 1997; Schraw & Sinitra, 2004). This line of research inquiry originates from the
work of Perry (1970) and indicates the important changes in beliefs (from simple, unchang-
ing facts to complex, tentative concepts) that students go through as they progress in their
studies. Extending from Perry’s work, advancements have been made in the last decade in
examinations of epistemological beliefs from different theoretical perspectives (for example,
Baxter Magolda, 1987; Hofer & Pintrich, 1997; Kitchener & King, 1981; Ryan, 1984;
Schommer, 1990). Schommer’s (1990) theoretical orientation, for example, has been perti-

nent in relating to and explaining students’ academic cognition and performance.

Schommer (1990), differing from other epistemological perspectives, offers a more
simplistic quantified view of students’ beliefs about the nature of knowledge by contending
that individuals possess multiple beliefs about the nature of knowledge and learning, and that
these beliefs exist as a multidimensional system or more or less independent beliefs. The ar-
gumentative premise, in contrast to the work of Perry (1970), Kitchener and King (1981), and
Ryan (1984), suggests that personal epistemology is too complex for it to be captured on a
unidimensional dimension. The term system according to Schommer refers to the notion that
there is more than one belief to consider, and more or less independent suggests that these

beliefs could, but not necessarily would, develop in synchrony.

The theoretical lens of Schommer’s (1990) perspective posits four dimensions of
epistemological beliefs, ranging from naive to sophisticated: (a) structure of knowledge
(ranging from isolated bits to integrated concepts), (b) stability of knowledge (ranging from
certain to evolving), (c) speed of learning (from quick or not at all to gradual), and (d) ability
to learn (ranging from fixed at birth to improvable)(Schommer, 1994a, 1994b; Schommer-
Aikins & Hutter, 2002). The Epistemological Questionnaire, developed by Schommer, has
also provided evidence attesting to the multidimensionality of epistemological beliefs.
Existing research investigations indicate mixed results and suggest the need to examine
further the dimensionality of personal epistemological beliefs. The work of Phillips,
Schommer, and others (Phillips, 2001; Schommer, 1990, 1993; Schommer, Crouse &
Rhodes, 1992; Schommer-Aikins, Duell & Hutter, 2005; Schommer-Aikins & Hutter, 2002)
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Aikins, Duell & Hutter, 2005; Schommer-Aikins & Hutter, 2002) shows that there are four
distinct dimensions of personal epistemology. However, other research studies criticising the
use of a priori subsets in factor analysis (Briten & Stremse, 2005) have found at an item-
based level of analysis, that three (Cano, 2005; Qian & Alverman, 1995) to five (Schraw,
Bendixen & Dunkle, 2002) dimensions of epistemology are possible. Other researchers
(Braten & Stremsg, 2005; Schommer-Aikins, 2004; Wood & Kardash, 2002) have likewise
indicated that examinations of personal epistemology are more optimal when factor-analytic
practice is made at an item-based level. In essence, the intention of our study is to explore the

dimensions of personal epistemology using a factor-analytic approach that is common.

Examinations of subsequent research studies also indicate that epistemological beliefs
predict numerous aspects of academic performance, important amongst them include com-
prehension, metacomprehension, interpretation of information, higher-order thinking, persis-
tence in working on difficult academic tasks, and problem-solving approaches (Muis, 2004;
Schommer, 1993; Schommer €t al., 1992; Schommer-Aikins et al., 2005). For example, be-
liefs about structures and certainty of knowledge predict comprehension, metacomprehen-
sion, and interpretation of information. Beliefs about the speed of learning and the ability to
learn predict comprehension, 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).

More recently, epistemological research has linked students’ epistemological beliefs
to their motivation and self-regulatory strategies (Braten & Stremse, 2005; Hofer & Pintrich,
1997). Schutz, Pintrich, and Young (1993) found that students with more sophisticated epis-
temological beliefs were more likely to adopt mastery goals. Findings also indicate that so-
phisticated epistemological beliefs result in intrinsically motivated students who are highly
self-efficacious (Hofer, 1994). Garrett-Ingram (1997) used the Motivated Strategies for
Learning Questionnaire (MSLQ: Pintrich, Smith, Garcia & McKeachie, 1991) to show that
simple knowledge was negatively related to self-efficacy beliefs, control beliefs, task value,
and intrinsic goal orientation. Furthermore, it was found that students’ beliefs in fixed ability
were negatively related to their control beliefs. Other research findings have found that naive

epistemological beliefs were negatively related to adaptive motivational beliefs such as self-
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efficacy and mastery goal orientation (Neber & Schommer-Aikins, 2002). Rozendaal, Bra-
bander and Minnaert (2001) also found that students who held sophisticated beliefs of knowl-

edge were more motivated by personal interest in the subject matter.

Other researchers (Braten & Stremse, 2005; Hofer, 2002; Hofer & Pintrich, 1997)
have also pointed out the need to extend the epistemological beliefs research within the theo-
retical framework of self-regulated learning. This recommendation, made by many authors,
suggests that students’ epistemological beliefs may function as implicit theories that guide
the selection of self-regulatory strategies and provide goals for academic learning (Braten &
Stremsg, 2005; Hofer & Pintrich, 1997; Nist & Simpson, 2000; Pintrich, 2002). In this analy-
sis, students’ epistemological beliefs may influence both motivational and strategic compo-
nents of self-regulated learning. The motivational components of self-regulatory learning
emphasise, in many studies, aspects such as students’ self-efficacy beliefs, their achievement
goal orientations, and their personal interest in the task or the domain (Pintrich, 2000; Zim-
merman, 1998, 2000). The recent study by Braten and Stremse (2005) is indicative of the
importance of epistemological beliefs in students’ self-regulated learning. The results indi-
cated that the dimensions of epistemological beliefs and self-regulated learning differed in
instructional practices between subject areas. The authors found with Norwegian postsecond-
ary student teachers and business students that their naive epistemological beliefs were nega-
tively related to self-efficacy beliefs, mastery goal orientation, study interest, and self-
regulatory strategy use. Notably, differences also existed between the two groups with belief
about knowledge construction and modification acting as a stronger predictor of self-
regulated learning for the student teachers. For the business students, belief about the cer-

tainty of knowledge played an important role in self-regulated learning.

Other research studies in academic settings have also emphasised the importance of
motivational and strategic components of self-regulated learning. Findings indicated, for ex-
ample, that self-efficacy beliefs (Pajares, 1996; Pajares & Schunk, 2001) and mastery goal
orientation (Dweck, 1999; Pintrich, 2000) related positively with students’ academic per-
formance. The positive relationship between students’ motivation and their academic per-
formance may, in part, be mediated by the use of self-regulatory strategies (Alexander, Gra-
ham & Harris, 1998; Pintrich & Schunk, 2002). Other researchers also showed that motiva-
tional beliefs such as those outlined (self-efficacy, mastery goal orientation) related positively

to the planning and selection of self-regulatory strategies (Briten and Stremsg, 2005).
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There is also evidence which links students’ approaches to their learning (SAL) and
self-regulatory strategies. Since the 1970’s, two approaches to learning have been identified
by Marton and Séljo (1976), namely ‘deep’ and ‘surface’. According to the theoretical per-
spective of SAL, students may adopt a deep approach to learning with an intention to under-
stand the author’s meaning and linking it to their prior 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 sug-
gest 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 dependent and the surface and deep approaches
relate to rehearsal and the general cognitive processes of coding, respectively (Akande,
1998). Importantly, however, Biggs’ (1987a) theoretical conception of study approaches dif-
fers from other theorists in two components: how students approach a task (strategy); and

why they want to approach it in the first place (motive).

Research into SAL has resulted in the development of different instruments that are
used to evaluate students’ approaches to their learning in the tertiary context. The two in-
struments most widely used in research include the Study Process Questionnaire
(SPQ)(Biggs, 1987b) and its revised version, the R-SPQ-2F (Biggs, Kember & Leung, 2001);
and the Approaches to Study Inventory (ASI)(Entwistle & Ramsden, 1983) and its revised
version, the RASI (Entwistle & Tait, 1994). Furthermore, research using these two instru-
ments has explored two main areas of inquiry, namely the relationship between approaches to
learning and learning outcomes (e.g., Drew & Watkins, 1998; Watkins, 2001; Watkins,
Regmi & Astilla, 1991; Wong & Watkins, 1998; Zeegers, 2001), and the factor structure of
SAL (e.g., Biggs et al., 2001; Kember & Gow, 1991; Kember & Leung, 1998; Richardson,
1994; Watkins et al., 1991).

More recently, SAL research has advanced in the area of self-regulated learning with
findings indicating that learning goal orientations relate to both deep and surface learning

strategies (Chan & Lai, 2002; Kong & Hau, 1996; Nolen, 1988). In a study involving Hong
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Kong preservice students, Chan and Lai (2002) found that students who scored higher on
learning goal orientation were more likely to cognitively engage in deep strategy. Further-
more, students who scored higher on performance goal orientation were likely to engage in
both surface and deep learning strategies. Other research studies also provided evidence at-
testing to the notion that mastery goals are primarily adaptive, relating positively to the use of
self-regulatory strategies and other adaptive cognitive strategies that lead towards deeper lev-
els of processing (Ng, 2002). Performance goals, in contrast, have detrimental effects on aca-
demic learning, as they relate negatively to self-regulatory strategies and positively to shal-
low processing strategies. In a similar study that involved Hong Kong tertiary students enroll-
ing in a distance mode of learning, Ng (2002) explored longitudinally the relationships be-
tween motivational goals, beliefs, use of strategies, and different learning outcomes. Results
of this study revealed that greater use of mastery-development goals was associated with a
greater use of adaptive strategies. Performance-approach goals also indicated a similar adap-
tive pattern strategy use. Importantly, the results showed that mastery goals and self-efficacy
beliefs were the most important predictors in influencing different forms of self-regulated and

learning strategies over time.

The need to examine SAL within the theoretical framework of self-regulated learning
is clearly evident given the limited evidence at present. Previous research studies have exam-
ined SAL and aspects of self-regulated learning on an independent basis. Extant findings in-
dicated, for example, that goal orientations related with different approaches to learning.
Meece, Blumfeld and Hoyle (1988) found in elementary science classrooms that students
with learning goals were more likely to engage in self-regulatory activities, such as the use of
cognitive strategies, planning, monitoring, and help-seeking. Kong and Hau (1996) likewise
found that learning goals were related to a deep approach and performance goals were associ-
ated with a surface approach. Analysis of the evidence suggests then that students orientate
towards mastery goals perform academically better than those orientate towards performance

goals (Ames, 1992; Greene & Miller, 1996; Pintrich & Garcia, 1991).

Aside from research investigations into goal orientations and learning strategies, other
research studies have also examined students’ self-efficacy beliefs and control beliefs on the
use of learning strategies (Ames & Archer, 1988; Greene & Miller, 1996; Miller et al., 1993;
Pintrich & DeGroot, 1990). For example, it is found that self-efficacious students who are in

control are more likely to use self-regulatory strategies such as time management to regulate
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their learning. Furthermore, students’ self-efficacy beliefs have been investigated within the
theoretical framework of achievement goals. Greene and Miller (1996) found from path
analysis that both self-efficacy beliefs and achievement goals predicted the level of cognitive
engagement, which in turn predicted the level of academic performance. In a series of regres-
sion analyses, Archer (1994) found that mastery goals contributed to the use of learning
strategies, positive learning attitudes, and task choice over and above the contribution of per-

ceived ability and performance goals.

Examinations of previous studies indicate the importance of both epistemological
beliefs and SAL in the prediction of self-regulated learning. Although past research has in-
vestigated epistemological beliefs and self-regulated learning (Briten & Stremse, 2005;
Hofer & Pintrich, 1997; Nist & Simpson, 2000) and SAL and self-regulated learning (Chan
& Lai, 2002; Ng, 2002; Meece et al., 1988) on an independent basis, no study to date has
tested these relationships in their totality. The work of Braten and Stremse (2005), in particu-
lar, is fundamental in establishing a precedence for further research investigation into the
relationships between epistemological beliefs and learning approaches and different aspects
of self-regulated learning. Furthermore, research pertaining to this line of inquiry is pertinent
to the understanding of the comparative contributions of both theoretical frameworks on as-

pects of self-regulated learning.

The research inquiry of personal epistemology and students’ learning approaches has
also explored these facets in relation to gender differences. Research studies in epistemologi-
cal beliefs have indicated that female and male students differ in their beliefs about learning
and knowledge (Cano, 2005; Galotti, Clinchy, Ainsworth, Lavin & Mansfield, 1999;
Schommer, 1993). Cano (2005), for example, found that Spanish secondary male students’
beliefs about quick learning were more unstable throughout secondary education. Girls, in
general, express more realistic and elaborate epistemological beliefs than boys. Schommer
(1993) found, in contrast, that secondary school girls were less likely to believe in quick
learning and fixed ability. The inconclusive findings of genders as such, according to some
researchers, may be explained in part by the influences of domains and contexts (Jehng,
Johnson & Anderson, 1993; Lonka & Lindblom-Yldnne, 1996) as well as instructional prac-
tices (Buehl & Alexander, 2001; Hammer & Elby, 2002) of subject contents.
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Extant research studies have also explored gender differences in learning approaches
as students progress through their secondary and tertiary schooling. Studies from various cul-
tures and settings suggest differing results and indicate the need for further clarification. For
example, Smith and Miller (2005) found female university students scored higher than male
students on the achieving strategy scale. Likewise, Cano (2005) found with secondary Span-
ish students that both boys and girls continuously differentiated their approaches to learning
as they proceed from junior to high school. Junior high and senior high boys scored more
highly on surface approach than junior and senior high girls, and that girls scored higher on
deep approach in the senior year. However, disregard of gender, there is a significant de-
crease reported in all learning approaches, especially, deep approach, as students go through
secondary schooling. Eklund-Myrskog and Claes-Goran’s (1999) study of Finnish secondary
school students showed that girls used a surface strategy to a smaller extent and an achieving
strategy to a larger extent than boys. Such gender differences were also previously found by

Biggs (1985) and Watkins and Hattie (1990).

Objectives

Based on the theoretical frameworks presented earlier, the current study examined
three major research objectives concerning the relationship between SAL, epistemological
beliefs, and various components of self-regulated learning. In particular, the components of
self-regulated learning examined in this study included self-efficacy, mastery goal orienta-
tions, and students’ self-regulatory strategies. Furthermore, students’ learning approaches
consisted of two main types — deep and surface. Specifically, the questions investigated in-
cluded: (1) What is the dimensionality of personal epistemology as indicated by an item-
based factor analysis of the EQ?; (2) What is the relative contribution of dimensions of per-
sonal epistemology and learning approaches to students’ self-efficacy beliefs, mastery goal
orientations, personal interest, and self-regulatory strategy use?; and (3) Are there any differ-
ences in dimensions of personal epistemology and students’ approaches to learning between
males and females. The current study, in totality, extended the work of Schommer (Schom-
mer, 1993; Schommer et al., 1992; Schommer-Aikins et al., 2005) and Bréiten and Stremsg
(2005) study with the inclusion of the SAL theoretical framework.
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Method

Participants and Procedures

Participants (N = 603; 266 females, 337 males) in this study were all first-year
Accounting students enrolled in the regional South Pacific university. The participants’ age
ranged from 17 to 42 (M = 20.52, SD = 1.49). 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 assured of anonymity and were explained why
their responses to the questionnaire were needed. Because of the time constrain, two tutorial

classes were needed to complete the three questionnaires.

| nstruments

Sudy Process Questionnaire (R-SPQ-2F)

Existing research studies using Biggs’ (1987b) Study Process Questionnaire (SPQ)
have indicated the recurrent theme that the major learning approaches are best described by a
two-factor structure (Kember & Leung, 1998; Leung & Kember, 2003; Richardson, 1994).
The revised SPQ, developed recently by Biggs et al. (2001), offers an alternative with consis-
tent research evidence supporting for its use (Biggs et al.; Fox, McManus & Winder 2001;
Leung & Kember, 2003). The R-SPQ-2F consists of 20 items grouped into two approaches —
deep and surface. Each subscale (e.g., deep motive (DM)) comprised of 5 items answered on
a 7-point Likert scale ranging from 1 (always true of me) to 7 (only rarely true of me); for
example, “I find that at times studying gives me a feeling of deep personal satisfaction” (deep
motive), “I find that I have to do enough work on a topic so that I can form my own conclu-
sions before I am satisfied” (deep strategy), “My aim is to pass the course while doing as lit-
tle 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 estimates rang-
ing from .57 to .72 for the four subscales (Biggs €t al.; Leung & Kember, 2003). The Cron-
bach’s alpha values reported in this study were .94, .83, .86, and .92 for the deep motive
(DM), deep strategy (DS), surface motive (SM), and surface strategy (SS) subscales, respec-
tively.
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Epistemol ogical 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. Students
respond on a Likert-type scale ranging from strongly disagree (1) to strongly agree (7) 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 (naive belief) to a lower
score (sophisticated belief). A number of studies have reported that the EQ has good psy-
chometric 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 €t al., 1992; Schommer-Aikins & Hutter, 2002).

Salf-efficacy, Mastery goal orientation, and Self-regulatory strategies

Self-efficacy beliefs were measured using the 8 items from the self-efficacy scale of
the MSLQ (Pintrich et al., 1991). The 8 items of this measure focus on students’ judgements
about their capability to accomplish study tasks as well as their confidence to perform those
tasks. Students rate items (sample item: ‘I am confident I can do an excellent job on the as-
signments and tests in this study’) on a 7-point Likert scale ranging from 1 (not at all true of
me) to 7 (very true of me). The Cronbach’s alpha value for the self-efficacy scale in this

study was .92.

The self-regulatory strategy measure was also adapted from the MSLQ (Pintrich et
al., 1991). Students rate items (sample item: ‘I try to think through a topic to decide what I
am supposed to learn from it rather than just reading it over when studying for this course’)
on a 7-point Likert scale ranging from 1 (not at all true of me) to 7 (very true of me). The
Cronbach’s alpha value for the self-regulatory scale was .92.

Mastery goal orientation was adapted from Midgley, Kaplan, Middleton, Maehr, Ur-
dan, Anderman, Anderman, and Roeser (1998). In adapting this measure, we reworded the

items so that any notion of schooling was deleted. The measure comprised of 6 items descrip-
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tive to learning, self-improvement, and the mastery of challenging tasks. Students rate items
(sample item: ‘an important reason why I do my work in school is because I want to get bet-
ter at it’) on a 7-point Likert scale ranging from 1 (not at all true) to 7 (very true). The Cron-

bach’s alpha value for the mastery goal orientation scale was .89.

Satistical Analyses

In line with procedures used in existing research studies (Braten & Stremse, 2005;
Schommer-Aikins et al., 2005; Schommer-Aikins & Hutter, 2002), we conducted multiple
regressions to determine the influence of each of the dependent variables on self-efficacy,
mastery goal orientation, and self-regulatory strategies. We computed three regression equa-
tions with students’ self-efficacy beliefs, mastery goal orientation, and self-regulatory strate-
gies, respectively, as outcome measures. Predictors of each of these equations were the four
dimensions of epistemological beliefs, and the two learning approaches. We also included the
dichotomous variable of gender (females = 0, males = 1) to control for any gender differ-
ences. MANOVA was then conducted to test for differences by gender on each of the dimen-

sions of epistemology and learning approaches.

Results

Our first analyses concerned the dimensionality of personal epistemology. In line with
previous research studies (Braten & Stramsg, 2005; Phillips, 2001; Schommer-Aikins €t al.,
2005; Schommer-Aikins & Hutter, 2002), we used exploratory factor analysis (EFA) to ex-
plore the dimensions of personal epistemology. Initial analysis yielded 8 factors with eigen-
values greater than 1 and explained 77.3 percent of the total sample variation. Inspection of
the scree plot suggested a four-factor solution, with one large factor with an eigenvalue of
9.21 and three other factors with eigenvalues greater than 2. The other 4 factors had eigen-
values ranging from 1.91 to 1.42. Given this initial result, we further the EFA by forcing a
four-factor solution using varimax rotation. After this analysis, 18 items were deleted because
they had eigenvalues of less than .35 on any of the four factors and because they loaded sig-
nificantly or equally on more than one factor. When a four-factor solution was forced a sec-
ond time, using the same procedure on the remaining items, four factors with high loadings
(> .40) and no cross loading were identified. The final four standardised factors produced by
the factor analysis together accounted for 62.98 percent of the variance in responses. Based

on the items factoring into the four respective factors, descriptive titles were generated for the
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four factors: Factor 1 is labeled Simple Knowledge (beliefs in simple knowledge); Factor 2 is
labeled as Fixed Ability (beliefs that the ability to learn in unchangeable); Factor 3 is labeled
as Certain Knowledge (beliefs in certain knowledge); and Factor 4 is labeled as Quick Learn-
ing (beliefs in quick, effortless learning). Inter-item reliabilities for items composing each of
the four factors, measured by means of Cronbach’s alpha values, were .80 for Factor 1, .85
for Factor 2, .78 for Factor 3, and .76 for Factor 4. Overall, these four factors reflect similarly

the factors identified in previous studies.

Our second concern involved the relative contribution of dimensions of epistemologi-
cal beliefs and learning approaches to aspects of self-regulatory learning. As mentioned pre-
viously, we computed three separate regression equations with students’ self-efficacy beliefs,
mastery goal orientation, and self-regulatory strategies, respectively, as outcome measures.
Predictors of each of these three regression equations were the four dimensions of epistemo-

logical beliefs and the four dimensions of learning approaches.

For students’ self-efficacy beliefs, the nine predictors together explained 15.4% of the
variance in self-efficacy, F(9, 593) = 11.95, p < .001. Table 1 shows both standardised and
unstandardised coefficients for the regression equation predicting students’ self-efficacy be-
liefs. The results indicated that deep motive (B = .26, p < .001), deep strategy (B = .11, p <
.01), and simple knowledge (B = .13, p < .01) positively predicted self-efficacy, whereas
fixed ability (B =-.16, p <.01) negatively predicted self-efficacy.

Table 1. Results of multipleregression analysis for
variables predicting students' sdlf-efficacy beliefs

Variable p p
Gender .07 .03
Deep motive .19 26 FE*
Deep strategy A1 A1 #*
Surface motive .06 .07
Surface strategy .03 .05
Fixed ability - 18 -16 **
Certain knowledge -02 -.02
Simple knowledge 14 A3k
Quick learning .07 .07

Note: ** p<.01, *** p<.001.
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Table 2 shows both standardised and unstandardised coefficients for the regression
equation predicting mastery goal orientation. The results revealed that deep motive (B =.15, p
<.01), simple knowledge (B = .10, p < .05), and quick learning (B = .11, p < .05) positively
predicted mastery goal orientation, whereas both fixed ability (B = -.24, p <.001) and certain
knowledge (B =-.11, p <.05) negatively predicted mastery goal orientation. The nine predic-
tors together explained 12.3% of the variance in self-efficacy, F(9, 593) =9.24, p <.001.

Table 2. Results of multipleregression analysis for
variables predicting mastery goal orientation

Variable p p
Gender .09 .03
Deep motive A1 A5 #*
Deep strategy .05 .05
Surface motive .04 .01
Surface strategy .01 .02
Fixed ability =29 -24 wkx
Certain knowledge -12 -11 *
Simple knowledge A1 10 *
Quick learning A2 A1 *

Note: * p<.05, ** p< .01, *** p<_.001.

Finally, the nine predictors together explained a significant portion of the variance,
13.2%, in students’ reported use of self-regulatory strategies, F(9, 593) = 9.99, p <.001. Ta-
ble 3 shows that beliefs about fixed ability (B =-.11, p <.05) and simple knowledge ( = -.10,
p < .05) negatively predicted students’ use of self-regulatory strategies, whereas deep motive

(B=.19, p<.001) made a positive contribution.

Table 3. Results of multiple regression analysisfor
variables predicting students' self-regulatory strategies

Variable p p
Gender -03  -.01
Deep motive A2 19 Ak
Deep strategy .04 .05
Surface motive -07  -.01
Surface strategy .01 .02
Fixed ability -10 -11 *
Certain knowledge -01  -.01
Simple knowledge -09 -10 *
Quick learning -05  -.06

Note: * p<.05, ** p<.01, *** p<.001.
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The third question in this study concerned differences between males and females in
dimensions of epistemological beliefs and learning approaches. A one-way MANOVA was
performed to investigate gender differences in the four dimensions of epistemological beliefs.
Initial analyses indicated thirty-two cases of univariate outliers and five cases of multivariate
outliers at p = .001. These thirty-seven cases were deleted from the subsequent analyses.
There was no statistically significant difference between males and females on the combined
variables, F(4, 563) = 1.91, p=.11; Wilks’ Lambda = .99; partial n2 = .01. Likewise, a one-
way MANOVA showed no statistically significance difference between males and females
for the combined variables of learning approaches, F(4, 563) = 1.25, p=.29; Wilks’ Lambda
=.99; partial n> = .01.

Discussion and Conclusions

The present study examined three main research objectives: the factor structure of
personal epistemological beliefs, the relative contribution of personal epistemological beliefs
and learning approaches on students’ reported use of self-regulatory strategies, and differ-
ences between males and females. Our findings, in general, support previous research studies
concerning the distinct dimensions of personal epistemological beliefs and student ap-

proaches to learning.

Consistent with previous research studies, our findings show clear patterns of stu-
dents’ beliefs about the nature of knowledge and learning. Exploratory factor analysis at an
item-based level indicated that students’ personal epistemological beliefs were structured into
four main factors. This finding lends support to previous findings reported by Schommer and
colleagues (Schommer, 1993; Schommer et al., 1992; Schommer-Aikins et al., 2005;
Schommer-Aikins & Hutter, 2002) concerning the multidimensionality of personal episte-
mology. The four domains of personal epistemological beliefs in this case refer to beliefs
concerning the stability of knowledge, the structure of knowledge, the control of knowledge,
and the speed of learning. These results suggest that students in the South Pacific region hold

epistemological beliefs that are similar to those held by their Western counterparts.

It is interesting to note the similar findings between the South Pacific and Western
societies. The South Pacific is a developing region with distinct philosophies and ethos that

differ extensively from the more industrialised and democratic Western societies. Students in
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this region are brought up with a set of cultural identities and ideologies that can then lead to
specific beliefs about the nature of learning and knowledge. The fact that a four-factor struc-
ture is present in this study comes as a surprise, given that other research studies in Western
societies show differences (Braten & Stremse, 2005; Cano, 2005; Phillips, 1998) amongst
themselves. For example, Qian and Alvermann (1995) found only three factors — simple
knowledge, fixed ability, and quick learning — at an item-based factor analysis. Schraw et al.
(2002), in contrast, found five factors of personal epistemology from an item-based level
analysis. Researchers have argued then, based on this inconsistency amongst the Western
studies, whether the domains of personal epistemology could in fact be distinguished from
factor examinations of the SEQ or other instruments alone (Buehl, 2003; Clarebout, Elen,

Luyten & Bamps, 2001).

Our finding concerning the multidimensionality of personal epistemology brings to
light the issue of instrumentation (Buehl, 2003; Clarebout et al., 2001). Similar to previous
research studies (Braten & Stremsg, 2005; Phillips, 2001; Schommer-Aikins et al., 2005), our
factor examinations suggest that some items of the SEQ are irrelevant and require a refine-
ment of items. Refinement of items from the SEQ may shed additional insight into the devel-
opment of students’ personal epistemological beliefs in their various domains. Questions
concerning the adequacy of inventories such as the SEQ to tap into the various domains of
personal epistemology have been raised by researchers (Braten & Stremse, 2005; Buehl,

2003; Schommer-Aikins et al., 2005).

The present study also contributes to the literature on the relationship between per-
sonal epistemology and students’ reported use of self-regulated strategies. Our findings, con-
sistent with existing research evidence (Braten & Stremse, 2005; Hofer, 1994; Schutz et al.,
1993), suggest that students’ naive to sophisticated epistemological beliefs predicted motiva-
tional and strategic processes. In particular, within the framework of self-regulated learning
we found that domains of naive epistemological beliefs were negatively related to students’
self-efficacy beliefs, mastery goal orientation, and self-regulatory strategy use. Importantly,
however, dimensions of personal epistemological beliefs also, to a small extent, positively
related to students’ self-efficacy and mastery goal orientation. Notably, students with more
sophisticated beliefs that learning can be improved over time are more likely to adopt mastery
goals, report the use of specific self-regulatory strategies, as well as to feel self-efficacious.

Students who believe that knowledge is not absolute but rather tentative are also more likely
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to adopt mastery goals. At the same time, sophisticated beliefs that knowledge is organised in
networks of interrelated concepts also lead students to report usage of self-regulatory strate-
gies. Our results then, in line with existing research evidence, suggest then that epistemologi-

cal beliefs should be included in models of self-regulated learning.

We also found some unexpected results concerning the relationship between episte-
mological beliefs and motivational and strategic processes. In this analysis, within the
framework of self-regulated learning, we found that students who believe that knowledge is
organised in isolated bits and pieces are more likely to be self-efficacious and adopt mastery
goals. Furthermore, students who believe that learning happens quickly are more likely to
adopt mastery goals. It is probable that the personal and cultural ethos and ideologies of the
students in this region contribute to this finding. There is a general thinking amongst stu-
dents, based on their historical and sociocultural upbringings, that learning is mainly con-
cerned with understanding bits and pieces of information in an uncollective manner. It is an
institutionalised and societal practice wherein competition, academically, between fellow
students is encouraged daily. The argument as such is that students are bounded by the deliv-
ery of subject contents in disparate pieces where the outcome plays a more potent role than
the actual learning process. The acceptance of this practice leads students then, in general, to
feel more self-efficacious in their ability to adopt and master specific goals. Furthermore,
there is a tendency for students to learn and acquire knowledge in a quick, decisive orderly
fashion that takes very little account of reflection and articulation. The perception from stu-
dents, in general, is that academic success is achieved by means of rapid, accurate recall of
information to the mass. This speculative contention requires further research to clarify the

inconclusive findings that we have found.

The results also establish a relationship between SAL and the motivational and strate-
gic components of self-regulated learning. Deep motive to learning was found to relate posi-
tively with motivational and strategic processes. Deep strategy, in contrast, was found to re-
late positively with students’ self-efficacy beliefs only. These findings are similar to those
described previously in the unpublished studies (Chan & Lai, 2002; Ng, 2002). In general,
the positive relationship between deep motive and strategy and the motivational and strategic
processes of self-regulated learning should not come as a surprise. Students who engage in a
deep approach to learning do so because they want to master and make sense of the subject

matter at hand. This approach to learning and understanding leads students then, to select and
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adopt specific use of motivation and self-regulatory strategies that may assist in towards

deeper levels of processing and understanding.

Our results also indicate that, in general, a deep motive to learning is more predictive
of the motivational and strategic processes of self-regulated learning than the four dimensions
of personal epistemological beliefs. This comparison of predictions between the two theoreti-
cal frameworks of SAL and epistemological beliefs is enlightening, as no other research has
to date examined this relationship. Despite this significance, our findings also reveal that a
surface approach to learning was not statistically related to either the motivational or the stra-
tegic components of self-regulation. Further research is needed to verify the issue of how a
surface approach to learning is related to both motivational and strategic components of self-
regulation. It could be argued that a surface approach is concerned more with reproducing
information for the sake of performance outcome and grading (Biggs, 1987a; Murphy & Ty-
ler, 2005), and students therefore require very little usage of motivational and self-regulatory

strategies.

Our results indicate that males and females did not differ in their epistemological be-
liefs or approaches to learning. These results are somewhat perplexing given that previous
research investigations have found both SAL and epistemological beliefs differ by gender
(Cano, 2005; Galotti, Clinchy, Ainsworth, Lavin & Mansfield, 1999; Schommer, 1993). In
our opinion, the results of these nonsignificant tendencies between males and females may be
attributed to the social context and students’ upbringing in the Pacific. The Pacific is a devel-
oping region where individuals at an early age, disregard of their genders, are encouraged by
societies in general to strive for academic success and achievement. For the majority in the
Pacific at large, academic endeavour is seen as an alternative route that may lead to a better
life. In fact, many countries in the Pacific region are undergoing a period of social and eco-
nomical transformation. This involves constant and extensive encouragement and nurturing
from parents to their children, disregard of genders, to be competitive and strive for excel-
lence at any cost. Such mindsets are transpired to individuals at a very early age so that there
is no differentiation between males and females in their thinking or ideologies. By putting
forward this point of view, we are also speculating that there might be differences between
the students in the Pacific region and their Western counterparts (Braten & Stremse, 2005;
Cano, 2005; Galotti et al., 1999).
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Another reason, in our opinion, that may account for the nonsignificant difference in
genders with SAL and the dimensions of personal epistemology is the issue of domains and
contexts. Extant research has indicated, for example, that students differ in their epistemo-
logical beliefs on the basis of different domains and contexts (Jehng, Johnson & Anderson,
1993; Lonka & Lindblom-Ylédnne, 1996). Furthermore, other researchers have also suggested
that dimensions of epistemological beliefs differ between students because of differing in-
structional practices (Buehl & Alexander, 2001; Hammer & Elby, 2002; Hofer, 2000, 2004).
One could argue that differences in domains and instructional practices arise from the so-
called ‘hard’ (e.g., mathematics, science) and ‘soft’ (e.g., social science, humanities) subjects
(Braten & Stremsg, 2005; Smith & Miller, 2005). Students in this study were all from Ac-
counting, a perceived hard subject, and whether this subject commonality might have ex-

plained for the nonsignificant gender differences requires further research.

Another direction for future research involves exploring how the theoretical frame-
works of SAL and personal epistemology might be mediated by the components of self-
regulation and explain academic performance. Previous research investigations (Braten &
Stremse, 2005; Chan & Lai, 2002; Ng, 2002) have in general examined students’ epistemo-
logical beliefs and learning approaches in the absence of their academic performances. The
use of structural equation modelling (SEM) could provide additional insight into the causal
and mediating interrelationships between the three theoretical frameworks and academic per-
formance (Bollen, 1989; Kline, 2005). The direction of cause-and-effect between SAL, per-
sonal epistemology, components of self-regulated learning, and academic performance, for

example, may be investigated by using longitudinal data with SEM.

The results of our study, in general, provide theoretical contribution to the existing
literature on personal epistemology and students’ approaches to their learning. Consonant
with previous research investigations, the current study supports the theoretical contention
and empirical evidence pertaining to the inclusion of both SAL and students’ epistemological
beliefs within the framework of self-regulation. Thus within the theoretical framework of
self-regulation, it was found that dimensions of personal epistemological beliefs predicted
both motivational and strategic components of self-regulated learning. Furthermore, the deep
approach to learning contributed to the overall variance of both motivational and strategic

processes.
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