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Abstract
Enrolments at the postgraduate coursework (PGCW) level are expanding both in terms of
number and diversity, with Masters programs attracting increasing numbers of students from
a widening range of backgrounds. Despite this, however, the individual differences literature
largely fails to address learning at this educational level, or the issue of potential cultural
variation. This study therefore profiled the epistemic, metacognitive and affective attributes of
PGCW students at Australian universities, to profile the cohort’s disposition towards learning.
An online survey measured attributes chosen to represent three dispositional domains:
epistemic, metacognitive and affective. Results showed the PGCW cohort to be elite overall,
but significant variation existed between both individuals and groups.
Cluster analysis revealed three groups of participants that differed dispositionally,
demographically and in terms of academic achievement. The dispositional profiles of the three
clusters showed a clear two-part pattern of agentic and epistemic attributes. This was
replicated in factor analysis, which identified two dispositional factors: agentic engagement
and epistemic engagement. Of these, epistemic engagement best predicted achievement, with
agentic engagement a necessary but insufficient condition for academic success. Cross-cultural
comparison found that international students tended to hold less adaptive dispositional
profiles, and achieved lower grades. This suggests that learners’ dispositions develop
adaptively within a specific cultural context, and may not translate effectively to new contexts.
This is the first study to describe the dispositional profile of a PGCW population, and the first
to propose the two underlying dispositional dimensions of agentic and epistemic engagement.
Although dispositional profiles varied significantly between learners from different cultural
backgrounds, the two dimensions were cross-culturally consistent, supporting the idea of a
culturally universal model of dispositional learning. The greater importance of epistemic
engagement in this model suggests that epistemic attributes underpin successful
metacognition at this level. Effective teaching should therefore address epistemic expectations
explicitly, and this is particularly important for students from different cultural contexts.
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Chapter 1
1.1 Introduction
Our great mistake in education is the worship of book-learning – the
confusion of instruction and education. We strain the memory instead
of cultivating the mind … we ought to follow exactly the opposite
course.
Sir John Lubbock, Lord Avebury (1887, pp. 183-184)

This thesis is built upon broadly constructivist principles, interpreting high quality learning as
qualitative transformation of cognitive processes (‘cultivating the mind’), more than
quantitative expansion of knowledge (‘strain[ing] the memory’). Educators should therefore
aim to develop learners’ ability to think at increasingly higher modalities; that is, to ‘think
better’ rather than to ‘know more’. Building from this premise, it follows that educators need
to understand the learning processes that they seek to influence. This means investigating how
students go about the tasks of learning, and what facilitates effective learning behaviour – and
therefore successful academic outcomes. The present study investigated these issues as they
relate to domestic and international postgraduate coursework students enrolled at Australian
universities.
It will be argued in this thesis that all learning behaviour is fundamentally derived from
relatively stable individual beliefs and behaviours known as ‘dispositional attributes’.
Dispositional attributes are introduced in this chapter, then explored in more depth in Chapter
Two. These dispositional attributes relate to a range of aspects of learning, including beliefs
about knowledge, strategy use, personal competence, and more. Such attributes inform
students’ responses to their environments, so understanding students’ learning therefore
requires understanding these underlying attributes, and how they interact to influence
academic achievement. Further, because these attributes develop within a socio-cultural
context, consideration must also be given to the role of that context. Thus, to better
understand individuals’ beliefs and behaviours there is a need to consider the contexts in
which they evolved; that is, to pay attention to the role of culture in forming learners’
dispositional attributes. The importance of this cultural analysis is elaborated in Chapter Three.
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This study is therefore structured around these two key strands of enquiry, both explored
within the postgraduate coursework setting. Firstly, a theoretical focus investigates the idea of
a profile of dispositional beliefs that might, to some extent, explain students’ learning
outcomes. Secondly, a cultural comparison is conducted at each stage to address the question
of cross-cultural consistency; that is, do the findings for the whole sample also hold true for
sub-groups of students from different cultural backgrounds.
This introductory chapter will outline the underlying theory that informed the development of
this study, address the concepts of self-regulation and metacognition, explain how these are
influenced by learners’ attributes, and make the case that these attributes collectively form
‘dispositions towards learning’. The decision to situate this investigation at the postgraduate
coursework level is explained and justified, and the importance of cross-cultural analysis is
discussed. This discussion leads step-by-step to the articulation of the research questions,
which are then set out in full at the end of the chapter. Finally, this chapter closes with an
overview of the structure of the thesis as a whole.

1.2 Regulation of learning
1.2.1

Self-regulation of learning

Dispositional attributes are central to this thesis because of their role in informing and
influencing students’ self-regulation, and therefore subsequent academic achievement. Selfregulation has long been a familiar concept in educational research, and over time our
understanding of it has evolved, and continues to do so. Unfortunately, there is often ‘an
inverse relation between the popularity of any educational construct and its conceptual clarity
within the literature’ (Alexander, 2008, p. 369). Conceptual clarity is essential (Dinsmore,
Alexander, & Loughlin, 2008), even as definitions are re-negotiated and boundaries re-drawn.
The boundaries of self-regulation and self-regulated learning were pushed outwards in the
1990s when researchers began to move beyond the conscious cognitive and visible
behavioural aspects of regulation, to examine the underpinning individual beliefs that might
operate ‘behind the scenes’. Winne (1995) described such underlying beliefs as:
features of cognition – knowledge and its processing – that are
removed from though perhaps active in parallel with deliberation,
and that are grounded in experientially developed, deeply seated
knowledge and beliefs about a domain, tasks, self, and tactics and
strategies for learning. (p. 173).
14

Such knowledge and beliefs were increasingly incorporated into models describing ‘a larger
self-system’ (Zimmerman, 1995, p. 217) that went beyond the bounds of rational cognition
and behaviour to also include subjective, behavioural and social-environmental elements.
Schunk (1995) supported such extension of self-regulation, arguing that ‘any account of selfregulation must emphasize the full range of cognitive processes’ (p. 213). He added to the
discussion the importance of student perceptions, including subjective perceptions of
themselves, others around them, and their environment. A similarly broad model of selfregulatory processes was offered by the COPES model (Winne, 1997), which outlined a series
of steps required for self-regulation, and described such self-regulation as inherent to goaldirected behaviour. The definitions of self-regulation and self-regulated learning continue to
be debated and refined (Ben-Eliyahu & Linnenbrink-Garcia, 2015; Winne, 2014). Here, selfregulation is understood to refer to an individual’s control of their cognitive and enacted
behaviour. It is assumed to be goal-driven, that is there is an intention to achieve a particular
outcome. Where these cognitive and behavioural processes are directed towards an academic
outcome, the self-regulation can be considered self-regulated learning.
1.2.2

Metacognition

Self-regulation must be related to metacognition, because monitoring and control of cognition
is a form of regulation. However, where metacognition involves executive control of cognition,
self-regulation can extend beyond cognition to include enacted behaviour. Metacognition is
therefore integral to, but not synonymous with, self-regulation. This connection has been
present since the earliest metacognitive theory. For example, Flavell’s (1979) model of
cognitive monitoring identified ‘four classes of phenomena: (a) metacognitive knowledge, (b)
metacognitive experiences, (c) goals (or tasks), and (d) actions (or strategies)’ (p. 906).
Metacognitive knowledge and experience therefore interact with goals and actions, which may
include cognitions or other behaviours used to achieve goals. This effectively nests
metacognition between a learner’s intentions (goals) and behaviours (actions). Zimmerman
(1995) was more explicit about ‘rational’ metacognition being part of a bigger ‘self-system’,
alongside other beliefs and factors; although he also still contrasted the different emphases of
metacognitive models and personal agency models. Metacognition, however, remained
central to much of the self-regulation literature. Winne and Hadwin (1998) described
metacognitively powered self-regulated learning as “complex bundles of goal-directed
cognitive and motivational processes that ‘get studying done’” (p. 278). More recent
definitions of self-regulated learning have continued to identify metacognition as a component
15

of a larger regulatory process, for example Schraw, Crippen and Hartley’s (2006) cognition,
metacognition, and motivation. This has even been extended to the point where selfregulation includes not only regulation of cognition and behaviours but also regulation of
emotions (Ben-Eliyahu & Linnenbrink-Garcia, 2015).
If effective learning stems from effective self-regulation, then the concept of disposition to
learn may be equally well be conceptualised as disposition to effectively self-regulate learning.
Dispositional attributes may, then, be considered the cognitive ‘conditions’ of the COPES
model (Winne, 1997; Winne & Hadwin, 1998), which described the conditions (C), operations
(O), products (P), evaluations (E) and standards (S) involved in self-regulated learning. In this
model, the conditions form a foundation for subsequent operations, products, evaluations and
standards. This model has been adopted by other researchers seeking to integrate
dispositional attributes such as epistemic beliefs alongside metacognition and self-regulation
(e.g. Bromme, Pieschl, & Stahl, 2010). The COPES model in no way represents a revolution in
metacognitive theory. Flavell’s (1979) seminal work divided metacognitive knowledge into the
three categories of person, task and strategy. Person-related beliefs can include beliefs about
individual differences and universals of cognition, which might reasonably be interpreted as
including beliefs about the nature of knowing, such as quick learning or innate ability. In fact,
he concludes with the remark that “perhaps it is stretching the meanings of metacognition and
cognitive monitoring too far to include the critical appraisal of message source, quality of
appeal and probably consequences needed to cope with these inputs sensibly, but I do not
think so.” (p. 910).
Wherever the boundaries of metacognition are drawn, there are conceptual connections with
a range of individual attributes that affect perceptions, inform goals, influence strategy choice,
and serve as parameters for subsequent evaluations, judgements and decisions. As
Zimmerman (1995) proposed: “educational psychologists must direct their attention beyond
metacognitive knowledge and skill to other issues, especially students’ underlying sense of
self-efficacy and personal agency.” (p. 220). There is therefore a theoretical basis for arguing
that metacognition sits comfortably in a dispositional framework that also encompasses other
individual attributes.
1.2.3

Individual attributes

Learning of any kind involves a range of choices and decisions. Students choose what to attend
to, how to interpret a task, what goals to set, how to achieve them, and when they have been
satisfactorily achieved. These processes are sometimes described as self-regulated learning, or
16

metacognition. Whilst the precise definition of these terms remains somewhat blurred, (see
Sections 1.2.1 and 1.2.2), it is clear that in order for students to make these choices and
decisions, and therefore to effectively regulate their learning, they must refer back to prior
knowledge and beliefs. Prior knowledge and beliefs provide a point of reference against which
current information can be compared and evaluated, allowing informed regulation of learning
behaviour. This does not necessarily mean that the learning behaviour will be appropriate or
effective, merely that the individual is never ‘starting from square one’ with any task: there is
no tabula rasa. Rather, he or she will always draw on principles from prior experience, against
which any current context can be interpreted and responded to.
In addition to the importance of knowledge and beliefs, it is clear that people are not purely
rational in their decision-making. All human regulation is influenced by emotions, both
experienced and anticipated. This affective influence must therefore be considered in any
attempt to understand students’ learning. The importance of both experience and emotion are
elaborated in the following chapters. For the moment, it is sufficient to establish that a range
of dispositional attributes evolve in response to individual experience, which necessarily
occurs within a broader socio-cultural context. These attributes matter for learning because
they inform self-regulation, and therefore students’ enacted behaviours and academic
outcomes. A visual representation of this model is shown in Figure 1.1.

Figure 1.1: A culturally framed model of dispositional attributes
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1.3 Dispositions towards learning
Given the complexity of learning processes and the various influences upon them, it is
unsurprising that myriad beliefs have been shown to relate to individuals’ learning by
informing their understandings of knowledge, regulation, and emotion. Collectively, these
epistemic, metacognitive and affective beliefs form individuals’ dispositions towards learning
(Kirby & Lawson, 2012), known henceforth simply as ‘dispositions’. Dispositions are stable but
can evolve with time and experience, so are not sufficiently static to be considered traits.
These dispositions, based on past experience in a socio-cultural context, then underpin
behaviour, as illustrated in Figure 1.1. The concept of dispositions is not an alternative to
beliefs, but is an encompassing term that recognises the complex interrelationships between
specific beliefs. A range of relationships and interactions are known to exist between particular
dispositional variables and academic behaviours (Entwistle & McCune, 2013; Franco et al.,
2012; Mason, Boscolo, Tornatora, & Ronconi, 2013), and therefore also to academic
achievement (Mega, Ronconi, & De Beni, 2014). However, because no belief operates in
isolation, analysis of student’s learning might be most meaningful at a genuinely dispositional
level; that is by collectively considering a range of attributes representing epistemic,
metacognitive and affective beliefs. Few studies to date have included such a broad range of
attributes, although there are multiple examples of work that has combined two or three
attributes, such as academic self-efficacy and evaluative anxiety (Sotardi & Brogt, 2017),
metacognitive awareness and academic motivation (Oz, 2016), personality traits, self esteem
and self efficacy (Giunta et al., 2013), and implicit theories of intelligence and locus of control
(Bodill & Roberts, 2013). These studies have shown connections between the attributes of
students and their academic behaviour and/or achievement. In some cases, results have
clearly shown interaction between the attributes themselves, such as the moderating effect of
positive academic emotions on the relationships between self-regulation and academic
achievement (Villavicencio & Bernardo, 2012). It is also possible that different combinations of
attributes differentially influence academic achievement, as shown by the person-centred
analysis of test anxiety and academic buoyancy (Putwain & Daly, 2013). These studies add
weight to the assertion that there is reason to explore learners’ attributes on a dispositional
scale in order to better understand their dispositional profiles and how these relate to
academic achievement.
As yet, there is no single instrument designed to measure an individual’s disposition. Such a
tool may not even be possible, because by definition a disposition is composed of so many
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specific beliefs, all of which are constructed by researchers and none of which can be
physically isolated under a microscope1. However, there are a range of established
instruments already available in the literature that address specific dispositional attributes.
Therefore, a measure of disposition can be obtained by combining selected established
instruments designed to gauge an appropriate range of attributes. The resulting scores of such
a composite instrument can then be analysed in the form of a dispositional profile. Such
research is not common, possibly because it requires longer surveys and more complex
statistical analysis than simpler studies with just one or a few beliefs. However, it is
theoretically justified and may generate more meaningful and informative results than smaller
scale studies. In the present study, a composite survey instrument was created through the
combination of established instruments to measure learning beliefs selected to represent
three key dispositional domains: metacognitive, epistemic and affective. These domains, and
the beliefs selected as representative of them, are explained further in Chapter Two.

1.4 The postgraduate coursework cohort
1.4.1

Defining ‘postgraduate coursework’

By definition, postgraduate coursework (PGCW) students hold previous degree qualifications,
or possess a level of professional experience that is deemed equivalent to an undergraduate
degree. They are therefore more mature than most undergraduate students, as well as being
more advanced in their academic and/or professional knowledge and experience. In contrast
to postgraduate research students, however, PGCW students typically take taught courses that
are highly structured in their content and assessment. PGCW courses are predominantly
assessed via assignments and exams, rather than through an independent research project. In
the UK these may be known as postgraduate taught (PGT) programs (HEFCE, 2013). The most
common degree at this level is a Masters, for example a Master of Business Administration
(MBA), however there are also lower level PGCW options such as a graduate certificate or
graduate diploma. For simplicity, this thesis will use the term ‘Masters’ to describe all PGCW
students, with any differences between degree levels clarified as required. Regardless of the
degree title, all these qualifications require completion of courses with assessment via graded
tasks. This was significant for the current study because it meant the students needed to
regulate their learning towards externally defined tasks. It also allowed students’ reported

1

Although technology may be bringing this closer, and links with evidence from neuroscience are
discussed in Chapters Two and Three.
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grades to be used as a measure of academic outcome, which would not have been possible if
working with doctoral students, whose degrees are only passed or failed.
1.4.2

Increasing enrolments

Numbers of PGCW students have been growing for many years, yet there remains a lack of
research focusing on the learning of students at this level. Numerous studies have investigated
learning beliefs in school children and undergraduates, and some recent work has focused on
the dispositional attributes of research students (Cantwell, Bourke, Scevak, Holbrook, & Budd,
2017; Cantwell, Scevak, Bourke, & Holbrook, 2012a, 2012b), but very little evidence exists for
PGCW students. This is despite substantial increases in PGCW enrolments, which in Australia
increased 52% over the last decade for which data are available (2006-2016, Department of
Education and Training, 2018). This increase was especially pronounced for international
enrolments, which increased 63% over that period, whilst domestic enrolments increased 45%.
Elsewhere, PGCW enrolments in the UK (which are termed ‘postgraduate taught’ there)
reached their highest point in ten years perhaps in response to the introduction of
postgraduate student loans for domestic students (Higher Education Statistics Agency, 2018).
Of these UK PGCW enrolments, over one third (34%), were non-UK students, and four fifths
(79%) of those were also non-EU. In Canada, the number of international students enrolled in
post-secondary education (including undergraduate programs) more than doubled between
2006-2016, from 102,996 to 221,862 (Statista, 2018), with almost all provinces reporting an
increase in international student enrolments (Bothwell, 2017). With Masters level programs
generating 22% of Canadian post-secondary graduates in 2015, it is reasonable to infer that
international students likely form a meaningful part of the Masters cohort as well as the
overall student population. Similarly, in the United States (US) the numbers of international
students enrolled in higher education has increased for eleven consecutive years, to just over a
million (1,078,822) in the 2016/17 academic year (Institute of International Education, 2017),
representing an 85% increase over the decade 2006-16. Of these, 237,679 were enrolled in
Masters level programs. The largest number of international students in the US come from
China, with the strongest recent growth in students coming from India; these two countries of
origin account for about half of all international students enrolments in the US (Institute of
International Education, 2017).
The growth in international student enrolments is important for educational policy and
pedagogy, and also significant for national economies. Australian education export earnings
reached a record $21.8 billion in 2016, 17% higher than the previous year, making education
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the third largest export sector after iron ore and coal (Universities Australia, 2017a). In the
same year, international students contributed over $39 billion dollars to the US economy
(Institute of International Education, 2017). A Canadian study estimated that in 2014
international students contributed $12 billion Canadian dollars to Canadian Gross Domestic
Product (GDP), and accounted for 11% of Canada’s total service exports (Global Affairs Canada,
2016). Whilst global movements of students can be influenced by fluctuations in currency
strength (notably a stronger Australian dollar making study in Australia more expensive), and
political uncertainty (e.g. Brexit casting doubt over the position of EU students in the UK),
there seems, nonetheless, to be an overall trend in large numbers of postgraduate students
exploring options to study overseas. This development of postgraduate education as part of an
international marketplace makes it even more important for higher education institutions to
gain greater understanding of the learning needs of this increasingly diverse student
population.
1.4.3

Studying at the PGCW level

There is reason to believe that the learning dispositions of students at this level might differ
from those enrolled in undergraduate or postgraduate research degrees. Masters students are
of particular interest because postgraduate programs typically follow completion of
undergraduate study and perhaps also professional practice. Students at this level might
therefore be expected to hold well-established disciplinary dispositional attributes, shaped by
successful academic and professional experience within their particular field. Such attributes
may or may not support effective study in a postgraduate coursework degree, because
successful performance at this level requires the demonstration of higher order abilities than
required at subordinate levels of study. This qualitative shift into a new modality of thinking
creates a new challenge for all students, regardless of how well they may have performed in
other contexts. In Australia, where the current study was conducted, the standards of higher
education qualifications are determined by the Australian Qualifications Framework (AQF).
This body specifies that undergraduate students should have broad and coherent theoretical
knowledge, but Masters students should show integrated understanding of a complex body of
knowledge (Australian Qualifications Framework Council, 2013); similarly, where
undergraduates need the ability to analyse and evaluate, Masters students must be able to
‘analyse critically, reflect on and synthesise complex information, problems, concepts and
theories’. Equivalent comparisons between levels can be made for higher education
qualifications in the United Kingdom using descriptors provided by the Quality Assurance
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Agency for Higher Education (QAA, 2014), or for European signatories of the Bologna process
using the Framework of Qualifications of the European Higher Education Area (European
Ministers Responsible for Higher Education, 2005).
The differences in modality between levels of study can be considered in terms of a taxonomy
of learning based on the structure of observed learning outcomes, or ‘SOLO’ (Biggs & Collis,
1982). The SOLO approach outlines five modalities that increase in complexity, and can be
considered to apply iteratively across tasks, curricular and levels of study. If SOLO is considered
across levels of study, then the broad knowledge required of undergraduates puts that degree
at least at the multi-structural level of the taxonomy, and the ability to analyse and evaluate
may involve bridging the gap to relational thinking, which is the fourth level of the scale. The
need for Masters students to show integrated understanding sets a minimum requirement of
relational thinking, and critically reflecting and synthesising complex information challenges
students to move into the realm of extended abstract thought; although the extent to which
this is realised may vary between students, and it cannot be assumed that all students exit
higher education with deeper approaches to learning (Asikainen & Gijbels, 2017).
Masters students’ previous academic success therefore makes them an elite group, with
completion of a postgraduate qualification permitting membership of the most educated 8% 2
of the Australian population (ABS, 2014). Students at this level would be expected to show
characteristics adaptive for study in general, more so than the wider non-university
population. Further, because Masters degrees are post-compulsory qualifications, all students
enrolled in Masters degrees must have some degree of individual motivation, wherever this
might be drawn from. As adult learners, most postgraduates make significant sacrifices in
order to dedicate time and energy to their studies – they may forgo a full-time professional
salary, or time with their family, or both. They might therefore be expected to show more
commitment to their studies than students at lower levels; although perhaps also to face
greater stress in terms of competing priorities. As with other issues affecting the Masters
cohort, there is more research available to describe the undergraduate or postgraduate
research cohorts and little or none at the postgraduate coursework level.
However, despite the above-mentioned cohort characteristics, the Masters cohort is unlikely
to be homogenous. Individual differences would be expected. For example, some students

2

This 8% includes holders of a Graduate Diploma, Graduate Certificate, and any other Postgraduate
Degree. The Australian Bureau of Statistics does not appear to discriminate between Masters or
Doctoral degrees in this report.
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might be predisposed to take a more surface-level achievement oriented approach to their
study, whilst others might tend towards deeper mastery goals. However, even within the
predominantly ‘surface’ group, an achievement goal orientation might steer more perceptive
students towards taking a deeper approach, if that is clearly required by assessment tasks.
Likewise, a typically ‘deep’ student might be pressured into adopting a surface approach to
cope with large volumes of complex information. Further, students’ understandings of what
deep study involves, and ‘how deep’ it can be, might vary; and what was deemed exceptional
at the undergraduate level might only be satisfactory in a postgraduate degree. All this
variation in beliefs and behaviours means that some students will be better adapted
dispositionally than others to rise to the new challenges of Masters level study.
Students who are not dispositionally predisposed to success at the Masters level are more
likely to struggle with their studies and therefore to drop out from their degree programs.
Overall attrition rates in Australian universities are 15% (Universities Australia, 2017b),
although this figure is dominated by the large numbers of undergraduate students. Elsewhere,
national attrition rates vary, for example 9.6% in England and 17.7% in the United States
(Pitman & Moodle, 2017). Attrition rates for postgraduate coursework degrees are difficult to
ascertain, as the majority of studies focus on domestic undergraduate students and consider
factors such as socio-economic level or ‘first in family’ status. Rates for postgraduate research
students in Australia may be as high as double that of undergraduates (Bourke, Holbrook,
Lovat, & Farley, 2004). One study in the United States compared attrition rates of Masters
programs in different disciplines, finding that after four years students in Science, Technology,
Engineering and Mathematics (STEM) had a completion rate of 66%, whereas Masters of
Business Administration (MBA) students had an 86% completion rate (Council of Graduate
Schools, 2017). In addition to variation across countries and disciplines, there are also wide
differences in attrition between institutions; for all these reasons, it is difficult to obtain a clear
picture of overall attrition at the postgraduate coursework level. Additionally, the causation of
attrition is complex and likely to involve myriad factors in each individual case. However, it is
reasonable to assume that, alongside other factors, students’ dispositions towards learning
will influence their ability to cope with the challenges of postgraduate coursework study.
Despite rapidly growing numbers of Masters students over the last decade (DEEWR, 2013;
HEFCE, 2013; HESA, 2014), very little research has been conducted to understand the
dispositional profile of the Masters-level learner. While core aspects of their learning
processes are likely shared with all learners, the requirements of postgraduate coursework
degrees are different from other degrees, so it is reasonable to consider that the specific
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modality of Masters level study may demand a dispositional profile distinct from those found
at other levels.
1) What is the dispositional profile of the postgraduate coursework student cohort?
a) Within the profile, is there significant variation between individuals?
1.4.4

Typical PGCW dispositions

The dispositional literature has consistently demonstrated meaningful individual differences
for a wide range of individual dispositional beliefs. Most of this research has been conducted
with populations other than postgraduate coursework students, but there is no reason to
expect that individual differences would not also be found in this population. This is supported
by evidence showing individual dispositional differences at the levels above and below
postgraduate coursework degrees (Cantwell et al., 2012b; Entwistle & McCune, 2013; Mega et
al., 2014). Assuming that there are differences in individuals’ dispositional profiles, it is
possible that these individual differences might group together to reveal a smaller number of
different group-level profiles, i.e. typical types of profiles that represent natural groupings of
students with different dispositions towards learning. This involves person-oriented analysis,
typically cluster analysis, to look for patterns in participants’ dispositional profiles, as opposed
to the variable-oriented analyses required to identify potential dispositional dimensions
(Section 1.4.2).
Such clusters of participants have previously been found in dispositional level research focused
on undergraduate (Heikkila, Lonka, Nieminen, & Niemivirta, 2012) and postgraduate research
students (Cantwell et al., 2017; Cantwell et al., 2012a, 2012b). Cluster analysis has also proved
fruitful for analysis of children’s academic behaviour (DiStefano & Kamphaus, 2006), high
school students’ affective beliefs and achievement (Putwain & Daly, 2013), and
undergraduates’ motivation (Bråten & Olaussen, 2005). The current study will therefore seek
to determine whether clusters of participants are identifiable within the postgraduate
coursework cohort, based on their responses to the dispositional questionnaire.
b) If (a), are there clusters of students with similar dispositional profiles?
1.4.5

The structure of PGCW students’ dispositional profile

Profiling Masters students’ learning beliefs at the dispositional level allows the analysis of how
multiple beliefs may combine to influence learning outcomes. Extensive evidence
demonstrates a broad range of inter-connections and correlations between particular beliefs,
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and it is widely acknowledged that learning beliefs do not operate independently of each
other. A thorough review of various beliefs and their relationships is provided in Chapter Two.
Given the extent of such interrelations, it is more than plausible that an underlying structure
might exist. However, the lack of dispositional-level studies in the extant literature means that
little evidence currently exists to support speculation as to what such dimensions may be.
Prior to empirical analysis, however, conceptual relationships can be used to impose
theoretical categories. This is how the three dispositional domains for this study (see Section
1.3) were determined. Existing evidence can also be drawn upon to identify relationships
between small numbers of covariates. However, it is hypothesised here that the analysis of
multiple related learning beliefs alongside each other might reveal wider patterns of statistical
covariance. Such covariance of beliefs may be reflective of underlying dimensionality – i.e.
types of beliefs that function together. The identification of dispositional dimensions might
enable a more empirically informed theoretical understanding of the way learning beliefs
combine to influence learners’ behaviour; and, by extension, their academic achievement.
2) Is there an underlying dimensionality to this dispositional profile?
a) If so, is this dimensionality independent or interrelated?
3) To what extent do students’ dispositional profiles predict academic achievement?
a) Which dispositional attributes or dimensions predict academic achievement?

1.5 Cultural consistency
In Australia, and other countries, the student population is increasingly international. In the
UK, international students comprise almost half (47%) of all students enrolled in postgraduate
taught programs, and much larger proportions in certain disciplines (HEFCE, 2013). Similarly in
Australia, a growing proportion of Masters students now come from non-Australian
backgrounds: almost exactly one third at the time of data collection for the current study, in
2013 (Department of Education, 2014), and 41% at the time of completing this thesis
(Department of Education and Training, 2018). The number of overseas students commencing
postgraduate non-research study in Australia was 69% higher in 2016, the last year for which
data are available, than it was ten years earlier (Department of Education and Training, 2018).
In terms of dispositional attributes, this means more students in Australian Masters programs
hold learning beliefs that evolved in non-Australian contexts. If how students learn depends
upon their beliefs about learning, and if students’ accumulated experiences of learning in a
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particular cultural context are likely to influence their beliefs, then it is reasonable to
anticipate that students from different backgrounds may be likely to learn in different ways.
Research already exists showing that individuals may possess abilities that they do not
implement in some situations, ‘likely as a result of differing cultural and/or experiential
backgrounds’ (Riveros, Norris, Hayward, & Phillips, 2012, p. 45). PGCW students have already
demonstrated success at previous educational levels, therefore their dispositional attributes
must have been sufficiently adaptive within that cultural context. However, as discussed in
Section 1.4, performance at one level does not necessarily indicate success at the subsequent
level. On top of this, successful performance in one cultural context may not directly translate
into adaptive behaviour in another cultural context. There will exist, then, groups of
postgraduate coursework students who hold beliefs that were adaptive both at another level
and in another cultural context, now bringing them to bear on study at a higher level in a new
cultural context. It is therefore predictable that international students might report different
profiles of dispositional beliefs that those reported by domestic students, and that these
different profiles might impact their academic achievement. Further it is possible that the
relationships between their beliefs (i.e. any underlying dimensionality, see Section 1.4.2) might
be different, and that any relationship between their beliefs and achievement may also differ
from that of domestic students. The existing evidence for cultural differences in cognition and
learning beliefs is explored in much more detail in Chapter Three.
The research questions already posed in terms of the entire cohort of participants, are
therefore each extended by asking whether the results are consistent across groups of
students from different cultural backgrounds, as well as across any clusters of students
identified in research question 1(b). The complete research questions are shown in Section
1.6.
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1.6 The research questions
1) What is the dispositional profile of the postgraduate coursework student cohort?
a) Within the profile, is there significant variation between individuals?
b) If (a), are there clusters of students with similar dispositional profiles?
c) If (b), is cluster membership related to participants’ cultural background?
2) Is there an underlying dimensionality to this dispositional profile?
a) If so, is this dimensionality independent or interrelated?
b) If so, is dimensionality consistent across subgroups based on:
i)

Different cultural backgrounds

ii) Dispositional clusters identified in 1(b)
3) To what extent do students’ dispositional profiles predict academic achievement?
a) Which dispositional attributes or dimensions predict academic achievement?
b) Is prediction of academic achievement consistent across sub-groups based on:
i)

Different cultural backgrounds?

ii) Dispositional clusters identified in 1(b)?
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1.7 Thesis outline
The eight chapters of this thesis follow the traditional five stages of research: Introduction
(Chapter One), Literature Review (Chapters Two and Three), Method (Chapter Four), Results
(Chapters Five, Six and Seven) and Discussion (Chapter Eight). This introductory chapter has
outlined the theoretical foundations of this study, and briefly articulated the research
questions that form the backbone of the thesis. The following two chapters provide a much
more in-depth justification of these questions, by reviewing the literature in much greater
detail to identify the ‘gaps’ that this thesis addresses. Chapter Two examines the concept of a
dispositional profile, and explains the three domains that are argued to be essential in
understanding students’ dispositions towards learning: epistemic, metacognitive and affective.
An overview is given of existing multi-domain dispositional studies, as well as further
justification for targeting the postgraduate coursework cohort. The cross-cultural strand of the
research is addressed in Chapter Three, which explores the importance of cultural context in
the development of individuals’ dispositional beliefs. The ‘Chinese learner’ is outlined as an
example of how the existing evidence indicates students from that cultural background may
exhibit a dispositional profile different to that of Western students.
Having established the theoretical framework for, and significance of, both strands of enquiry,
the thesis continues by detailing the method and design of the study in Chapter Four. This is
followed by three chapters of results. The first two of these mirror the division between
Chapters Two and Three; Chapter Five covers the results for the key research questions at the
whole-cohort level, and Chapter Six addresses the cross-cultural strand. The third chapter then
confirms and extends the comparative analysis by creating and testing a structural equation
model describing the dispositional dimensions and their relationship with academic
achievement. These results are collectively discussed in Chapter Eight, in the context of the
extant literature. This final chapter articulates the contributions the results offer to the field,
considers implications for teaching and learning, and suggests directions for future research.
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Chapter 2
2.1 Introduction
The purpose of this chapter is to demonstrate the significance of the three domains that this thesis
argues are essential in understanding students’ dispositions towards learning. As outlined in the
introductory chapter, ‘disposition towards learning’ is a broad concept. The term ‘disposition’
describes tendencies to believe and behave in certain ways. This does not mean that beliefs and
behaviours are predetermined, but that in any given context different individuals will be more likely
to attend to different foci, interpret them in different ways, and thus are likely to behave differently
and perhaps therefore achieve different outcomes. On this basis, it is proposed that students’
dispositions form the foundation for self-regulation and, through this, could influence the quality of
learning outcomes. This underscores the importance of dispositions in education, because two
otherwise equivalent learners in the same class may achieve differently because of the different
dispositions they brought to the learning process. This thesis seeks to explain how students’
academic achievement is underpinned by their dispositional beliefs, and to explore the structure of
these beliefs.
By definition, a person’s disposition towards learning is composed of many beliefs and behaviours,
yet due to the theoretical nature of this field it is not possible to identify a finite set of components.
Much depends on subjective interpretation, labeling and framing of perceived attributes. A review of
all dispositional attributes is therefore unfeasible, and certainly beyond the scope of this text.
However, neither is such an analytical approach necessary. These specific beliefs and behaviours do
not operate in isolation, because each is part of a network. Arguably, therefore, it is both
unnecessary and inappropriate to examine them individually. Instead, it is more logical to look to a
higher operational level, that is, to consider types of beliefs and behaviours, and the interactions
between these. This may be conceptualised as a level of analysis above individual dispositional
attributes, focused instead upon higher order dispositional domains. Of course these are also subject
to theorists’ perception and interpretation, yet evidence exists to support the application of at least
three domain level descriptors: epistemic, metacognitive, and affective. This study builds on the
premise that these three domains offer a useful framework for dispositional analysis, and that they
are likely to be related to academic outcomes. These three dispositional domains form the
organisational scaffold for this chapter, and are therefore explained in the following three sections
(2.2, 2.3, 2.4).
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2.2 Epistemic beliefs
Epistemic beliefs are the tacit assumptions held by individuals about knowledge – what it is, and how
it is achieved. These beliefs are thought to inform various metacognitive processes, including initial
decisions about setting learning goals, the subsequent monitoring of progress towards them, and
the judgements of their achievement. All these must all be informed by underlying ideas about what
knowledge is and how it comes to be known, i.e. epistemic conceptions of learning. This means that
we must understand students’ epistemic beliefs in order to understand their learning behaviours
and academic achievement. Epistemic beliefs therefore form the theoretical core of this thesis, and
this dimension is explored in depth over the following pages.
2.2.1

Navigating the nomenclature

Before progressing further it is necessary to negotiate the nomenclature. In this field as in others, it
is often true that “a scientist would rather use someone else’s toothbrush than another scientist’s
nomenclature’ (Gell-Mann, 1995, p.18, as cited in Hilbert, 2012). The literature presents a range of
terms, an overview of which is offered in Table 2.1, with notes added where relevant to add detail to
the authors’ interpretations. In some cases the different labels describe what appear to be the same
or very similar constructs, and in other cases different definitions are given for the same terms. A
key divider is the selection of either ‘epistemic’ or ‘epistemological’ as the adjectival prefix. Not all
articles justify their choice of terminology, and some alternate between the two. However, amongst
those who engage with the semantic debate, there is common agreement with Kitchener’s (1983)
judgement that ‘epistemological’ relates to the philosophical study of knowledge, and therefore it is
inaccurate to describe students’ individual beliefs about knowledge as ‘epistemological’ (for more
detailed explanation and discussion, see Greene, Sandoval, & Braten, 2016). In the context of this
study, then, the preferred term is ‘epistemic’, i.e. beliefs relating to knowledge, rather than to the
study of knowledge. This thesis therefore employs ‘epistemic’, and only applies other terms where
citations echo others’ work.
Arguably more meaningful differences can be found in various authors’ selection of noun; that is, the
thing that they describe as being epistemic (or epistemological, but epistemic will be used
henceforth). A brief survey of the literature will commonly find work about epistemic beliefs (Franco
et al., 2012; Muis, Kendeou, & Granco, 2011; Schraw, 2013), but will also reveal epistemic stances
(Chinn, Buckland, & Samarapungavan, 2011), assumptions (Baxter-Magolda, 2004), profiles (Buehl &
Alexander, 2005; Muis & Franco, 2010), and resources (Hammer & Elby, 2002). Other studies have
focused on epistemic cognition (Barzilai & Zohar, 2014; Ferguson, Braten, & Stromso, 2012; Greene
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& Yu, 2014); epistemic metacognition (Barzilai & Zohar, 2014; Mason, Boldrin, & Ariasi, 2010);
epistemic climate (Feucht, 2010; Muis & Duffy, 2013); epistemic thinking (Barzilai & Zohar, 2014) or
epistemic aims, values, virtues and vices (Chinn et al., 2011). Further examples are listed in Table 2.1.
In some cases different terms do refer to different constructs; in others, different authors have used
different terms to refer to apparently the same constructs, or have generously applied ‘epistemic’ to
apparently any phenomenon based on or related to epistemic beliefs (for example Barzilai & Zohar,
2014; Chinn et al., 2011). By their own admission, epistemic cognition thus becomes “an umbrella
term encompassing all kinds of explicit or tacit cognitions related to epistemic or epistemological
matters” (Chinn et al., 2011, p. 141). The extension of ‘epistemic’ to goals and strategies is disputed.
It emphasises conceptual connections, yet when reading about ‘epistemic meta-strategic
knowledge’ (Barzilai & Ka'adan, 2016) one feels this has been taken a step too far. As BaxterMagolda (2004) explains, “…beliefs about self, learning, classroom instruction, and domain-specific
beliefs are part of personal epistemology. [But] I regard these latter components as intertwined with
epistemological assumptions rather than as independent beliefs or resources” (p. 31).
In the case of ‘epistemic cognition’, the key question is whether this means anything different from
epistemic beliefs. In many cases the answer appears to be no, although in others there is a
differentiation between the beliefs themselves and their operationalisation. For example,
Kitchener’s (1983) model of cognition added epistemic cognition alongside metacognition and
cognition. Her definition of epistemic cognition was of a construct used ‘not to monitor the success
of a particular problem-solving strategy’, (because presumably this would be metacognitive), ‘but to
monitor the epistemic nature of problems and the extent to which a solution can be considered to
be true or right’ (Kitchener, King, Wood, & Davidson, 1989, p. 74). Epistemic cognition, by this
definition, means the operationalisation of epistemic beliefs, i.e. the application of these beliefs to a
specific situation. This contextual application is also the core of Hofer’s (2001) definition “dimensions
of [epistemic] beliefs, organized as theories, progressing in reasonably predictable directions,
activated in context, operating as epistemic cognition” (p.377). Since then, others have used the
same term in various ways (see Table 2.1). As with so many terms in this field, little consensus
appears to have been achieved. Greene and Yu (2014) rightly report a ‘proliferation of models of
epistemic cognition’ (p. 12). Detailed discussion of this definitional debate is offered by Greene,
Sandoval and Braten (Greene et al., 2016) and by the contributing authors within that volume.
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Table 2.1: Examples of terminology in the literature
Term

Personal epistemologies

Personal
epistemological thinking

Reference

Notes

Billett (2009)

“The aim here is to go beyond conceptions of
epistemological beliefs and to position personal
epistemologies as being active, intentional, derived in
personally particular ways” (p. 210)

Knight & Mattick
(2006)

‘students appeared to express predominantly simple
levels of epistemological thinking according to current
developmental models of personal epistemology’ (p.
1084)

Personal epistemology
‘beliefs that individuals hold about knowledge and
knowing’ (p. 85)

Epistemic understanding Hofer (2006)
Epistemic beliefs
Schommer (1990)

Structured as dimensions.

Schraw (2001)
Epistemological beliefs

Epistemological belief
profiles
Epistemological
understanding

Qian & Alvermann
(2000)
Braten, Stromso &
Samuelstuen (2008)
Buehl & Alexander
(2005)
Kuhn, Cheney, and
Weinstock (2000)

Judgement domains – personal taste, aesthetic, value &
truth. Absolutist, multiplist, evaluativist.

Epistemological beliefs
& topic-specific beliefs

Kardash and Howell
(2000)

Epistemological
knowledge

Schommer (1993)

Epistemological
resources
Epistemic resources
Epistemic assumptions
Epistemological
understanding

Described as sophisticate or naïve.

Including “epistemological beliefs about the speed of
learning” (p. 524)

Hammer & Elby
(2002)
Jacobson, So, Teo,
Lee, Pathak &
Lossman (2010)
King & Kitchener
(2004)

“epistemic ideas teachers have may not be relatively
fixed and stable “beliefs” but rather are more
contextually influenced epistemic resources”

Hofer (2004b)

“epistemological understanding as a metacognitive
process that activates epistemic theories, a
multidimensional set of interrelated beliefs about
knowledge and knowing” (p.43)
“an activated, situational aspect of cognition that
influences the knowledge construction process” (p.43)

“assumptions about knowledge” (p.5)

Epistemic theories

32

Epistemological theories

Pintrich (1997)

Epistemological
perspectives

Belenky (1986)

Epistemic aims

‘a subset of the goals people adopt, specifically those
goals related to inquiry and finding things out.’

Epistemic values

‘the worth of particular epistemic achievements.’

Epistemic stances

‘the attitudes that people take with respect to an idea,
such as believing it, doubting it, tentatively endorsing it,
holding it as absolutely certain, or entertaining it as a
possibility.’

Chinn et al. (2011)

‘Knowledge and other epistemic achievements can be
viewed as having structure, such as a simple structure or
a complex structure… [and] other dimensions.’

Epistemic achievements

Epistemic curiosity

Litman (2008, cited in
Mussel, 2010)

“desire for knowledge that motivates individuals to
learn new ideas, eliminate information-gaps, and solve
intellectual problems”
‘Specific curiosity’ (for particular information) or
‘diverse curiosity’, i.e. if bored – the balance varies as
an individual trait.

Kitchener, K.S. (1983)
Greene and Yu
(2014)

Epistemic cognition

‘an umbrella term encompassing all kinds of explicit or
tacit cognitions related to epistemic or epistemological
matters.’

Chinn et al. (2011)

‘consideration of the epistemic status and properties of
specific information, knowledge claims, and their
sources, as well as engagement in strategies and
processes for thinking and reasoning about specific
information, knowledge claims, and sources.’

Epistemic metacognition

Barzilai and Ka'adan
(2016)

‘cognitive strategies that take into account the
epistemic status and properties of specific information,
knowledge claims, and source.’

Epistemic strategies
Epistemic sentiments
Epistemic norms

‘a subset of metacognition that involves metacognitive
knowledge, skills, and experiences that are related to the
nature of knowledge and knowing.’

“...mind-world interactions that calibrate the epistemic
sentiments as reliable indicators of epistemic norms......
an internalist view of epistemic feelings is unable to
account for the contrast between norm-tracking,
educated sentiments, and illusory feelings” (p.1)

Proust (2008)

Epistemic feelings
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In summary, there are three key points to clarify the use of terminology in the remainder of this
thesis. Firstly, the choice of adjective will be epistemic rather than epistemological. This thesis
investigates dispositions towards learning, with one part of disposition being the beliefs that
individuals hold about knowledge and knowing. Although the inclusion of ‘knowing’ might be
considered to stretch the strict philosophical definition of epistemic, it is consistent with the
educational psychology literature (see also Clement et al., 2015 for further discussion). Given that
learners’ beliefs about theories or studies of knowledge are not of interest here, the text follows
Kitchener’s (Kitchener, 1983) recommendation that epistemic is the more appropriate term.
Secondly, the most accurate noun to follow ‘epistemic’ in this study is beliefs, because that is the
construct of interest in this research. This is not to dismiss the existence or importance of other
epistemic phenomenon, but those are not the focus of this study. As such, ‘epistemic beliefs’ will be
the term most often used. Other terms are chosen only to adhere to researchers’ descriptions of
their own work, or to deliberately convey a different meaning. Finally, deciding the boundaries of
the term ‘epistemic’. The present research centres around the connections between learners’
epistemic beliefs and other individual differences, but does not describe these related attributes as
epistemic. For example, it is argued that epistemic beliefs must inform metacognition, but this does
not mean that metacognition becomes epistemic metacognition. In this context, it is the same
‘ordinary’ metacognition, underpinned and informed by epistemic beliefs. Epistemic metacognition
means something different, describing metacognitive deliberation of epistemic issues, and where
this is pertinent the term will be used in that way; but the text will endeavour to avoid it, for the
sake of clarity.
Having navigated the nomenclature, the remainder of this section will detail the theoretical
landscape. This is generally understood to have unfolded in several stages, representing several key
schools of thought. These are not necessarily mutually exclusive, which complicates matters further.
In fact, the highly interconnected nature of the topics creates some inevitable disconnects in the
following text; attempting to make every connection as it naturally occurred would lead to no clear
structure at all. The following sections therefore follow a broadly chronological sequence, beginning
with the seminal work of William Perry’s (1970) and other early developmental theory of the 1980s.
Emerging from this came a second wave of research in epistemic beliefs: dimensional theory,
proposed by Marlene Schommer in the early 1990s and quickly adopted by many others, with
varying degrees of agreement and empirical achievement. Finally, the section concludes by
identifying the importance of epistemic beliefs in successful learning in higher education specifically,
and thus for the postgraduate students whose learning is the subject for this study.
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2.2.2

Development of epistemic beliefs

The original theories describing students’ epistemic beliefs assumed sequential development, in line
with other stage theories of the era, such as Kohlberg’s moral development or Piaget’s cognitive
development. According to these early studies, students epistemic beliefs could be expected to
transition from more simple, naïve beliefs to more complex, sophisticated ones. This did not
necessarily occur with maturation, but was assumed to be connected to educational experience.
Many early studies focused on university populations and therefore used adult participants,
identifying progression in line with participants’ increasing exposure to higher education. There was
an assumption that through education students would develop ‘better’ systems of beliefs. The five
main developmental theories are summarised in Table 2.2 and outlined in the following paragraphs.
It is worthwhile understanding them because they formed the basis for much subsequent research
and also inform predictions in the current study.
The seminal work in this field is Perry’s (1970) study, based on interviews with male liberal arts
students, investigating development of intellectual and ethical reasoning. He described a linear
system of nine stages, later reduced to four, through which students progressed in a predictable
pattern, influenced by educational progression. It has been noted that Perry’s stages included an
apparent shift from knowledge beliefs to identity beliefs (Kitchener & King, 1981), although more
recent work has accepted ‘epistemic commitment’ as part of epistemic cognition (Chinn et al., 2011).
It is not entirely clear to what extent that use of ‘commitment’ is aligned with Perry’s use of it. Chinn
et al. (2011) describe epistemic commitments as being a tendency to behave in particular ways, and
being interchangeable with ‘tacit beliefs’. Nonetheless, despite its age, Perry’s work continues to be
the reference point for much recent work in the field.
Building on his foundation, other developmental schemes were proposed, all based on the same
basic assumption of uni-dimensional progression from qualitatively more naïve to more
sophisticated epistemic beliefs. Three of these are outlined here: The Reflective Judgement Model
(Kitchener & King, 1981), Kuhn’s (1991) three stage model, and The Epistemological Reflection
Model (Baxter-Magolda, 1992).
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Table 2.2: An overview of the stages of key theories of epistemic development
Stages of intellectual and ethical
development

Reflective Judgement
Model

Perry (1970)

(King & Kitchener,
1994, 2004; Kitchener &
King, 1981)

Perry (1980)

Epistemological
Reflection Model
Kuhn 1991

Baxter-Magolda
(1992)

Basic duality

Dualism
(basic + full)

Absolute reality and
knowledge

Absolutist

Absolute
knowing

Full dualism

Multiplicity
(early + late)

Absolute knowledge
via authority

Multiplist

Transitional
knowing

Early
multiplicity

Relativism
(contextual + precommitment)

Absolute reality but
uncertain knowledge

Evaluative

Independent
knowing

Late
multiplicity

Commitment (+
challenges to
commitment and
postcommitment)

Absolute reality, but
absolute knowledge
impossible.
Idiosyncratic
knowledge.

Contextual
relativism

Subjective reality and
contextual knowledge.

Precommitment

Subjective evaluation
of knowledge.

Commitment

Subjective but critically
evaluated to reach ‘best’
knowledge.

Contextual
knowing

Challenges to
commitment
Postcommitment

NB. The number of stages varies between theories, hence some cells appear ‘blank’. This variation also means
that the stages shown across one row of the chart are not necessarily equivalent to each other.
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The Reflective Judgement Model (Kitchener & King, 1981) outlined ‘a sequence of increasingly
complex assumptions about knowledge and reality and show[ed] how they are related to forms of
justification’ (p. 91). Thus there is a clear connection between this model and those explicitly
focused on epistemic beliefs. In line with Perry, results confirmed that older, more educated
participants showed higher levels of reflective judgement. This was replicated by a longitudinal study
which demonstrated development of reflective reasoning in participants until at least their midthirties (Kitchener et al., 1989). In this later writing the authors describe ‘seven distinct forms of
epistemic cognition’ (Kitchener et al., 1989, p. 74, italics added). The postgraduate coursework
cohort that forms the sample for the present study would be expected to fall at the upper levels of
epistemic beliefs, between undergraduate and doctoral students. The continuation of epistemic
development through participants’ mid-thirties suggests that there is likely to be individual variation
in the postgraduate coursework cohort, at least some of whom would be at or below that age range.
An important aspect of the Reflective Judgement Model is that it allowed for individuals to operate
at different levels, using higher or lower order thinking in different contexts (King & Kitchener,
1994). That means this model is ‘additive’, as opposed to ‘transformational’ (Colby & Kohlberg, 1987,
cited in West, 2004). Whereas transformational hierarchies requires previous stages to be left
behind when a new stage is entered, an additive hierarchy allows for the integration of previous
understanding to be retained and developed in subsequent stages. This allows for what Piaget
termed ‘vertical décalage’, where an individual might exhibit any level of thinking up to and including
their most sophisticated thinking. Vertical décalage in epistemic beliefs would support the notion
that development of epistemic beliefs is part of general cognitive development. It would also be
consistent with domain specific theories, according to which an individual could hold sophisticated
beliefs in one domain and more naïve beliefs in another. Importantly for this thesis, the idea of
additive structures and vertical décalage suggests that students operating in an unfamiliar context,
or under stress might revert to more naïve epistemic beliefs. This might well be relevant for
postgraduate coursework students in this sample, particularly international students.
Study of argumentative reasoning generated another developmental model of epistemic beliefs
(Kuhn, 1991). This study concluded that epistemic beliefs underlie argumentative reasoning, ‘no
matter how implicit or unaware of it the subject is’ (p. 172). In contrast to the fairly complex stagemodels that preceded this work, Kuhn proposed a relatively simple three stage model of epistemic
belief: absolutist, multiplist and evaluative. Her results showed that participants’ membership of
each level was not related to gender or age, but was related to educational attainment, with the
higher education group more likely than non-higher education group to fall into the evaluative
category. In this regard, therefore, these results were consistent with previous studies (Kitchener &
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King, 1981; Perry, 1970). However, variation in individual differences was still present within each
group, and it remains reasonable to anticipate that even within specific higher education
populations there might be meaningful individual differences in epistemic beliefs.
The final model included in this section is the Epistemological Reflection Model (Baxter-Magolda,
1992), which explored gender-related concepts of meaning-making. Like Kitchener and King (1981),
Baxter-Magolda’s sample included a balance of male and female participants (n. 101). However, they
were still drawn from a United States university student population; a limitation that has continued
to restrict the generalisation of many studies in the years since. Because the large majority of studies
in this field have observed American or European student populations, questions have arisen as to
the cultural universality or specificity of their conclusions. An important strand of the present
research investigates the consistency of learning beliefs across and within groups of students from
different cultural backgrounds. This cultural debate it is explored in Chapter Three.
2.2.3

What triggers development of epistemic beliefs?

Since the developmental theories outlined above, more recent work has considered the mechanisms
that drive the development of epistemic beliefs. One theory proposes that development in epistemic
beliefs might be triggered by dissonance (Bendixen & Rule, 2004), when previously held beliefs are
challenged by a novel situation or experience. This is in line with Piaget’s theory of cognitive
development, and Kohlberg’s theory of moral development (1969). This constructivist approach fits
with the fact that epistemic beliefs appear to develop in complexity alongside increased age and
education – both of which would offer new experiences that could potentially trigger development
in epistemic beliefs. It also fits with the “theory theory” (see Gopnik & Wellman, 2012), according to
which children construct theories of the world that they revise in the light of new evidence. This
would suggest that the development of learners’ epistemic beliefs would be, if not context specific,
at least context sensitive; and therefore might not adaptively transfer between cultural contexts. If
development can be stimulated or influenced by novel or dissonant experiences, then it follows that
the epistemic beliefs of postgraduate coursework students would have been influenced by their
prior educational experience, within the context of their cultural background. This relates to
research questions in this thesis regarding the consistency of learning beliefs across students from
different cultural backgrounds This cultural strand of enquiry is elaborated in the following chapter
(Chapter Three).
A second line of thinking has suggested that the complexity of epistemic beliefs at a given age might
be capped by cognitive development, particularly in younger age groups. For example, up to around
age four, it has been claimed children cannot hold ‘false knowledge’, so typically believe that
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everyone has the same knowledge they do. If a child does not grasp the concept of false knowledge,
then there are no competing claims and thus no need for evaluation or justification. This early stage
has been described as ‘realist’, ‘pre-dualist’, and ‘egocentric subjectivity’ (Burr & Hofer, 2002). Burr
and Hofer (2002) suggest that once young children develop the ability to understand second-order
beliefs, i.e. theory of mind, they become capable of multiplist epistemic beliefs. This is supported by
clinical studies that have shown 30 month old children often accept testimony from an adult even
when the testimony directly contradicts the child’s own observation (Jaswal, 2010). However, the
same children also showed scepticism in the face of contradictory evidence, or when the child had
strong evidence to support their initial belief. The same paper reported that three year olds can
demonstrate sophisticated judgement in their trust or scepticism of adult testimony, based on subtle
speaker credibility cues such as “I think this is a spoon”. The participants in Jaswal’s (2010) studies
would typically be considered too young to have developed theory of mind, and yet appear capable
of quite complex epistemic judgements. The present study is not focused on infant development,
but on adult learners who can be assumed to have achieved early cognitive developmental
milestones such as theory of mind. If epistemic beliefs are developmental, then the presence of
individual variation in adult learners would suggest that development can continue into adulthood;
and therefore that postgraduate study is an opportunity for development in epistemic beliefs.
Another possibility is that epistemic development is iterative, repeating the same sequence of
progression at increasing levels of complexity or sophistication. Possibly epistemic development can
occur at any age in response to intellectual challenge stimulating change in modality of thinking. The
issue of when epistemic beliefs develop is explored in the following section.
2.2.4

When do epistemic beliefs develop?

Even a brief search of the literature shows that the evidence for timing of epistemic development is
far from clear. Somewhat confusingly, results from studies that have focused on younger age groups
appear to indicate very similar progression to that found in adult university students. It has been
observed that different epistemic beliefs, and progress towards more sophisticated positions, can be
identified in almost any age group. A review of these ‘wildly divergent claims’ (Hallett, Chandler, &
Krettenauer, 2002, p. 287) concluded that ‘one could read selectively from the literature and, with
good reason, conclude that such abilities put in their appearance at either 4 or 6 or 8 or 12 or 16 or
20 or in receipt of a Ph.D.’ (p.289). Kitchener (2002) described the same phenomenon with a literary
illustration: ‘It is somewhat like the dodo bird in Alice in Wonderland, claiming that ‘‘everyone has
won, so all shall have prizes’’.’ (p. 310).
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One explanation that has been offered for this apparent paradox is that levels of epistemic thinking
can be measured at the ‘functional level’ or ‘optimal level’, and so individuals may exhibit different
levels of epistemic reasoning in different contexts (Fischer, 1980, cited in Kitchener, 2002). This
seems to be based on Vygotskian ideas of scaffolding, in that the functional level can be achieved
without support or practice whereas the optimal level represents a maximum level of information
processing that might require support or experience. The ‘functional level’ is consistent with additive
theories of epistemic beliefs, which permit vertical décalage (see Section 2.2.2). However this is not
a strong explanation for the same epistemic modality being identified in both primary school and
university students.
An alternative proposition suggests that there are different kinds of facts that do not occupy the
same ‘epistemic footing’ (Hallett et al., 2002). Therefore younger children might progress from naïve
to sophisticated epistemic beliefs in terms of their thinking about one type of knowledge
(‘institutional’ facts, that are easily understood to be subjective), then adolescents might show
progression through the same stages but with regard to a different type of knowledge (‘brute’ facts,
that might appear to be objective and unchangeable truths). Epistemic development might therefore
be conceptualised as regressive or recursive (Bendixen & Rule, 2004; Chandler, Hallett, & Sokol,
2002), although such models retain an expectation of overall progression through increasingly
sophisticated stages. A different perspective altogether is offered by researchers suggesting that it is
unhelpful to conceptualise of epistemic beliefs that are inherently sophisticated or naïve (Braten,
Stromso, & Samuelstuen, 2008; Lindfors, Winberg, & Bodin, 2017). These perspectives tend to
emphasise the importance of context, arguing that different epistemic beliefs may be more or less
appropriate in different disciplines or for different tasks. This thesis adopts such a position, on the
basis that international students might have developed learning beliefs suited to their native cultural
context, and which in a new host culture may not lead to optimal academic achievement.
Collectively, this body of literature supports the proposition that individuals develop increasingly
sophisticated epistemic beliefs in response to greater experience. Various stage theories have been
proposed, and, despite differences in the names and numbers of stages, these generally do not
contradict each other and in fact have been remarkably consistent in the kind of progression they
describe. In part, this may be due to the strong connection between complex epistemic reasoning
and cognitive development. However, there is much stronger evidence in younger age groups for a
dependence of epistemic upon cognitive development. This reflects evidence from meta-analyses of
moral developmental data, showing a curvilinear relationship between age and development but a
linear relationship between education and development, indicating that education continues to
influence development equally at later ages (T. Dawson, 2002). It may also go some way to
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explaining why not all people progress to the most sophisticated epistemic beliefs. That variation
might also be explained in part by domain-specific theories, which are addressed in more detail
below (Section 2.2.6).
For the purposes of this thesis, it is sufficient to conclude that epistemic beliefs do develop, that they
do so alongside other cognitive capacities, and that development is influenced by experience. There
is sufficient evidence to suggest that variation in epistemic beliefs can still be found in adult
populations, particularly cohorts of university students. These points underpin the decision to
investigate the relationships between epistemic beliefs and other individual attributes at the
postgraduate coursework level, and to compare these dispositional attributes both between
individuals and across groups of individuals with different cultural experience.
2.2.5

Dimensional theory: the quantitative shift

Thus far, epistemic beliefs have been portrayed as a largely unspecified group of beliefs relating to
knowledge and knowing. For at least 25 years, however, researchers have attempted to tease apart
and identify specific dimensions of epistemic beliefs. One of the earliest, and best known, was
Schommer (1990, 1994) who was the first to propose a system of more or less independent
dimensions of epistemological (her adjective) beliefs. Her early studies also marked a shift from
predominantly qualitative methods to more empirical measurement attempts. It is necessary to
understand Schommer’s work, because it provided a foundation for so many studies in the following
years. She proposed five dimensions, each of which was labelled from the naïve perspective,
showing the developmental assumption in this dimensional theory. Two of the dimensions are
generally agreed to be epistemic in nature (Schraw, 2013): simple knowledge and certain
knowledge3. The dimension of simple knowledge described a spectrum from simplicity to
complexity, and certain knowledge described a continuum from certain to completely uncertain
knowledge. A third dimension, omniscient authority, relates to the source or justification of
knowledge, i.e. whether knowledge is transmitted by experts or deduced logically by learners. The
final two dimensions focus more on learners and learning than knowledge itself. Innate ability
relates to whether learners have inborn ability or can develop ability with time and effort. Quick
learning describes whether learning happens fast or whether it is a gradual process.
Because three of Schommer’s dimensions do not directly relate to knowledge, there has been
debate about whether they should be described as epistemological (Baxter-Magolda, 2004; Hofer &
Pintrich, 1997; Muis, Bendixen, & Haerle, 2006). Subjective judgement is also required to determine

3

Although some have argued that these are actually ontological, see Green and Yu (2014).
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what qualifies as an independent dimension and what is simply not part of epistemic beliefs. The
justification dimension (omniscient authority) has not been strong in results, even in Schommer’s
initial study. It has been suggested that this may be because justification is more complex, and
therefore not well described as a single dimension (Greene, Azevedo, & Torney-Purta, 2010). Issues
have also been raised regarding the construct validity of some of Schommer’s items (Hofer &
Pintrich, 1997). Additionally, there is the technique of parceling items prior to factor analysis, which
is not the usual procedure (DeBacker, Beesley, Thoma, & Hestevold, 2008; Schommer, 1990). These
and other challenges of empirically measuring epistemic beliefs are detailed in the following section.
Other researchers have continued to base work on Schommer’s Epistemological Beliefs
Questionnaire and its original five dimensions. Unfortunately, the EBQ has shown great empirical
inconsistency. For example, when the subsets of Schommer’s instrument have been subjected to
tests of internal consistency, they have shown weak results “across the board” (DeBacker et al.,
2008, p. 300). Seven of the twelve subsets had internal reliabilities below .3, and the highest was .44.
Other quantitative instruments, such as the Epistemological Beliefs Survey (Kardash & Wood, 2000)
or Epistemic Beliefs Inventory (Schraw, Bendixen, & Dunkle, 2002) have not faired much better, and
have generated inconsistent results across different samples. Weak psychometrics have been
described as “cast[ing] a dark cloud of doubt” over findings (Greene & Yu, 2014, p.12). A metaanalysis of quantitative studies in epistemic beliefs is beyond the scope of this thesis. However, a
detailed overview of the research is provided in Appendix 1, showing what tools were applied and
what dimensions were established in various studies. This serves to illustrate the diversity in both
instruments and outcomes across the literature. This study employed Schraw, Bendixen and
Dunkle’s (2002) Epistemic Beliefs Inventory, which appeared to be the best available instrument. The
application and interpretation of this is detailed in Chapters Three and Four.
2.2.6

Integrating development, dimensions, and domain specificity

Alongside developmental and dimensional work, a third strand of research has explored the idea
that individuals may hold different epistemic beliefs depending on what it is they are applying the
beliefs to. Some early work in this area noted ‘remarkable consistency’ across disciplinary domains
(King & Kitchener, 1994), yet researchers continued to explore potential variation. The interpretation
of domain in terms of academic discipline is common, and existing empirical instruments are
sometimes rephrased to specify particular disciplines. For example, the Domain-Specific Beliefs
Questionnaire (DSBQ) was based on Schommer’s EBQ (Schommer, 1990), and investigated epistemic
beliefs in history and mathematics (Buehl, Alexander, & Murphy, 2002). Other studies have
broadened the concept of domain. Kuhn, Cheney and Weinstock (2000) considered judgement
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domains (personal taste, aesthetic, value and truth) proposing that development progresses in each
domain at a different rate. A third categorisation was offered by Hallett et al. (2002) who
distinguished between ‘brute’ and ‘institutional’ facts, brute facts being objective certainties, and
institutional facts socially constructed. The study concluded that participants held different
‘epistemic stances’ (objectivist, skepticist or rationalist) for each, with brute facts seen more
objectivistically, and institutional facts more relativistically.
Despite their contrasting theoretical foundations, the authors acknowledged some element of
universality in participants’ beliefs. For example, domain specific beliefs showed correlations with
domain general beliefs (Buehl et al., 2002) or participants held the same epistemic position across all
judgement domains (Kuhn, Cheney, & Weinstock, 2000). Consistency was also identified in a more
recent qualitative investigation in the domains of history and biology (Greene & Yu, 2014). This study
found that professors in both fields mentioned facts, discriminated between low-level and high-level
knowledge, and disciplinary procedural knowledge such as scientific experimentation or historical
interpretation. Such findings indicate that while specific elements of knowledge vary between
disciplines the same categories of knowledge might be usefully applied across domains.
This reconciliation of domain-general and domain-specific theory illustrates the mutual compatibility
of much epistemic theory. For example, some element of development in beliefs is undeniable and
this does not contradict the concept of epistemic dimensions. Individuals might also apply different
epistemic standards in different domains, either as an issue of competence or of tactical strategy
selection. There is no reason why dimensional models cannot also acknowledge individuals’
development from more limited understanding of such dimensions to more adaptive control of
them. ‘Situated resources based’ theories (Greene & Yu, 2014) allow for such subtleties, for example
the fine-grained and contextually sensitive ‘epistemic resources model’ (Hammer & Elby, 2002). Part
of Hammer and Elby’s (2002) argument is that the use of particular epistemological resources is
context dependent. However there is also a developmental or stage aspect at play, because an
individual with insufficient epistemological resources will be unable to demonstrate a high level of
contextual sensitivity or flexibility.
This thesis does not seek to develop a new framework of dimensions, or to compare epistemic
beliefs in different domains. Rather, this study is designed to understand how epistemic beliefs sit
alongside other dispositional attributes to form dispositional profiles, and then how these relate to
academic achievement.
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2.2.7

Development of epistemic beliefs in higher education

As shown in the previous sections, the majority of the research into epistemic beliefs has studied
adult samples, commonly university students. This may reflect both a tendency towards convenience
sampling and an assumption that education drives epistemic development. Whatever the reasoning,
there is ample evidence describing the epistemic beliefs of western undergraduate students in
various contexts, and demonstrating the relevance of epistemic beliefs at this level (for a review of
this research, see Richardson, 2013). While epistemic beliefs are certainly relevant at all levels of
learning, they may be especially important in higher education. The Australian Qualifications
Framework (AQF) sets out the standards for post-compulsory qualifications in Australia (Australian
Qualifications Framework Council, 2013). The ten levels therefore describe increasingly demanding
learning outcomes in adult education, rather than describing a developmental progression from
earlier to later schooling. Undergraduate degrees are described by AQF Level 7, which requires
undergraduate students to have broad and coherent theoretical knowledge, as well as the ability to
analyse and evaluate information (Australian Qualifications Framework Council, 2013). This
‘evaluation’ of information is not required for lower levels of qualification.
As mentioned above, epistemic beliefs of undergraduate students are well documented. Evidence
also exists to describe the epistemic beliefs of postgraduate research students, in Australia at least
(Cantwell et al., 2017; Cantwell, Scevak, Bourke, & Holbrook, 2011; Cantwell et al., 2012a, 2012b). It
is, however, difficult to locate any studies investigating epistemic beliefs at the intermediate level of
study, that is, at the postgraduate coursework level. Most typically this level is manifested in
Masters degrees, but it may also include Graduate Certificates or Graduate Diplomas. These
students typically (but not necessarily) hold an undergraduate degree, so are expected to work at a
higher level for a postgraduate qualification; yet their programs are taught and assessed in much the
same structure as undergraduate programs are – without the same independence or originality
required at the doctoral level. The current study aims to explore the beliefs of postgraduate
students, whose learning outcomes are described by AQF level nine, for Masters degrees, or AQF
level eight for Diploma or Certificate degrees. Level nine demands: ‘advanced and integrated
understanding of a complex body of knowledge’, with the ability to ‘analyse critically, reflect on and
synthesise complex information’. The level below is extremely similar but rather than ‘expert’ uses
adjectives such as ‘advanced’ or ‘well-developed’, and does not demand research skills or
integration and synthesis of ideas. See Figure 2.1 for the full attribute descriptions for both
postgraduate coursework levels. Overall, therefore, students in postgraduate programs are explicitly
expected to demonstrate increasingly sophisticated epistemic beliefs.
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Figure 2.1: Description of AQF attributes for Levels 8 and 9 (Australian Qualifications
Framework Council, 2013)
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2.2.8

Epistemic Beliefs: Conclusions

The field of epistemic beliefs continues to be an active research area. As argued above, questions
remain as to the true nature of epistemic development, in terms of additive or transformational
stages, and the possibility of recursive development. It is generally agreed that epistemic
development does occur, yet that within each stage there can be significant individual variation.
Connections appear likely between epistemic development and other cognitive development,
particularly in younger age groups. This may continue to be relevant in older age groups, where
connections have been shown between epistemic beliefs and level of education. The relationship
between expertise and epistemic sophistication supports the idea that epistemic beliefs develop in a
domain specific and context-sensitive manner. The predominance of school age or undergraduate
samples means that less is known about epistemic beliefs at the postgraduate level. It is, however,
reasonable to expect that postgraduate students might hold precisely evolved epistemic beliefs –
leaving open the question of how successfully such specialist beliefs would transfer to a new
context. This cultural dimension is the focus of the following chapter.
Regardless of the detailed structure of epistemic beliefs, or their development, we can be confident
that they do not operate in isolation. Indeed, it could be argued that beliefs of any kind only become
meaningful when they are put into practice, i.e. when they influence behaviour. Epistemic beliefs are
central to this study because of their importance in informing metacognitive processes, by providing
the parameters according to which goals are set and outcomes evaluated. Particularly at advanced
educational levels, this management of complexity is important in understanding students’
achievement. The following section therefore focuses on the role of metacognition in learning.

2.3 Metacognition
2.3.1

The role of metacognition

The opening section of this chapter focused on epistemic beliefs because they provide the
parameters for metacognition. This section focuses on metacognition itself: what it involves and why
it matters for learning. Metacognitive processes are those by which individuals direct their own
thinking, deciding what to achieve, how to proceed, and when to stop. Like epistemic beliefs,
however, metacognition is a complex construct to try and define with any precision. Schraw and
Moshman’s (1995) statement, is as relevant today as it was when first written: “Hardly anyone
questions the reality or the importance of metacognition. Yet among those who study it, there is
considerable debate about the scope and meaning of the term …” (p. 351). Most reviews begin with
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Flavell’s (1979) ‘thinking about thinking’, which includes both knowledge of and control of cognition.
This is a useful starting point, and encompasses most contemporary uses of the term (Schunk, 2008).
Metacognition’s structure was refined by the proposal of a two-way interaction in which meta-level
cognition monitored and controlled object-level cognition (Nelson & Narens, 1990). The original twopart conceptualisation of metacognitive knowledge and regulation (Brown, 1987; Flavell, 1987) was
further subdivided into sub-processes: metacognitive knowledge was divided into declarative,
procedural, and conditional knowledge, and metacognitive regulation into planning, monitoring and
evaluation (Schraw & Dennison, 1994; Schraw & Moshman, 1995). These elements of metacognition
have become widely used, and usefully so, provided that metacognition is still understood as part of
a broader self-regulatory process.
In the decade after Flavell’s seminal work, various relationships were proposed between
metacognition and other regulatory constructs. These included cognition and epistemic cognition
(Kitchener, 1983) executive control and self-regulation (Brown, 1987), and mindfulness (Salomon &
Globerson, 1987). The term mindfulness has become popular in various other disciplines, with
different meanings and associations, but Salomon and Globerson’s mindfulness comprised a
deliberate awareness and consciousness, opposite to the relatively mindless behaviour that so many
individuals regularly exhibit. Further, they define mindfulness as ‘metacognitively guided’ (p.625). A
very similar idea was addressed by Louis and Sutton (1991) who discussed the idea of ‘switching
cognitive gears’ between habitual and actively engaged thinking. The idea of being actively engaged
in a focused and evaluative manner represents the essence of metacognitive thinking.
However, the question of whether metacognition is a necessarily conscious process is one that
divides researchers (Veenman, Van Hout-Wolters, & Afflerbach, 2006). On the one hand, it seems
clear that the constructs of mindfulness (Salomon & Globerson, 1987), engaged thinking (Louis &
Sutton, 1991) and executive control (Cantwell, 1994) must by definition require conscious
awareness. On the other hand, it is known that metacognitive planning, monitoring, and evaluation
can become automated in experts (Veenman & Elshout, 1999). Flavell (1979) considered that
metacognitive knowledge is not qualitatively different from other types of knowledge, and so may
be activated either deliberately (and therefore consciously) or automatically in response to retrieval
cues, and “however activated, it may and probably often does influence the course of the cognitive
enterprise without itself entering consciousness” (p. 907).
Thus there is the possibility of either conscious or unconscious metacognition, and it is unclear
whether one is more sophisticated than the other. Unconscious metacognition might mean that it is
‘mindless’ in the sense that it is not thoughtfully and deliberately considered in a step-by-step sense.
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Alternatively, it might mean that the metacognitive processes have been expertly automated. It has
been suggested that experts may in fact be “the least likely to be metacognitively aware of
knowledge judgements” (Hofer & Sinatra, 2010, p. 118) because of this automation. If not mindless,
such expert automation could be considered less mindful. Yet, if automatic processes monitor
salient features, and quickly apply appropriate strategies, then metacognitive behaviour is still
happening and may be happening very successfully, in a well-practised, top-down manner. However
whilst this might achieve the intended outcomes, it might also miss unexpected information, or
ignore possible alternative strategies. Something may be lost from the bottom-up, trial-and-error
approach. To borrow from the neural information processing literature, the pathways executing
expert metacognition must have undergone pruning in order to maximise efficiency. In this pruning,
efficiency is gained but flexibility may be lost.
Arguably, then, the most effective metacognition should require a degree of awareness, meaning
conscious and deliberate engagement with each sub-process. Regardless of whether metacognition
is eventually defined as being necessarily conscious, it appears that the highest quality
metacognitive processes must occur with conscious awareness and executive control. This is useful
methodologically, because it validates to some extent the use of self-report measures. It is also
promising pedagogically, because awareness is something that can be increased via instruction
(McCune & Entwistle, 2011; Schraw, 1998; Spray, Scevak, & Cantwell, 2013). Encouraging students
to consciously engage with metacognitive processes should promote higher quality metacognition,
therefore more effective self-regulation and better academic outcomes. The present study explores
the role of metacognition alongside other individual differences, to better understand the
relationships between them and their connection to academic achievement.
2.3.2

Metacognition and other attributes

The extant literature has clearly demonstrated that metacognition is related to a range of other
attributes, such as motivation (Buehl & Alexander, 2005), conceptual change (Mason & Boldrin,
2008) critical thinking (Ku & Ho, 2010; Magno, 2010b), domain-specific expertise (Veenman &
Elshout, 1999), need for cognition (Coutinho, 2006), anxiety and depression (Spada, Nikcevic,
Moneta, & Wells, 2008) self-regulated learning (Tuysuzoglu & Greene, 2015), and academic
outcomes (Coutinho, 2007; Vrugt & Oort, 2008; Wood & Kardash, 2002). In fact, the clear
connectivity between metacognition and other aspects of learning means that the broadest views of
metacognition become almost synonymous with self-regulation (Alexander, 2008; Hofer & Sinatra,
2010). For example, it has been argued that self-regulation must include the ‘core self-referential
system’ (Zimmerman, 1995), including beliefs such as self-efficacy, and motivational processes. If
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metacognitive knowledge is deemed to include pre-existing epistemic beliefs, self-beliefs such as
self-efficacy, initial understanding of the task and assessment of the environmental context - all of
which might be covered by the ‘conditions’ of Winne’s (1995) COPES model - and then extends
recursive evaluation of learning outcomes or products to determine subsequent decisions (i.e. the E
and S of COPES), then it is hard to see what is left to add in a definition of self-regulation. However, if
a more focused definition of metacognition is retained, then the pre-existing beliefs, self-beliefs and
affective elements can be seen as necessary but distinct components of a larger regulatory model.
A useful perspective of individual regulation of learning is offered by the idea of ‘study orchestration’
(Lonka, Olkinuora, & Makinen, 2004; Meyer, Parsons, & Dunne, 1990; Rodriguez & Cano, 2006). This
term describes a student’s approach to study, which involves ‘a context-specific response and is
affected by the qualitative level of perception of the individual towards certain key elements of
learning context’ (Meyer et al., 1990, p. 67). Maladaptive orchestrations may be termed
‘disintegrated’ (Entwistle, Meyer, & Tait, 1991) or ‘dissonant’ (Lindblom-Ylanne & Lonka, 1999,
2000, as cited in Lonka et al., 2004). In this model, therefore, students’ knowledge and beliefs are
important in determining individual perception of the learning environment, and thus in influencing
context-specific responses. This might be considered to build upon the three level model first put
forward by Kitchener (1983) of cognition, metacognition, and epistemic cognition. This, in turn, is
not dissimilar to the framework proposed more recently by Cantwell et al. (2012b), according to
which an individuals’ epistemic and metacognitive beliefs inform their appraisal of the learning
environment, leading to a regulatory decision and contingency response (see Figure 2.2). A range of
literature therefore supports the premise that useful definitions of metacognition should also
address the role of other individual differences.
The presence of various knowledge and beliefs in many of these models provides clear support to
the proposition that such knowledge and beliefs inform metacognitive processes. Metacognition
therefore explains only part of a bigger story. Metacognition involves individuals’ responses to
situations – the goals they choose to set, the strategies they decide to employ, and their evaluation
of the success of those strategies. However, all this planning, monitoring and evaluation must be
based on something else. In this thesis, that ‘something’ is the individual’s underlying dispositional
attributes, a complex framework of knowledge, beliefs and assumptions upon which are based all
metacognitive processes.
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Figure 2.2: A model of epistemic metacognition, Cantwell et al. (2012)

For example, when a student sets herself the goal of learning something, the nature of that goal
must be informed by the student’s conception of what it actually means to learn something –
including what knowledge really is, and how it is acquired. Beliefs about acquisition of knowledge
must also inform selection of strategies that seem appropriate, and the subsequent monitoring of
their perceived success in achieving the original goal. Decisions may be made about whether to
continue with the original strategy, or to change strategy, or to alter the goal, or to seek help, or to
give up. This process of metacognitive decision-making is heavily influenced by the individual’s
beliefs about whether changing strategies is usually a good thing to try, whether they feel they have
an adequate repertoire of alternatives, whether asking for help is something they are comfortable
with, and whether walking away is acceptable. Affective elements are also relevant here, and these
are explored in Section 2.4. Finally, a student’s evaluation of his or her learning demands comparison
of their outcome against a predetermined standard. Thus their perception of success or failure is
highly subjective, and dependent on their beliefs about what success and failure ‘look like’.
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Collectively, epistemic standards, metacognitive tendencies, and affective attributes can be
considered as dispositional attributes, forming an individual’s disposition towards learning.
Dispositional attributes, while malleable, are likely to be relatively stable and therefore it is
worthwhile understanding students’ dispositional profiles in order to understand their learning. In
line with Cantwell et al. (2012), it is argued here that epistemic and affective attributes are an
essential part of this bigger picture. Analysis at the dispositional level must therefore attend to
learners’ epistemic and metacognitive attributes. The third domain of analysis, which balances our
portrayal of learner dispositions, is the affective domain. Epistemic and metacognitive processing is
not executed in a purely rational way, but rather unfolds alongside the myriad affective elements
that make us human. These should not be dismissed as emotional ‘noise’, interfering with otherwise
logical cognition. Instead, the contribution of learners’ affective attributes should be considered
alongside epistemic and metacognitive attributes, in an attempt to gain a meaningfully balanced
understanding of disposition towards learning. To that end, the affective domain is the focus of the
following section.

2.4 Affective beliefs
The proposed model of dispositional learning is based on the premise that epistemic beliefs inform
and calibrate metacognition, therefore influencing learning. However, human decisions are not
made purely rationally, they are also heavily influenced by feelings and emotions, here termed
‘affective attributes’. The affective domain therefore forms the third part of our dispositional model.
The increasing recognition of the importance of affect is explored below, along with the literature
connecting this to student learning.
Behavioural theories of learning from the 1950s (e.g. Skinner and his rats) have now largely been
superseded by the more constructivist explanations derived from Piaget and Vygotsky. According to
constructivist learning theory, each individual is an active participant in his or her own creation of
understanding. However, even these more contemporary approaches’ focus on cognitive
development is concomitant with the idea that cognitive ability grows in response to ‘input’ from
environmental or human interaction. This fits with the classic ‘brain as computer’ analogy, according
to which input is logically processed against existing data to generate a trial output, which can in
turn be assessed by the resulting new input. It is increasingly apparent that the human brain is not as
rational as such theories once assumed. The ‘processing’ phase is influenced not only by existing
‘knowledge’ in the sense of content previously learned, but also by individuals’ emotional, or
affective, characteristics. A lack of emphasis on affective constructs was mourned by Boekaerts
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(1995), who pointed out that ‘the danger of leaving out affect is that it perpetuates simplistic causal
beliefs about how self-regulated learning programs can lead to school success’ (p. 195-6).
Conceptual change research has also applied non-cognitive concepts, such as self-efficacy and
control beliefs, because such beliefs influence students’ learning in ways that models of ‘cold
cognition’ cannot explain (Pintrich, Marx, & Boyle, 1993). A strong body of literature therefore
supports the principle that affective constructs are a necessary part of any model of student
learning. It is thus important to consider not only what students do to regulate themselves
(metacognition), and why (epistemic beliefs), but also how all this is influenced by their feelings
(affective beliefs), and their use of coping strategies to effectively manage these.
Psychologists recognise two broad categories of emotion: state and trait. State emotions are those
an individual feels in response to a particular situation. They are therefore contextually dependent,
and impermanent. On the other hand, trait emotions are considered as stable characteristics of an
individual, and are therefore relatively permanent and consistent across contexts. Some
psychologists also distinguish ‘moods’ (e.g. Ekman, 1994), which fall somewhere in between state
and trait emotions. In some cases the same affective construct may be experienced as state or trait,
for example there is a body of literature examining state and trait anxiety, with a State Trait Anxiety
Inventory (STAI) that uses a 4-point Likert scale to assess elements of both state and trait anxiety in a
single instrument (Spielberger, Gorsuch, & Lushene, 1970). Of course, trait emotional characteristics
are likely to influence state emotional reactions. In the context of educational theory, this may be
framed as affective dispositional attributes that influence students’ feelings about learning. For
example, a student with positive self-efficacy would feel confident about learning, and a student
with high need for cognition would enjoy challenging tasks.
At least since Pintrich’s (1993) theory of ‘warm cognition’, it has been clear that affective attributes
are essential in understanding students’ learning. Models of ‘cold cognition’, i.e. those which
excluded affective attributes, could only go so far; they might explain learning adequately in
controlled conditions, but did not transfer to the real world. A useful review of this ‘warming trend’
in conceptual change theory is provided by Sinatra (2005). A clearer understanding of learning is
therefore gained by including motivational-affective constructs such as engagement, volition and
resilience, which have been shown to relate directly to academic achievement (Ketonen et al., 2016).
As well as positive affective traits supporting positive learning experiences, negative issues can
impede cognition by functioning as affective barriers to learning.
The domain of ‘affective attributes’ is potentially hugely diverse, with myriad emotional elements to
consider for inclusion. In this study, three constructs were selected to represent the affective
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domain of participants’ dispositions. These were self-efficacy, need for cognition, and coping
strategies. It should be noted that these are not simply emotions in the sense of ‘optimism’ or
‘anxiety’, but instead were selected for their relevance to the affective aspects of students’
dispositions towards learning, i.e. how they feel about their own ability, about complex tasks, and
about managing difficulties in their study. It should also be noted that these three affective
attributes cannot comprehensively represent a diverse field, and should rather be considered a
theoretically significant subset within the affective domain.
Whilst need for cognition is sometimes termed an ‘intellectual’ attribute (Cantwell et al., 2012b), or
even simply ‘dispositional’ (Cantwell et al., 2012a), in this context the importance of students’
enjoyment of complexity is considered to relate more to the affective domain than to the epistemic
or metacognitive domains. In fact, even Cantwell et al. (2012a, 2012b) later categorised need for
cognition as affective (Cantwell et al., 2017). Fortunately, because all these attributes will be
analysed alongside each other, some debate about categorisation is acceptable and does not impact
subsequent analysis at the dispositional level. Self-efficacy, need for cognition and coping strategies
are each explained individually in the following sub-sections.
2.4.1

Self Efficacy

Self-efficacy describes an individual’s belief in their ability to do something. Students with a strong
sense of self-efficacy more likely to feel confident that they can execute a task or achieve a goal;
those with a weaker sense will experience more doubts. These beliefs may be specific to one context
or even one time (Bernaki, Nokes-Malach, & Aleven, 2015), but there is also strong evidence for a
domain-general sense of self-efficacy (Luszczynska, Scholz, & Schwarzer, 2005; Scholz, Dona, Sud, &
Schwarzer, 2002; Schwartzer & Jerusalem, 1995), which can therefore be considered as a
dispositional trait. Self-efficacy has been shown to mediate the effects of some personality traits,
such as conscientiousness and openness, on academic achievement (Giunta et al., 2013), and has
also been directly associated with higher grades (Muis & Duffy, 2013). Zimmerman and Bandura
(1994, cited in Zimmerman, 1995) found that self-regulatory efficacy predicted self-efficacy to
achieve, setting academic goals and self-evaluative standards, as well as final grades during a
collegiate course. Much of this research has been carried out with high school or undergraduate
participants, but there is also research specifically with postgraduate coursework students showing
that self-efficacy is related to other personality variables, such as self-esteem, and to academic
achievement (Lane, Lane, & Kyprianou, 2004).
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2.4.2

Need for Cognition

Need for cognition is considered within the affective domain, due to its focus on individuals’
tendency to enjoy effortful cognitive endeavours (Cacioppo & Petty, 1982; Cacioppo, Petty, & Kao,
1984; Cantwell et al., 2017). This is separate from intellectual aptitude. Rather than describing
cognitive ability, need for cognition refers to an individual’s desire to engage in and persist with
challenging or complex tasks – or, conversely, their preference to avoid such difficulties. The
construct has been connected with various other skills and attributes. For example, it has been
linked to a deep approach to learning as well as to strategic flexibility, with higher need for cognition
correlating positively with adaptive control (Evans, Kirby, & Fabrigar, 2003). It has been suggested
that need for cognition may relate to the development of more advanced epistemic judgement
(Jensen, 1998). High need for cognition is also associated with a tendency to approach
argumentation rather than avoid it (Nussbaum & Bendixen, 2003). In line with this link to
argumentation is a strong connection, perhaps even conceptual overlap, with epistemic curiosity
(Mussel, 2010) and epistemic beliefs such as speed of learning and structure of knowledge (Wood &
Kardash, 2002). Given these conceptual connections, need for cognition merits inclusion amongst
the attributes selected to represent participants’ dispositions towards learning.
2.4.3

Coping

All individuals will face stressful situations at one time or another, and postgraduate study may
generate particular stresses for students. For most students a Masters degree represents a higher
level of study than they have experienced before, and many students at this stage are either juggling
work and part-time study or have sacrificed a professional income in order to study full-time. Either
choice puts pressure on students, and this may be exacerbated further for international students
who can expect to face language issues, culture shock, and academic adjustments (Wu & Hammond,
2011). Students’ ability to cope with these challenges, alongside the intellectual challenges of their
study, is thus important to both their overall well-being and their academic achievement. For these
reasons, coping was included as a dispositional attribute in the present study.
Individuals’ ability to cope with challenges is known to relate to other self-beliefs, including selfefficacy (Schwarzer & Jerusalem, 1995b). A study comparing epistemic beliefs and coping strategies
found no relationship, although epistemic beliefs did relate to levels of self-care (Brucato &
Neimeyer, 2009). Students’ coping is therefore expected to be significant for academic achievement,
and related to but conceptually separate from the other dispositional attributes included in the
present research.
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2.5 Multi-domain dispositional studies
The present study includes attributes representing three dispositional domains – metacognitive,
epistemic and affective - because it is clear that a wide range of beliefs and attitudes are important
for understanding students’ learning. There is ample evidence for relationships between many
individual attributes as well as between domains. For example, just as the literature on
metacognition acknowledges the importance of affect so research on emotions describes them as
comprising both affective and cognitive elements (Mega et al., 2014). As previously argued, both
attributes and domains are most meaningful when studied in combination rather than individually.
This means researching at the dispositional level, selecting attributes to represent different domains
of students’ dispositions towards learning. Although there are many more studies focusing on only
one or two attributes, there are also examples of multi-domain studies in the literature, that is,
studies that include a range of attributes covering different dispositional domains.
A Norwegian study profiled post-secondary students’ epistemic beliefs, implicit theories of
intelligence, motivation, and self-regulation (Braten & Stromso, 2005). Epistemic beliefs were found
to be distinct from theories of intelligence, and better predictors of self-regulated learning.
However, disciplinary differences existed in terms of which epistemic beliefs best predicted selfregulated learning; beliefs about knowledge construction for education students, and beliefs about
certainty of knowledge for business students. This variation between disciplines does not form a
core research question in the current study but can easily be explored within the dataset.
In contrast to the above study, a person-oriented approach shaped Heikkila et al.’s (2011) analysis
into the relationships between approaches to learning, regulation of learning and cognitiveattributional strategies, as well as stress exhaustion and study success. Latent class cluster analysis
generated three groups of students: non-academic (34% of the sample), self-directed (35%) and
helpless (32%). A second study by the same researchers also investigated a multi-domain
combination of attributes, comparing interrelations between 11 attributes representing students’
well-being, epistemological beliefs, approaches to study and study success (Heikkila et al., 2012).
Many of these attributes are similar to those included in the current study. Well-being included
stress, exhaustion and lack of interest, and approaches to study included deep understanding,
critical evaluation and surface approach. Two elements of epistemological beliefs were measured:
certain knowledge (3 items) and valuing of practical knowledge (2 items). The latter element was not
a dimension in Schommer’s instrument (from whence the items were sourced), and the authors do
not explain their choice of ‘valuing of practical knowledge’ as a dimension of epistemological beliefs.
Analysis grouped participants into three clusters, with cognitive-motivational profiles related more
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to study success and well-being than to motivational attributes. Importantly, two thirds of
participants fell into clusters with maladaptive cognitive-motivational profiles (non-regulating and
non-reflective), even though the sample population was highly elite, drawn from a Finnish
undergraduate4 degree program for which only 15% of applicants are accepted. This indicates that
even academically elite populations show individual variation and can exhibit maladaptive
dispositional profiles.
A similar combination of attributes were explored in a later Italian study, which surveyed 5,805
undergraduates for self-regulated learning, emotions, and motivation (Mega et al., 2014). This study
was based on Pekrun et al.’s (2007) control-value theory, according to which emotions influence
motivation and regulation. Structural equation modelling (SEM) showed that affect influenced selfregulated learning and motivation, which influence academic achievement. The strongest
relationship with academic achievement was with motivation (β = .32), which comprised four scales:
implicit theory of intelligence, confidence in one’s intelligence, self-efficacy, and approach
achievement goals. This suggests that in the current study achievement may be predicted by
epistemic beliefs about knowing (quick learning and innate ability), need for cognition, and selfefficacy.
Regulation of affect, behaviour and cognition were posited as preceding learning strategies and
academic achievement in a recent study of high school and university students (Ben-Eliyahu &
Linnenbrink-Garcia, 2015). This integrated self-regulated learning (iSRL) is portrayed in Figure 2.3
below. Not shown in the diagram is the role of classroom context, which the authors hypothesise is
important for students’ self-regulation. Results showed that high school students were more
engaged in their studies but undergraduates were better organised in a number of ways. Although
this study investigated different domains of self-regulation, the results are relevant to the present
study in that they are supportive of multi-domain research in general and also of the idea that
students at different levels exhibit different patterns of attributes.
The above studies focused on undergraduate students. A postgraduate sample was used to inform
Curry’s ‘onion model’, which has cognitive personality style at the core, surrounded by information
processing and finally the instructional preferences at the outer (see Cools & Bellens, 2012) .
However, empirical support for this model was weak, with little evidence for putting cognitive
personality and information processing in separate ‘layers’ of the model. It may be that dispositions

4

Teacher training in Finland requires the attainment of a Masters level qualification, which is built in to
programs of 5-6 years full time study. These participants were first year students, therefore at the
undergraduate level.
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Figure 2.3: An integrated framework for self-regulated learning (Ben-Eliyahu & Linnenbrink-Garcia,
2015)
to think in a certain way are so closely related to actual cognition that they did not emerge
separately in that analysis.
Multi-domain analysis of the postgraduate research population has been described in a series of
studies by Cantwell et al. (Cantwell et al., 2017; Cantwell et al., 2011; Cantwell et al., 2012a, 2012b).
These studies surveyed doctoral students, measuring twenty affective and metacognitive attributes
to better understand these elite learners. Particular attention was paid to the issue of ‘problematic
candidature’, i.e. students who eventually succeed but in the face of difficulties that affect the
quality and/or timeliness of their completion. Attributes measured included some in common with
the current study (self-efficacy, need for cognition, epistemic beliefs, and coping strategies) as well
as volitional control, sense of responsibility, and procrastination. As anticipated, doctoral students
showed a sophisticated profile. Nonetheless, individual variation was apparent. The authors
suggested 3 dispositional factors: can cope (high coping strategies and metacognitive skills), can’t
cope (low self-efficacy, high procrastination and aversion to complexity), and won’t cope (sense of
responsibility) (Cantwell et al., 2012a). These factor scores were used to generate two clusters,
essentially a dispositionally adaptive group (62%, high on factor 1) and a dispositionally maladaptive
group (38%, high on factors 2 and 3). The proportions of these clusters are opposite to those found
in the previously reported study by Heikkila et al. (2012), who found two thirds of their participants
exhibited maladaptive profiles. This may be a function of level of study, because it is logical that
doctoral candidates ought to represent more highly effective learners than undergraduates or high
school students.
Overall, then, there is evidence to support the use of multi-domain models of learning. Such models
have not yet been applied in the PGCW context, but multi-domain analysis is likely to be relevant at
that level given its relevance at the undergraduate and doctoral levels. The PGCW level also merits
investigation for other reasons, first introduced in Chapter One and detailed further in Section 2.5.1.
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2.5.1

The postgraduate coursework cohort

In Australia, the context of the current study, postgraduate coursework (PGCW) is a term used to
describe postgraduate degrees that involve a number of taught courses with submission of
‘coursework’ assignments for assessment. There may be compulsory and elective courses, and some
degree programs also include research components. Depending upon the number of courses taken,
students may be awarded a postgraduate Diploma, postgraduate Certificate, or Masters degree.
PGCW students typically hold a Bachelors degree in a related discipline; however, increasingly there
are other entry pathways that may recognise professional practice or alternative higher education
qualifications. This means that entrants may show diversity in their prior experience, both
academically and professionally. Regardless of previous achievements, success at the PGCW level
requires attainment of Level 8 or 9 of the Australian Qualifications Framework (AQF) (see Section
2.2.7). In the qualifications hierarchy, this positions PGCW degrees above undergraduate Bachelors
degrees (e.g. BA, BSc) and below doctoral research degrees (PhD).
Whilst there is considerable evidence describing the undergraduate cohort, and some for the
postgraduate research cohort, the PGCW cohort remains under-represented in the literature
(Drennan & Clarke, 2009). This is remiss, because the numbers of PGCW students are growing
rapidly (see Figure 2.4), showing annual increases for the last fifteen years and 50% growth in the
decade to 2015 (Department of Education and Training, 2017). They are also an interesting group for
a number of reasons. Firstly, because they have already completed many years of study, they can be
expected to hold dispositions that are well adapted to their educational background. Secondly, many
PGCW students enter this level of study having spent some time practising professionally, rather
than entering directly from undergraduate study. In addition, PGCW programs are often undertaken
for professional advancement, rather than due to intrinsic motivation. These factors differentiate
PGCW students from undergraduates or doctoral students, upon whom the extant research has
focused. From a logistical perspective, the PGCW level is useful because it is the highest level of
formal education that still uses ‘graded’ assignments, usually described in Australia as fail (normally
graded as 0-49%), pass (50-64%), credit (65-74%), distinction (75-84%), and high distinction (85100%). This offers the opportunity to distinguish different standards of academic achievement,
which is no longer possible at the doctoral level where candidates either succeed or do not.
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Figure 2.4: Enrolments in postgraduate degrees excluding research degrees, 2001-2015
(Department of Education and Training, 2017)

2.6 Conclusions
The postgraduate coursework cohort is an interesting yet understudied student population.
Understanding their learning requires understanding their individual attributes, and this is best
done at the dispositional level, that is, by combining a range of attributes from key domains.
This study will examine postgraduate coursework students’ dispositional attributes within the
epistemic, metacognitive and affective domains, alongside their academic achievement.
Analysis will therefore be able to describe the learning profile of this cohort, with individual
variation in these measures offering insights into the relationships between attributes, and
how these attributes relate to academic achievement. These goals are set out in the main
research questions (1a, 1b; 2a, 2bii; 3a, 3bii), which are shown again in full in Section 2.7. A
parallel strand of analysis will investigate the consistency of these issues across students from
different cultural backgrounds (research questions 1c, 2bi, 3bi). The importance of cultural
background and the concept of cultural variation in students’ dispositions is the subject of
Chapter Six.
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2.7 Research questions
1. What is the dispositional profile of the PGCW student cohort?
a. Within the profile, is there significant variation between individuals?
b. If (a), are there clusters of students with similar dispositional profiles?
c. If (b), is cluster membership related to participants’ cultural background?
2. Is there an underlying dimensionality to this dispositional profile?
a. If so, is this dimensionality independent or interrelated?
b. If so, is dimensionality consistent across sub-groups based on:
i.

different cultural backgrounds?

ii.

dispositional clusters identified in 1b?

3. To what extent do students’ dispositional profiles predict academic achievement?
a. Which dispositional attributes or dimensions predict academic achievement?
b. Is prediction of academic achievement consistent across sub-groups based on:
i.

different cultural backgrounds?

ii.

dispositional clusters identified in 1b?
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Chapter 3
3.1 Introduction
This chapter explores the importance of cultural context in the development of individuals’
dispositional attributes; considering, by extension, whether groups of individuals from
different cultural backgrounds might exhibit different dispositional profiles in the same
context. This follows from Chapter Two, which discussed dispositional profiles in general, by
going on to consider to what extent such generalisations might be applicable cross-culturally.
As has been outlined previously, the present research is designed to initially gather and
analyse whole-cohort data to describe the postgraduate coursework cohort’s dispositional
profile, identify potential clusters based on patterns of dispositional variation, identify any
underlying dispositional dimensions and consider the relationships between dispositional
profile and academic achievement. Alongside that focus on dispositional learning theory is a
culturally comparative strand of enquiry, which asks at each stage whether the results are
consistent for students from different cultural backgrounds.
Before directly addressing the research questions, this chapter addresses the relevance of
cultural context in a broader sense. The potentially thorny issue of cross-cultural
generalisation of theory is far from universally acknowledged in the literature, so the
importance of cultural background to individuals’ dispositions towards learning is explained
and justified (Section 3.2). From there, Section 3.3 is set out in three parts, overviewing the
extant literature in terms of cultural variability of dispositional attributes in the epistemic,
metacognitive and affective domains. As becomes evident in those sections, there has been a
general lack of cross-cultural research for many dispositional attributes. Alongside the
predominance of American and European studies, there are some that address populations in
East Asia; other countries and even continents are largely invisible in the literature, for
example the author found no relevant studies that explored dispositional beliefs in India, the
second most populous country in the world, or Africa, the second largest continent. Beyond
America and Europe, the next best represented region in the research is China, and so the
expected dispositional profile of ‘the Chinese learner’ is the focus of Section 3.4. The chapter
then closes by connecting identified weaknesses in the extant literature with the current
research questions, to show this study’s contribution to the field.
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3.1.1

Defining Culture

In the present discussion, culture refers to social behaviour and expectations. It is not about
phenotypic expression, i.e. skin colour or physical characteristics, or about genetic variation
between races. Culture here is about a collective social experience, which teaches individuals
to adopt culturally acceptable norms, expectations and values. This is perhaps closer to some
definitions of ethnicity, rather than race (c.f. DeCuir-Gunby & Schutz, 2014). Triandis and Suh
(2002) describe culture as ‘shared standard operating procedures’ (p.136). This definition is
particularly relevant here, because individuals’ dispositional beliefs can also be considered as
the default dispositional settings that lead to ‘standard operating procedures’ in an
educational context.
Due to the relatively small sample size of this research, and the conceptual complexity of
‘culture’, participants’ nationalities are used as representative of regional cultural
membership. The dispositional profile of, for example, South-east Asian participants can then
be compared against that of Middle Eastern participants. This is not intended to indicate that
all people in those regions exhibit culturally homogeneity, but provides a practical means of
forming approximate cultural groups for comparative analysis. This approach is detailed
further in Chapter Four (Method) and Chapter Six (Cultural Comparison).

3.2 Culture and individual differences
Much of our perception is cognitively constructed. Indeed, recent work suggests that true
perception of reality (‘veridical perception’) is actually selected out evolutionarily, and that all
species operate more successfully, that is they are more ‘fit’ in evolutionary terms, when
perceptions operate as cognitive constructions (Hoffman & Prakash, 2014). If this is true for
perception of objects normally considered physically permanent, then it logical to assume that
it also holds for abstract concepts, experiences and beliefs. In the same way that species-wide
selection ‘shapes perceptual systems to guide fitter behaviour’ (p. 1071, Hoffman & Singh,
2012), individual experiences shape dispositions to create contextually adaptive behaviour. If
the self is considered as an emergent ‘interface with society’ (Baumeister, 2017), then it is
clear that an effective self must be socially, and therefore culturally, compatible with other
individuals. These ideas of social compatibility fit easily alongside sociocultural theories of
personal development such as those of Piaget and Vygotsky, which are already widely
influential in education.
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In this framework, it is increasingly less meaningful to talk about ‘content’ in the traditional
sense of the word. All propositions, whether physical or abstract, are perceived interpretively
by individual brains; and are therefore perceived differently. To put it another way:
‘knowledge in ineluctably shaped by those doing the knowing … there is an unavoidable
‘‘world-to-mind direction of fit’’ between things in the world and the manner of their
understanding.’ (Searle, 1983, as cited in Hallett et al., 2002, p. 285). This means each piece of
information, each task, and all feedback provided by teachers is perceived, and thus
interpreted, individually by each student. Even similar students in the same class apparently
experiencing the same teaching, are not sharing precisely the same experience. This is the
reason that individual differences are essential in any model of learning. Above this layer of
individual differences, it is plausible that there are also group differences; that is, individuals in
one context may tend towards particular patterns of cognition and behaviour, which may
differ from the tendencies of individuals in another context. Indeed, some researchers go as
far as to claim that the ‘self’ is defined within the group (Baumeister, 2017; Hogg, 2017), or,
phrased differently, that ‘the idea that “I” is a social product’ (Kitayama & Cohen, 2010, p.
137). A strong argument therefore exists for acknowledging sociocultural contexts, and
considering whether patterns of individual variation exist within different groups of people.
Alongside individual variation, then, there are likely to be similarities within social groups.
Psychologists have long accepted that adult behaviour around children influences their
behaviour and development. Bandura’s now classic Bobo doll experiment demonstrated
clearly that children mimic and elaborate on behaviours they see performed by adults
(Bandura, Ross, & Ross, 1961). More recently, research has shown the influence of parents’
conditional regard, and how this increases children’s performance of desired behaviours
(Assor, Roth, & Deci, 2004). Whilst straightforward imitative learning or operant conditioning
are unlikely to explain complex individual variation, there is clearly evidence that children
recognise and respond to social acceptance or rejection of behaviours, and this influences
their decisions about which behaviours to perform. Over time, accumulation of cultural
knowledge leads to ‘cultural fluency’ (Mourey, Lam, & Oyserman, 2015) which is advantageous
because it can free up cognitive resources for other purposes. Dispositional characteristics
such as a tendency towards deliberate metacognitive analysis of social interactions can
promote better metacognitive handling of intercultural situations, facilitating more successful
collaborative and individual outcomes (Chua, Morris, & Mor, 2012; Van Dyne et al., 2012).
In an educational context, where teachers are typically seen as authority figures more than
care-givers, conditional regard from teachers is at least equally likely to generate performance
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of desired learning behaviours. In fact, students’ behaviours are likely to develop in response
to both explicit and implicit ‘feedback’ from parents, teachers, peers and society at large. As
Anderson (1991, cited in Winne, 1995) proposed, ‘the mind has the structure it has because
the world has the structure it has’. This can be related to Bourdieu’s (1977) concept of doxa,
i.e. socially driven beliefs or assumptions that affect the ways individuals interpret themselves
and their environment. He states that the existence of such beliefs ‘goes without saying,
because it comes without saying’ (Bourdieu, 1977, p. 167). While classical rhetoric opposes the
concepts of doxa and episteme, it is possible to consider unconsciously held epistemic beliefs
within the broad category of doxa, in the sense that they are socially conditioned assumptions
that influence individuals’ interpretation of themselves and their environment. When such
assumptions are violated, this might logically trigger more effortful systematic cognitive
processing, alongside affective challenges such as feelings of discomfort and confusion
(Mourey et al., 2015). There is therefore a strong incentive to develop assumptions that align
with one’s normal environment, to achieve cultural fluency and avoid experiences of conflict
or dissonance.
Cognitive and sociocultural research may at times be conceptualised as diametrically opposed,
yet this does not have to be problematic for the research that combines them. Attempting to
fully unite the two perspectives may be considered an ‘unnecessary foray or unachievable
feat’ (Alexander, 2007), but it may yet be fruitful to consider a spectrum of cognitive and
sociocultural research, neither of which can exist in strict isolation from the other. This implies
that perhaps the best view is from the middle of the metaphorical bridge. Adopting such a
view suggests that analysis at the group level is required to complement that at the individual
level. In the context of the current study, analysis at the group level can help our
understanding of which dispositional characteristics appear to be universal, and which might
vary between students from different backgrounds.
Some of the best known work in cultural comparative research is that of Hofstede (1984), who
offered the following definition of culture: ‘the collective programming of the mind which
distinguishes the members of one group or society from those of another’ [italics added]. This
highlights the significance of comparative cultural analysis, because part of the function of
culture is to differentiate one group from another. Hofstede proposed a series of dimensions
along which, he suggested, different national cultures varied. Four dimensions were originally
specified, these being individualism-collectivism, uncertainty avoidance, power distance, and
masculine-feminine (task or person orientation). Later work saw the addition of two further
dimensions, long-term orientation (also called Confucian dynamism) and indulgence-restraint.
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This paradigm originated within a business management context, but there are ‘plausible
consequences’ for individual psychology (Oyserman & Wing-Sing Lee, 2010) and it is not
difficult to see how some of Hofstede’s dimensions might translate into educationally relevant
dispositional tendencies. For example, strong uncertainty avoidance may lead to epistemic
beliefs such as certain and simple knowledge. Collectivist cultures with high power-distance
may inhibit autonomous thinking or the challenging of authority. A long-term orientation
might be more likely to promote effortful learning, as compared to a present focus that might
emphasise current ability. Some dispositional research has begun to incorporated aspects of
Hofstede’s dimensions, finding that there are logical connections between these and groups of
students’ dispositional profiles (Tempelaar, Rienties, Mittelmeier, & Nguyen, 2018)
Other researchers have proposed alternative dimensions of cultural variation, and some of
these have been related to study of personality. Triandis and Suh (2002) suggest that
individualism/collectivism corresponds to a deep structure of cultural differences, with people
in collectivist cultures seeing themselves as more flexible within a stable environment,
whereas individualistic people are more likely to see themselves as stable and to make
dispositional rather than situational attributions. The same authors also suggest that traits may
therefore be more predictive of behaviour in individualist cultures, and be less useful in
collectivist cultures. The focus on individualism’s role is not new, and can be traced back at
least as far as Durkheim’s organic and mechanical solidarity and Weber’s Protestant work
ethic. However, traditional assumptions of individualism-collectivism have been challenged,
particularly considering that many of these models originated from within individualist
cultures:
…contemporary American psychological research is particularly suited to
an individualistic worldview and may not necessarily fit as a universal
model of human behaviour to the extent that other peoples or regions of
the world are sharply different from Americans in individualism and
collectivism.
(Oyserman, Coon, & Kemmelmeier, 2002, p. 4).
A meta-analysis of cross-cultural studies found evidence for variation in terms of individualism
(see Figure 3.1), and in support of the traditional assumption that English-speaking and
European populations exhibit greater individualism than East Asian, African and Middle
Eastern samples (Oyserman et al., 2002). However the parallel analysis investigating levels of
collectivism found American samples to be significantly more collectivist than Japanese
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samples, and not significantly different from Korean samples. This is clearly an area that
requires further explicit attention, although the individualist-collectivist spectrum is not a
specific focus in the current study.

Figure 3.1: Individualism in various regions (Oyserman et al., 2002, p. 13)

3.2.1

Cultural variance in dispositional attributes

In terms of dispositional attributes, there are at least three fundamental ways that variation
might exist between cultural groups. Firstly, it is possible that the same set of specific
attributes is not equally relevant to different cultures. For example, a sense of self efficacy
might be very important in some cultures and not important or even not identifiable in
others5. Thus it may not be meaningful to compare certain attributes across cultures. Related
to this, if conceptions of certain attributes vary between cultures, then it is invalid to simply
translate an instrument into a second language and apply it in another culture expecting to
achieve meaningful results (a detailed explanation of this is offered by Sternberg, 2010, in the
context of measuring intelligence across cultures). The current study neither seeks to
comprehensively define all dispositional attributes, nor does it qualitatively explore
dispositional attributes in various cultures – such work is far beyond the present scope.
However, it may be that such work will become necessary in the future, in order to determine

5

Self efficacy is named here purely as a hypothetical example. In fact, work has been done to
demonstrate the cross-cultural applicability of self efficacy, see for example (Muis & Duffy, 2013) and
(Scholz et al., 2002).
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universal dispositional attributes. Secondly, it is possible that the same basic attributes apply
across all cultures, but with variation in the relationships between them. In this scenario it
might still be relevant to compare basic dispositional profiles, but any model of attributes’
interactions might be culturally specific. The present study examines this second possibility
directly, by profiling different groups of participants and by testing a model of dispositional
learning across cultural groups. Thirdly, it is possible that the same dispositional profile might
lead to different academic outcomes in different cultural contexts – that is, that the same
attributes interacting the same way may result in academic success or failure in different
academic contexts. This issue is addressed indirectly, through the assumption that participants
exhibit profiles that were adaptive in their prior educational life. Of course it is also possible
that all dispositional attributes, their interaction and their relationship to academic success are
entirely universal; but this cannot be assumed.
This concept of cultural variation has largely been neglected in the dispositional literature, as it
has been in much of the wider psychological and sociological literature (Watkins, 2000).
Indeed, there sometimes appears to be a tacit assumption that ‘theory, constructs, and how
those constructs are measured are culturally neutral and universally applied’ (DeCuir-Gunby &
Schutz, 2014, p. 251). The same authors continue to explain that:
It is an untested assumption to suggest that all groups function in the
same manner as those that are White, male, and/or middle class.
Likewise, it is even more problematic to assume that groups that do not
perform in the same manner are deficient (p. 251).
Zusho and Clayton (2011) have promoted ‘culturizing’ achievement goal theory, and the same
argument might be made for many other strands of educational psychology that have been
fostered in largely European and North American settings. It is argued here that there may be
cultural variation in the dispositional profiles of postgraduate coursework students, and that
such dispositional variation may also relate to academic achievement. Dispositions that are
misaligned with local expectations may cause problems with ‘cultural fluency’ (Mourey et al.,
2015) in the academic context, and therefore inhibit academic achievement. Further, it is
important to test any model of dispositional beliefs and achievement across cultures, to check
for consistency rather than assuming it.
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3.3 Culture in the three dispositional domains
Whilst culture has not featured prominently in the individual differences literature, there are
examples of studies that have compared dispositional attributes across groups of students
from various cultural backgrounds. For example, differences have been shown in attribution
tendencies (Mezulis, Abramson, Hyde, & Hankin, 2004; Morris & Peng, 1994), motivation
(Heine, 2010), self-concept and well-being (Oyserman et al., 2002), and holistic or analytic
processing (Varnum, Grossman, Kitayama, & Nisbett, 2010). The following sections overview
the existing evidence for cultural variation (or homogeneity) in the three domains of the
current study: epistemic, metacognitive and affective. The focus on individual differences
literature means that there is an emphasis on empirical studies, which in many cases relate
closely to the methodological structure of the present study. This is not to disregard other,
qualitative, work, which also enriches our understanding of culture but is beyond the
immediate scope of this study.
3.3.1

Culture and epistemic beliefs
“One hundred repetitions three nights a week for four years,
thought Bernard Marx... Sixty-two thousand four hundred
repetitions make one truth.” Brave New World, Aldous Huxley

Huxley posits a society where deliberate conditioning creates uncritical acceptance of
apparently axiomatic ‘truths’. This reflects elements of education systems, where exposure to
particular (often implicit) messages creates tacit assumptions about what knowledge is, what
learning looks like, and how good students behave – the core dimensions of epistemic beliefs.
Humans are social creatures, and are hardwired to learn and conform to socially acceptable
behaviour. Even politicians endeavour to display behaviour that is acceptable within the
bounds of the political sphere. However, societies vary; thus what is acceptable in one context,
may not be equally rewarded in another. Epistemological beliefs have even been defined as
‘socially shared intuitions about the nature of knowledge and the nature of learning’ (J.-C. J.
Jehng, S. D. Johnson, & R. C. Anderson, 1993, p. 24, italics added). The conceptual change
literature has recognised the significance of both sociocultural and cognitive perspectives
(Alexander, 2007; P. K. Murphy, 2007), given that all individual change occurs in a sociocultural
context. While the two camps of the ‘epistemic battlefield’ (P. K. Murphy, 2007, p. 42)
approach their research from opposing theoretical perspectives, in many cases it is possible to
reconcile their respective understandings. As Alexander (2007) rightly states, ‘those who
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represent the soft perspective do not have to build bridges between cognitive and
sociocultural orientations’ (p. 69).
Epistemic beliefs research has begun to attend to the importance of context. For example
Hammer and Elby (2002) describe ‘epistemic resources’, that are selected for their appropriacy
within a particular context. Benita, Roth, and Deci (2014) have shown that mastery goals may
lead to more positive psychological outcomes in environments where autonomy is supported.
Dompnier et al. (2009, as cited in Benita et al., 2014) showed that the relationship between
mastery goals and academic achievement was mediated by social desirability and social utility.
Evidence also exists to show that in college classrooms, performance-approach goals may help
promote graded performances necessary for academic success, and that such advantages
might vary according to gender, age, and learning environment (Midgley, Middleton, & Kaplan,
2001). Such results suggest that it may be naïve to assume that attributes often considered
‘sophisticated’ (e.g. belief that knowledge is complex, or adoption of mastery goals) are
universally adaptive for all students in all contexts. For this reason, some researchers are
rejecting the description of any epistemic beliefs as ‘sophisticated’, preferring alternative
descriptors such as ‘adaptive’ (Braten et al., 2008; Lindfors et al., 2017). The conceptualisation
of epistemic beliefs as being more or less adaptive in different contexts fits well with the idea
that students’ epistemic beliefs may not translate successfully between cultures.
Indeed, even the dimensions of epistemic beliefs may vary between cultures. Significant issues
in measurement of epistemic beliefs have already been discussed (see Chapter Two) which
may in part be responsible for different dimensional structures having been identified in
different studies. However, there is accumulating evidence that the four factor structure
commonly described in western studies may simply not be applicable in other cultures. For
example studies in the Turkish context have identified or confirmed a three factor structure
when using translations of various western instruments: Schommer’s (1990) Epistemological
Beliefs Questionnaire (Arslantas, 2016; Hakan & Munire, 2012; Onen & Ulusoy, 2014;
Tanriverdi, 2012) and Schraw, Bendixen and Dunkle’s (2002) Epistemic Beliefs Inventory (Cam,
Topcu, Sulun, Guven, & Arabaxioglu, 2012). The three factors identified in these Turkish
studies are quick learning, innate ability and certain knowledge. The relationships between
these and students’ approaches to learning appear to be consistent with western findings, i.e.
that more naïve beliefs correlate with surface approach and vice versa (Tanriverdi, 2012).
However, the majority of these studies do not report thorough psychometrics, such as the
details of exploratory or confirmatory factor analyses, item loadings or scale reliabilities.
Further, the original study most commonly built upon, Deryakulu and Buyukozturk, 2002, was
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published in a Turkish journal, in Turkish language, which makes it difficult for non-Turkish
speakers to assess the strength of that instrument.
Alternative factor structures have also been identified in Asian studies of epistemic beliefs for
details, see the overview table in Appendix 1). A cultural dichotomy is commonly drawn
between Asian Confucian heritage cultures, thought to emphasise respect of authority and
conformity, and European Socratic, post-renaissance cultures typified by free thought and
rational argument. Clearly there are many more cultural traditions in other parts of the world,
but these two have attracted probably the greatest attention within the literature. Even within
modern Western culture, however, it has been suggested that a contemporary emphasis on
tolerance and conflict-avoidance may in fact serve to undermine more evaluativist epistemic
beliefs:
One factor we would point to as salient is the intellectual climate and
values that prevail in Western culture. At the heart of the evaluativist
epistemological position is the view that reasoned argument is worthwhile
and the most productive path to knowledge. Competing perhaps with this
set of values in modern society are the values of social tolerance and
acceptance reflected in the ``live and let live'' and ``to each his own''
adages. There is much in modern society to suggest that the latter set of
values overpower the former, with the result being an inhibition of
intellectual development beyond the multiplist level. (Kuhn et al., 2000, p.
325)
In addition to prevailing philosophical traditions, religious practice may also be relevant;
particularly where it exerts a strong influence over broader culture, such as Catholicism in the
Philippines (Wong & Chai, 2010). For example, connections have been drawn between
orthodox religious beliefs and dualist epistemic beliefs in a study of Dutch Catholics
(Desimpelaere, Sulas, Duriez, & Hutsebaut, 1999). An Israeli study comparing the epistemic
beliefs of students at a religious and non-religious school also found differences according to
the culture of each institution (Gottlieb, 2007). Religious beliefs are not a focus of the current
study, however, and are mentioned here only due to their role as an element of broader
culture. Also of peripheral importance is the role of culture and moral theory. It was argued
above (Sections 2.2.3, 2.2.4) that there may be conceptual or even neurological connections
between epistemic and moral reasoning. It is therefore relevant to briefly address moral
theory in terms of its cultural universality. According to T. Dawson (2002, p. 155) Kohlberg’s
70

stages of moral development cannot claim cultural universality, neither in terms of conceptual
content nor highest stage attainment. Because moral development is a longer-established field
than epistemic beliefs, the cultural variability of moral beliefs and behaviour may inform the
research of similar variability the field of epistemic beliefs.
Thus far, most of the literature cited in this section has not directly addressed the issue of
variation across cultures. There are some examples of studies that have contrasted the
epistemic beliefs of participants from different countries and/or culture. As with the wider
epistemic beliefs literature, comparison across studies is difficult due to variation in samples,
instruments and methodology. However, sufficient evidence exists to support the premise that
epistemic beliefs do appear to vary between different cultural contexts. For example, a
European study comparing Norwegian and Spanish students found cross-cultural
generalisability as well as “cultural embeddedness of topic-specific epistemic beliefs”,
concluding that “cultural variables were a the root of observed differences in the
dimensionality of epistemic beliefs” (Braten, Gil, Stromso, & Vidal-Abarca, 2009, p. 553). In
North America, Muis and Sinatra (2008) identified differences in constructivism between
students at Canadian and American universities. This was attributed to variation in course
design, which could be considered to represent differences in academic culture, but the
authors did not suggest national cultural variation in epistemic beliefs. An Israeli piece
published in the same volume did find cultural variation in patterns of epistemic beliefs
between secular Jewish, religious Jewish, and Bedouin students, finding that “day-to-day
interactions and cultural models play central roles in the formation of epistemological beliefs
and in the ways in which they are employed” (Tabak & Weinstock, 2008, p. 191).
However, those conclusions were based on the synthesis of results from three cross-sectional
studies, rather than a direct empirical comparison of samples. Indeed, of the nine chapters
presented under the heading ‘Empirical studies on Cultural-specific Epistemology’, within a
book subtitled ‘Epistemological Studies across Diverse Cultures’, Muis and Sinatra (2008) offer
the only direct empirical comparison of culturally different samples. The other studies
reported are either theoretical, focus on variation in micro-level subculture (e.g. family
environment or college major) or describe a single non-Western context. If such a focused
volume as this could not find more direct empirical comparison of epistemic beliefs across
cultures, it comes as no surprise that in the same year Hofer (2008) called for further research
within and between countries to better understand the nature of epistemic beliefs across
cultures, as well as highlighting a need to consider pedagogical implications to better achieve
cultural competency. The current study therefore aims to contribute to this line of enquiry.
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3.3.2

Culture and metacognitive beliefs

There is a paucity of research directly examining the extent of variation in metacognition
between individuals from different cultural backgrounds. When searching the literature for
cultural variation in metacognitive beliefs and behaviours, the results tend to address
metacognitive approaches to managing cultural differences. This is indirectly relevant to the
current study, in the sense that different academic expectations in Australia can be considered
as cultural differences for international students, but it is not the primary focus here. Rather,
this section attempts to summarise the extant evidence for any variation in metacognitive
beliefs and behaviours between students from different cultural backgrounds. That
interpretation of cultural variation is not common in the individual differences research, but
there has received some attention from researchers in the area of second language learning.
There are also some interesting studies in the field of social metacognition, defined as the
collective monitoring and control of knowledge, emotion and actions by members of a group
(Chiu & Kuo, 2010). This is useful when considering the mechanisms for cultural variation (see
Schraw & Moshman, 1995), but less relevant in providing evidence of metacognitive variation
between different cultural groups.
Metacognition has also been considered as a subset of general intelligence, alongside
adaptation to the environment and the ability to think and learn (Sternberg, 2010). Sternberg
then outlines a series of cultural studies illustrating various aspects of intelligence, identifying
differences between Western and Eastern theories of intelligence and ways of thinking. An
earlier study even identified variance in conceptions of intelligence between different ethnic
groups in the same geographical area, and found that children’s academic achievement
correlated with the extent to which their parents’ conceptions of intelligence matched those
held by their children’s teachers (Sternberg & Okagaki, 1993). This supports the idea that the
academic system will reward cultural conformity in students’ beliefs, creating challenges for
students socialised within other cultures.
Distinct from the influence of culture upon traditional metacognition, ‘cultural metacognition’
describes metacognition about culture. It has been suggested that cultural metacognition can
enable individuals to better cope with large amounts of cultural knowledge (Chua et al., 2012),
such as international students combining academic experiences from two or more countries.
At the same time, however, the concept of ‘regulatory depletion’ (Baumeister & Vohs, 2016;
DeWall, Baumeister, Schurtz, & Gailliot, 2010; Lopez, Vohs, Wagner, & Heatherton, 2015; Vohs
et al., 2008) may also affect such students. This is based on the idea that individuals possess a
72

finite capacity for self-regulation, and thus each act of regulation ‘costs’ effort that therefore
ceases to be available for other regulatory tasks. This kind of zero-sum approach to regulation
would suggest that students employing metacognitive effort to overcome cultural disparities
would then have fewer metacognitive resources available to address academic tasks.
Combining the concepts of culture, intelligence, and metacognition, and drawing on work by
Sternberg, Van Dyne et al. (2012) propose metacognitive cultural intelligence as one of four
primary factors of overall cultural intelligence; the other three being cognitive, motivational
and behavioural cultural intelligence. These factors may be measured using the Cultural
Intelligence Scale (CQS) (Ang et al., 2007) which has shown consistency across student and
professional populations, stability across time, and generalizability across culturally diverse
samples (Van Dyne et al., 2012). Within metacognitive cultural intelligence, the CQS measures
the three sub-factors of planning, awareness (monitoring) and checking (evaluation), based on
the work of Pintrich and De Groot (1990) and Schraw and Dennison (1994). In line with Chua et
al. (2012), Van Dyne et al. (2012) suggest that stronger metacognitive cultural intelligence
better equips individuals to successfully navigate intercultural communication, and thus to
achieve better outcomes in cross-cultural situations.
In summary, there is reason to expect that overall stronger metacognitive beliefs ought to
support better academic achievement in cross-cultural contexts, such as international students
studying in Australian university settings. There is also evidence to suggest that metacognitive
beliefs that evolved in one cultural context, i.e. outside Australia, may vary between cultures,
and that they may not necessarily be successful in a new context, i.e. an Australian university.
However, there has not as yet been any empirical examination of these questions. The present
study endeavours to learn more about this issue.
3.3.3

Culture and affective beliefs

As explained in the preceding sections, culture is important in the determination of individuals’
identity and experiences. Just as this affects epistemic and metacognitive beliefs and
behaviours, so it also affects emotional and motivational attributes (Markus & Kitayama, 1991;
Watkins, 2000). Some work has suggested that the same elements motivate academic success
in all cultures, for example Lee’s (2014) analysis of PISA data concluded that enjoyment of
reading or use of reading strategies (i.e. affective or metacognitive variables) best predicted
reading achievement in all countries surveyed, and therefore “what motivates human learning
is invariant across countries” (p.364). In terms of specific dispositional attributes, there is very
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little comparative work reported in the literature. Because of this, this section is somewhat
shorter and more speculative than the previous two.
One can infer some expected cultural differences from findings such as the adaptivity of
mastery goals being dependent on autonomy support (Benita et al., 2014); one would
therefore expect that cultural variation in autonomy support might influence the adaptiveness
of students adopting mastery goals. However, the complexity of cultural differences in areas
such as social norms, academic expectations, and student/teacher roles means that such
inferences cannot be assumed to be accurate. Goals and motivation have been compared
between cultural groups in the United States (Zusho, Pintrich, & Cortina, 2005), finding that
although the levels of particular attributes varied between Asian- and Anglo-American
students, similar relationships existed for both ethnic groups between motivation, goals and
outcomes. Focused exploration is required to test such hypotheses in various cultural contexts
before we can conclude that any relationships do or do not hold true across cultures.
Within the higher education sector, it is likely that international students experiencing some
degree of culture shock might need to overcome affective barriers to successful study. For
example, recently arrived students might struggle with a weak sense of belonging, diminished
sense of general competence, feelings of homesickness, and the overall exhaustion of working
in a very unfamiliar environment. Some of the same challenges may also be experienced by
native students who are studying at a more advanced level than they have before, albeit
probably to a lesser extent. In such a context, dispositional tendencies towards stronger selfefficacy or use of coping strategies may be especially relevant to students’ academic
outcomes. As described above, however, the ‘translation’ of such dispositional attributes
across cultures cannot be assumed. Heine, Lehman, Markus, and Kitayama (1999) propose that
even the broad need for positive self-regard may be culturally rooted, with “scant evidence for
a need for positive self-regard among Japanese” (p. 766). Thus the importance of an attribute
such as self-efficacy may not hold constant across students from various cultural backgrounds.
An additional consideration is that attributes that might seem relatively stable may be, or are
likely to be, influenced by ongoing affective states. For example, if culture shock causes
cognitive overload and emotional fatigue, then even a student who would otherwise report
high need for cognition may cease to enjoy the challenge of complex and effortful academic
tasks. Further, it is possible that such contingency responses may vary according to students’
typical level of need for cognition. There is some evidence that students with lower need for
cognition may be more influenced by affective feelings and ‘gut’ reactions, whereas those with
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higher need for cognition tend to rely more on cognitive judgements (Petty, Brinol, Loersch, &
McCaslin, 2009). Additionally, the concept of regulatory depletion (Baumeister & Vohs, 2016;
DeWall et al., 2010; Lopez et al., 2015; Vohs et al., 2008), described above (Section 3.3.2),
might suggest that as students become more depleted their inherent traits become more
pronounced. Thus a student with normally low need for cognition might be capable of
regulating their behaviour to cope well with complex academic tasks if they are able to
dedicate all their regulatory effort to their academic work. However, if regulatory effort is also
being expended to overcome cultural difference, language barriers, or negative affect such as
low self-efficacy, then the same student may be much less capable of ‘over-riding’ their natural
state of not enjoying complex tasks.
It has been demonstrated that inter-racial interactions require increased self-regulatory
resources relative to interactions between same-race individuals (Richeson & Trawalter, 2005),
and the same is true for non-habitual behaviour, i.e. to comply with the norms of an unfamiliar
culture (Vohs, Baumeister & Cirocco, 2005, as cited in DeWall et al., 2010); both these issues
would be daily challenges for many international students. Decision-making can also deplete
regulatory resources (Vohs et al., 2008), and this effect has been shown to be moderated by
self- or other-orientation even provided physiological evidence for such regulatory depletion,
based on blood glucose levels affecting both self-control and social behaviours (Gailliot et al.,
2007). The overall conclusion that “depletion increases vulnerability to negative emotion”
(Baumeister & Vohs, 2016, p. 90) serves to underscore the importance of dispositional
attributes such as self-efficacy and coping tendencies, because these will influence the way
students react to, and manage, depletion and stress.
Therefore, whilst there is little extant evidence directly assessing the role of culture in affective
dispositional attributes, there is ample evidence that such research is worth pursuing. Both
differences in typical values and norms between students of different cultural backgrounds,
and the different experiences of culturally native or non-native students at university, might
introduce important variability in the way affective attributes relate to other dispositional
attributes and to academic achievement.

3.4 The Chinese learner
As has been shown in the preceding sections, there is a lack of research addressing cultural
differences in learners’ dispositional attributes. The bulk of the literature stems from Western,
often North American, researchers and samples. One of the best-researched alternative
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populations is Chinese students, perhaps because of the perceived dichotomy between North
American and Chinese culture “the different cultural and education systems in the People’s
Republic of China and the United States may create different learning environments that, in
turn, lead to different cognitive-developmental patterns.” (L. Zhang, 1999, p. 427). Chinese
students also form a large proportion of international students enrolled in postgraduate
coursework degrees in western countries, including Australia, (see discussion in Section 1.4.2),
so it is worthwhile to review the literature describing their learning. Much of the work on ‘the
Chinese Learner’ has been done, or begun, by Biggs and Watkins (Biggs, 1998; Watkins & Biggs,
2001, 1996). They investigated the apparent paradox of surface approaches to learning leading
to internationally recognised high academic achievement.
Chinese academic culture promotes diligence and self-discipline, and emphasises the
importance of effort over innate ability (Watkins, 2000). These attributes ought to be adaptive
in Western contexts also. However, another aspect of Confucian-heritage academic culture is
the veneration of experts, and thus a tendency not to question authority or challenge
accepted views. This is likely to link to epistemic beliefs such as an external source of
knowledge and authoritarian justification of knowledge, which in turn might manifest in low
levels of critical analysis and independent thinking; both of which are prized in Western
academic culture, particularly at the postgraduate level. It has also been suggested that
Chinese students may have greater dependence on teachers than do students in Western
contexts. (Chan 1999, as cited in Chi, Liu, & Bai, 2017). This is supported by Lu, Chin, Yao, Xu,
and Xiao (2010), who cite a postgraduate student reporting “less instruction here [Australia],
students need to study mainly by themselves, in my country students just did what their
teachers told.” (p. 122). Yin, Lu, and Wang (2014) add that Chinese university teaching often
assumes that students have low knowledge and low learning ability, in direct contrast to US
institutions that assume students will have background knowledge and ability. It is entirely
feasible that Chinese students familiar with relying on their teachers and not needing to
demonstrate strong critical thinking would struggle, at least initially, to achieve highly in a
Western postgraduate context. In addition, given that many postgraduate coursework degrees
emphasise independent study, perhaps with fewer contact hours than undergraduate degrees,
there might be little explicit support for Chinese students to adapt successfully to a Western
academic culture.
One difficulty in comparing dispositional attributes across cultural contexts is that
measurement instruments are commonly developed in one context and applied in another.
For example, an instrument might be designed in a North American context, based on wider
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research also in a Western context, and tested with North American participants. If such an
instrument were to be directly translated into a second language and then applied in a second
cultural context, there is every possibility that the items may not accurately tap into the same
constructs – or even that the same constructs may not be relevant in the same way in that
culture. This is discussed above in Section 2.2.1, which describes Turkish application of western
instruments for the measurement of epistemic beliefs. Alternatively, qualitative research may
be conducted within the second culture, in order to provide a solid theoretical foundation for
designing an instrument specifically tailored for that culture. In this scenario, however, the
results found by employing such an instrument may not be directly comparable to those found
by using other instruments elsewhere. In the field of epistemic beliefs, the issue is further
complicated by the fact that even studies using the same instrument in similar contexts have
reported different epistemic structure (see Appendix 1 for an overview of studies into
epistemic beliefs).
One way to overcome the difficulty of comparing results is to run parallel studies with students
from different cultural groups, verifying the stability of an instrument across samples. This was
the approach applied by Zhang (1999; 1994), who worked with one sample of university
students from the United States and two from the People’s Republic of China. This study used
a newly developed instrument (the Zhang Cognitive Development Inventory, ZCDI), which
aimed to assess three levels of epistemic development based on Perry’s (Perry, 1970) dualism,
relativism, and commitment in relativism. Findings indicated that the instrument was valid
across all samples, but both the structure of beliefs and the developmental pattern of Chinese
students was different from that of their American counterparts. The US sample produced a
three factor structure, and both Chinese samples gave two factor solutions during analysis.
Zhang (1999) concludes that “Perry’s (1970) scheme cannot be generalised to the Chinese
culture” (p. 435). This line of research was continued by Zhang, who subsequently
summarised ZCDI scale reliabilities for different sample, ranging from .57 to .87 (L.-f. Zhang,
2002). However, a search of the literature did not find examples of the ZCDI being applied by
other researchers, and therefore it is difficult to compare Zhang’s results to others.
An instrument that has been applied more broadly is the Epistemic Beliefs Questionnaire
(EBQ) (Chan & Elliot, 2002) which is a Chinese translation of Schommer’s (1990) Epistemic
Beliefs Questionnaire. In line with Schommer’s results, the instrument identified four
epistemic dimensions in the Hong Kong sample that Chan and Elliot worked with. However,
the nature of the dimensions was not entirely consistent, and the authors speculate that this
may be due to underlying cultural differences. The same four factor structure was replicated
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by a later study (Chan & Elliot, 2004) with a second Hong Kong Chinese sample, and by other
researchers elsewhere (J. C.-K. Lee, Zhang, Song, & Hunag, 2013; Sosu & Gray, 2012). The
Epistemic Beliefs Inventory (Schraw et al., 2002) has also been translated into Chinese ([EBI-C],
Wang, Zhang, Zhang, & Hou, 2013). The Chinese version maintained the original five factor
structure, with some adjustments in retention of items; the authors conclude that the same
constructs are being measured, and ‘the factor structure was more similar than different’
(Wang et al., 2013, p. 105). Omniscient authority did not emerge strongly in the data, which is
in fact in line with Schommer’s early results (Schommer, 1990; Schommer, Crouse, & Rhodes,
1992). Wang et al. (2013) hypothesise that this is due to the items describing ‘obedience to the
more powerful’ (p. 105) rather than source of knowledge. Perhaps interestingly, given the
purpose of this study to validate a Chinese version of a western instrument, exploratory factor
analysis was not conducted; a point which the authors acknowledge but do not explain.
As with western studies, Chinese work has found relationships between epistemic beliefs and
other learning variables, for example strategies for online literature searching (Dong, Liang, Yu,
Wu, & Tsai, 2014). Results suggested that epistemic beliefs may play an increasingly important
role in students’ judgements as they progress to more advanced study, and that belief in
learning process/effort was related to application of authority- and content-based searching
strategies. Authority related to the prestige of a source, e.g. ‘If the article is accepted by a
renowned (or prestigious) journal, I think it is correct” (p. 255). Content related to the detailed
reading of content, measured by items such as ‘If there is a strong connection between the
content and what I am looking for, I think the article is useful’ (p. 255). Arguably, however,
those kinds of strategies do not represent epistemically sophisticated practices – at least as
typically construed in the established (western-dominated) literature. While students should
be encouraged to evaluate the source of evidence, and to understand evidence in detail, the
example items provided by the authors suggest a reliance on authority as the source of
knowledge and a tendency towards confirmation bias by seeking information that matches
‘what I am looking for’. These views would suggest epistemic assumptions about the source
and justification of knowledge that would typically be considered naïve, or maladaptive, in a
western context. However, if Chinese students score more highly by using such
‘unsophisticated’ strategies, then those strategies are clearly adaptive in that context. More
work is required to make better sense of the relationships between epistemic beliefs and their
manifestation in academic practice.
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3.5 Aims
The key theoretical goals of this study were to more precisely define a) the patterns of
relationships between dispositional attributes, b) the relationship between dispositional
profiles and achievement, and c) the relationships between culture, dispositional profiles, and
achievement. These relationships were investigated in the context of postgraduate
coursework study, including Diploma, Certificate and Masters level degrees. This stage of
education is particularly interesting because, by definition, students commence post-graduate
programs after disciplinary training at the undergraduate level. They can therefore be
expected to begin with more developed epistemic, affective, and metacognitive attributes
than students at lower levels, all reinforced by their previous academic experience. These
attributes may or may not support success in Australian postgraduate study; even within
Australia, the beliefs encouraged in a particular degree at one institution could differ from
those required by the next. Additionally, PGCW students have often been out of education for
an extended period of time, so they may re-enter the academic context from varied
backgrounds, perhaps with considerable professional experience. This means their recent
knowledge may be more applied than theoretical, which could, for example, foster
dispositional preferences for concrete information over abstract concepts.
The constructs that can be considered dispositional attributes are numerous and often
interrelated, with myriad definitions and instruments available (see discussion in Chapter
Two). This study utilised a composite survey made up of established research instruments
measuring variables chosen to represent three domains: metacognitive, epistemic and
affective. These dispositional items were prefaced with demographic items that gathered
background information such as gender, age and previous study. The questionnaire
components are outlined in detail in Chapter Four, and the full questionnaire is provided in
Appendix 2.
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3.5.1

Research Questions

With cross-cultural comparison in mind, a strand of cross-cultural analysis within each stage of
the study. The full research questions are shown again below, in which the cross-cultural
strand is directly addressed by research questions 1c, 2bi, and 3bi.
1. What is the dispositional profile of the PGCW student cohort?
a. Within this profile, is there significant variation between individuals?
b. Are there natural groupings that describe variation in dispositional attributes?
c. If groupings are apparent, to what extent does participants’ cultural
background discriminate group membership?
2. Is there an underlying dimensionality to dispositional profiles?
a. If so, is dimensionality best described as independent or interrelated?
b. If so, is dimensionality consistent across
i.

cultural groups?

ii.

groups identified in 1b?

3. To what extent do dispositional profiles predict academic achievement?
a. If dimensions exist, which are most significant in predicting academic
achievement?
b. Is such prediction of academic achievement consistent across
i.

cultural groups?

ii.

groups identified in 1b?
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Chapter 4
4.1 Participants
Participants were 1051 students enrolled in post-graduate coursework (PGCW) programs at
Australian universities. It is not possible to provide an exact response rate, due to the third
party delivery of invitations to potential participants (see Procedure section below. It is
estimated that approximately 11,400 invitations were sent, however exact numbers of
invitations were not available because while the 95 participating academic staff were asked to
report how many students they had sent invitations to, not all did so. Of those who did report
numbers of students invited (n.52), the numbers ranged from 6 to 445, with a mean of 120. If
this mean is applied across all 95 cases, including those who did not report actual student
numbers, then this gives an estimated 11400 potential participants. However, it should be
noted that it is likely not all these potential participants actually received the invitation. For
example, some email addresses may not have been accurate or active; Deutskens et al. (2004)
report that one third of their email invitations were returned as undeliverable. If a third of the
11,400 invitations were not delivered, that would mean a response rate of 14% for the current
study. In addition, some Institutions and Academics chose not to email students directly,
preferring to post the information within a virtual learning environment (VLE) such as
Blackboard or Moodle. This is a much more passive method, and relies on potential
participants logging on to the VLE and noticing the new information. Furthermore, not all
academics who agreed to participate subsequently responded to confirm that invitations had
in fact been posted or sent to students. For all these reasons it is likely that the actual
response rate was between 9-15%, but it is not possible to calculate an exact figure.
Arguably more important than the response rate is the power of the final sample size. In 2013,
when the current data were collected, the Australian Government Department of Education
and Training (DET) reported 284,690 students enrolled in postgraduate non-research degrees
(DEEWR, 2013). For a population of this size, a 95% confidence level and 5% confidence
interval would require a sample of 384 (Australian Bureau of Statistics, 2015). According to the
same calculations, the present sample of 1051 actually offers a 95% confidence level and a
confidence interval of 3%. Therefore, although the sample only represents 3.7% of the total
population, it can, nonetheless, be considered to be an adequate sample size.
After the data were checked and cleaned 980 cases were retained. It transpired that 41
responses were from undergraduate or postgraduate research students. Due to the present
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focus on postgraduate coursework students, those responses were excluded from the total.
This left 939 cases, of which 880 were entirely complete. The other 59 were substantially
complete, meaning that all the demographic details and at least one entire scale had been
completed. The total of 880 entirely complete cases still constitutes a sufficient sample for
95% confidence level and 3.3% confidence interval (Australian Bureau of Statistics, 2015). No
techniques were used to impute missing data, because data was not missing at random. This is
explained further in Section 4.5.
The sample was largely composed of Australians (68%), females (75%), native speakers of
English (72%) and students enrolled in Masters degrees (89%). Those not enrolled in Masters
Degrees were studying for a lower degree, such as a Postgraduate Certificate or Diploma. The
participants were evenly split according to mode of study (50% on campus, 50% by distance)
and approximately evenly distributed across study load (58% part-time, 42% full time). The
demographic profile of the cohort was broadly representative of the entire population (see
Table 4.1), and is analysed in greater detail in Chapter Five.
Table 4.1: A demographic comparison of the sample and the population
Demographic variables

Population (n. 284,690)
(DEEWR, 2013)

Sample (n.939)

Gender

56% Female

75% Female

Citizenship

67% Australian

68% Australian

English Speaker Status

(not available)

72% Native speakers

Level of current enrolment

(not available)

89% Masters

Mode of attendance

65% On campus

50% On campus

Study load

53% Part time

58% Part-time

82

4.2 Procedure
Information from university websites was used to create a contact list of staff teaching
postgraduate coursework students in various disciplines and a range of institutions. Where
online information was not available, telephone contact was made to request the names and
email addresses of relevant staff. Particular effort was made to target universities that had
large postgraduate coursework cohorts and that had high numbers of international students
enrolled in these degrees. These data were obtained from the Australian Government
Department of Education, Employment and Workplace Relation’s6 uCube (DEEWR, 2013).
Following institutional agreement and ethics approval (University of Newcastle, Human
Research and Ethics Council, H-2013-0100), the details on this contact list were used to contact
postgraduate Program Conveners across Australia. In some cases internal review meetings
were held prior to approval being given for data collection in particular departments. All
participating institutions accepted the ethics approval granted by the University of Newcastle.
Email invitations were sent to 312 academic staff members. The initial email outlined the study
and asked staff whether they would be willing to share the invitation with their students (see
Appendices 3-4 for the full email text and information statement). Responses were recorded
from 164 members of staff. Some passed the invitation on to more relevant colleagues, and
others declined to participate, typically citing internal policy restrictions or a feeling that their
students were ‘over-surveyed’. Ultimately, 96 academics from 22 universities consented to
share the invitation with their students, either via email or by posting on an online forum such
as Blackboard or Moodle. Not all academics were able to give precise numbers of students
enrolled in their courses, so it was not possible to calculate a precise response rate. Among the
52 academics who did provide the number of students they shared the invitation with, the
largest number was 445, and the smallest was 6, with a mean of 120. It is therefore possible to
estimate that approximately 11500 postgraduate coursework students may have received the
invitation to participate.
The student invitation (Appendix 5) briefly explained the nature of the research, and directed
them to an attached copy of the information statement (see Appendix 6). Potential
participants were asked to follow a hyperlink to the online survey if they wished to take part.
The first page of the survey asked participants to ensure they had read the information
statement, and gave a link to an online copy of the information statement for participants to
6

As of 18 September 2013, the Department of Education and the Department of Employment were
created out of the former Department of Education, Employment and Workplace Relations.
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access if required (https://dl.dropboxusercontent.com/u/63852663/LearningSurvey2.pdf).
Contact details for the research team were also provided, in the event that participants had
any questions or concerns. From this page, participants clicked ‘continue’ to begin the survey,
which is described in Section 4.3.
Reminder emails were sent to participating staff two and four weeks after the initial student
invitations were distributed. Different academic staff distributed the student invitations at
different times, so invitations were sent out over the period 1 August 2013 to 16 October
2013. The survey was left open for a further three weeks, although few additional responses
were obtained at this stage. After just over three months of data collection, the data file was
downloaded for analysis on November 5th 2013. The downloaded data were in the form of a
comma delimited file, which was initially opened using Microsoft Excel. Clearly incomplete
cases were deleted, and all variables were clearly labelled before the file was imported into
version 22 of the Statistical Package for the Social Sciences ([SPSS] IBM Corp., 2013), for
statistical analysis. Various statistical techniques were then applied, to identify and define
relationships between variables. For an overview of the research questions and corresponding
statistical techniques, please refer to Table 4.10 in Section 4.5.

4.3 Materials
The survey included a series of demographic items to gather details about participants’
backgrounds. No identifying data were collected, making participation entirely anonymous.
The demographic items were followed by the dispositional sub-scales, selected to represent
the three key domains of individual variation in learning: epistemic beliefs, metacognition, and
affect (see Chapter Two for detailed discussion). A full list of all demographic and dispositional
items is presented in Appendix 2.
The dispositional scales were drawn from existing instruments, each of which had already
been established and psychometrically verified in multiple studies. Further, each scale
measured a construct that had been shown to be relevant to other cohorts’ learning and
achievement. Where possible, more parsimonious instruments were preferred, to minimise
the length of the overall survey and thus maximise potential participation and completion. In
some cases only particular sub-scales of larger instruments were included. Some relevant
instruments were excluded due to known correlations with other included constructs. For
example, a measure of surface/deep learning (e.g. the Study Process Questionnaire (Biggs,
Kember, & Leung, 2001) was not included because research has shown that Need for Cognition
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(Cacioppo & Petty, 1982) is strongly related to deep learning (Evans et al., 2003). Instruments
were chosen to target variables in three dispositional domains: epistemic, metacognitive, and
affective. Participants’ epistemic beliefs were investigated by the Epistemic Beliefs Inventory
(Schraw et al., 2002). The metacognitive domain was represented by three instruments: the
Metacognitive Awareness Inventory (Schraw & Dennison, 1994), the Strategic Flexibility
Questionnaire (Cantwell & Moore, 1996), and the metacognitive subscale of the Extended
Cultural Intelligence Scale (Van Dyne et al., 2012). In the affective domain, the chosen
instruments were the General Self Efficacy Scale (Schwartzer & Jerusalem, 1995) the Need
for Cognition Scale (Cacioppo & Petty, 1982), and the Reactions to Daily Events Questionnaire
(Greenglass, Schwarzer, Jakubiec, Fiskenbaum, & Taubert, 1999). In certain cases more recent
revised versions of the original instruments were used, and where necessary items were
adapted to suit the target cohort. For consistency, all items were rated by participants on the
same six point Likert-type scale, ranging from strongly disagree (1) to strongly agree (6). The
final survey included 111 dispositional items forming 22 subscales from 7 instruments. An
overview of the instruments is shown in Table 4.2, and they are explained individually in the
following subsections. All the final scales showed good internal reliability, and this is reported
both individually for each scale and in summary form in table X.
4.3.1

The Epistemic Beliefs Inventory (EBI)

Epistemic beliefs are individuals’ beliefs about different aspects of knowledge and knowing. A
range of quantitative measures have been reported in the literature, and these were discussed
in Chapter Two, Section 2.1.3. The current study used the 32 item Epistemic Beliefs Inventory
([EBI] Bendixen, Schraw, & Dunkle, 1998; Schraw, Dunkle, & Bendixen, 1995). This was
designed to be more parsimonious and more reliable than the popular, but problematic, EBQ
(Schommer, 1990). The EBI thus comprises the same five subscales hypothesised by
Schommer: Innate ability, quick learning, certain knowledge, simple knowledge, and
omniscient authority. Validation of a 28 item version of the EBI (as reported in Schraw et al.,
2002) demonstrated that items seemed to load more cleanly and consistently. The authors
also found greater test-retest reliability, and the EBI was able to account for 60 and 64% of
variation in the two samples reported. However, Schraw (personal communication, February
20, 2013) subsequently recommended that the original 32 item scale showed greater
reliability. The original 32 item instrument was therefore included in the present study, with
the items presented largely in the same sequence as used by Schraw et al. (1995). The
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Table 4.2: An overview of instruments and subscales included in the current survey
Items
(111)

Epistemic

Instrument

Epistemic Belief Inventory

32

(Bendixen et al., 1998)

Self-efficacy

10

Adapted from Schwarzer et al

Scales (22)

Items

Simple knowledge

8

Certain knowledge

7

Omniscient authority

5

Quick learning

5

Innate ability

7

General self-efficacy

3

Academic self-efficacy

3

Specific self-efficacy

4

Single scale.

10

Proactive

5

Reflective

5

Help seeking

5

Avoidance

3

Knowledge of cognition

5

Regulation of cognition

6

Adaptive

7

Inflexible

7

Irresolute

7

Planning

3

Awareness

3

Checking

3

Affective

Need for Cognition
(Cacioppo & Petty, 1982)

10

As adapted by (Cantwell et al., 2012b)
(removed three items)
Reactions to Daily Events

18

Adapted from (Greenglass et al., 1999)

Metacognitive Awareness Inventory
(Schraw & Dennison, 1994)

11

Metacognitive

As adapted by (Cantwell et al., 2012b)
Strategic Flexibility Questionnaire

21

(Cantwell & Moore, 1996)
Expanded cultural intelligence scale (E-CQS)
Metacognitive CQ scale

9

(Van Dyne et al., 2012)
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exceptions to this were items 12 and 24 on the original instrument, which were moved to the
end of the current sequence to achieve a more even number of items on each page. Only very
minor amendments were made to the language used within items. For example, in the item ‘It
bothers me when instructors don’t tell students the answers to complicated problems’, the
word ‘instructors’ was changed to ‘teachers’, which is the more common terminology in
Australia. A full overview of the original instrument, showing all amendments, is shown in
Appendix 7.
Validation of the EBI was somewhat problematic, because the original five factor structure was
not confirmed in analysis. Two of the five scales had good reliability (Innate ability, α = .748;
Quick learning, α = .748), but the other three were too weak to retain (Certain knowledge, α =
.568; Simple knowledge, α = .537; Omniscient Authority, α = .451). This was not entirely
surprising, given the evolution of the EBI from the EBQ, which has a known history of
psychometric inconsistency (see Section 2.2.5). The omniscient authority scale in particular has
commonly failed to emerge, even in Schommer’s (1990, 1993b; Schommer et al., 1992) own
research. There is also no example in the literature of the EBI being used with postgraduate
coursework students. However, recent work with postgraduate research students (Cantwell et
al., 2012b) identified an alternative two-factor structure, representing the higher-order
constructs of structure of knowledge and acquisition of knowledge.
After verifying the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett’s
test of sphericity (.876 and p = .000 respectively), which suggested that the data were
appropriate for factorial analysis, the data were examined for these two factors. Single-factor
congeneric analysis was conducted using all fifteen items from the certain knowledge and
simple knowledge scales. The internal consistency of these items was .638, but seven items
loaded weakly (<.4). These weakly loading items were removed, leaving an eight-item
structure of knowledge scale with good internal reliability (α = .710) and explaining 34% of
variance in the sample. Five items came from the original simple knowledge subscale, and
three from the original certain knowledge subscale, and all items loaded at or above .440. This
threshold is lower than desirable, but loadings were used to calculate weighted mean scores,
meaning that the weaker loading variables contributed less to the final measure. The
collapsing of these two scales into a single measure is in line with some previous studies, for
example (Qian & Alvermann, 1995), who used a version of Schommer’s (1990) EBQ and
identified three dimensions: simple-certain knowledge, quick learning and innate ability. The
concurrence of these results, twenty years apart with a different sample and instrument,
supports the conceptual strength of a single dimension measuring the structure of knowledge.
87

Although the scales for quick learning and fixed ability had shown good internal consistency,
these constructs were more fine-grained than the broader structure of knowledge scale, so the
items for quick learning and fixed ability were also subjected to single-factor congeneric
analysis, seeking a broad acquisition of knowledge factor which would be at the same
conceptual level as structure of knowledge. As anticipated, these twelve items showed good
reliability as a single factor. Removal of the weakest loading item (which only loaded at .096)
resulted in an eleven-item acquisition of knowledge scale explaining 38% of variance, with
strong internal consistency (α = .829) and all items loading ≥ .525. As discussed previously
(Section 2.1.3), it might be argued that acquisition of knowledge is not strictly epistemic in
nature, however it is commonly included in the epistemic beliefs literature.
Despite the fact that the intended five subscales were not replicated, the second-order scales
that were retained had good internal consistency (.710 and .829) alongside conceptual
strength. They may also offer a more parsimonious option for follow-up research. The
constructs structure of knowledge and acquisition of knowledge reflect well-known theoretical
positions in the literature, such as Hofer and Pintrich’s (1997) division of epistemic beliefs into
‘beliefs about knowledge’ and ‘beliefs about knowing’, and Greene, Torney-Purta and
Azevedo’s (2010) ‘ontological cognition’ and ‘epistemic cognition’. Therefore the two newly
created scales structure of knowledge and acquisition of knowledge were used in subsequent
analysis. The retained items, and their loadings, are shown in Tables 4.3 and 4.4.
Table 4.3: Items retained in the structure of knowledge scale, with loadings.
Structure of knowledge (α .710, explaining 34% variance)
Items retained from original structure (SK) and certainty of knowledge (CK) scales

Loading

Instructors should focus on facts instead of theories. (SK)

.724

Too many theories just complicate things. (SK)

.662

Things are simpler than most professors would have you believe. (SK)

.641

If two people are arguing about something, at least one of them must be wrong. (CK)

.584

Science is easy to understand because it contains so many facts. (SK)

.563

What is true today will be true tomorrow. (CK)

.502

The best ideas are often the most simple. (SK)

.474

The moral rules I live by apply to everyone. (CK)

.440
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Table 4.4: Items retained in the acquisition of knowledge scale, with loadings.
Acquisition of knowledge (α .829, explaining 38% variance)
Items retained from original innate ability (IA) and quick learning (QL) scales

Loading

If you don't learn something quickly, you won't ever learn it. (QL)

.715

How well you do in school depends on how smart you are. (IA)

.704

Smart people are born that way. (IA)

.646

Working on a problem with no quick solution is a waste of time. (QL)

.640

If you haven't understood a chapter the first time through, going back over it won't
help. (QL)

.623

Some people are just good at learning and others aren’t (IA)

.593

People can't do too much about how smart they are. (IA)

.591

Students who learn things quickly are the most successful. (QL)

.590

Some people will never be smart no matter how hard they work. (IA)

.576

If a person tries too hard to understand a problem, they will most likely end up being
.553
confused. (QL)
Really smart students don't have to work as hard to do well in school. (IA)

4.3.2

.525

The Metacognitive Awareness Inventory (MAI)

Metacognitive awareness has been shown to relate to more strategic study and thus more
successful learning. Schraw and Dennison’s (1994) Metacognitive Awareness Inventory (MAI)
was designed for use with adolescents and adults, and was therefore appropriate in the
context of the present study. It has been connected to academic achievement (Young & Fry,
2008) and has formed a useful component of other dispositional studies (Cantwell et al., 2017;
Cantwell et al., 2012a, 2012b). The MAI measures two broad categories of metacognitive
awareness: knowledge of cognition and regulation of cognition. The original fifty two item
questionnaire was later reduced to twenty items (Cantwell & Andrews, 2002), with reliabilities
of .79 and .84, and more recently was further revised to just eleven items (Cantwell et al.,
2012a), see Table 4.5. The reduced version used by Cantwell et al. (Cantwell et al., 2012a,
2012b) was employed in this study. A more recent empirical investigation of this instrument
also recommends a reduced version (Harrison & Vallin, 2017).
Although the original instrument asked participants to mark their degree of confidence in each
statement along a 100mm line, subsequent studies have demonstrated the validity of Likert89

Table 4.5: Items retained in Metacognitive Awareness Inventory, as adapted by Cantwell,
Scevak, Bourke & Holbrook, 2012a.
Knowledge of Cognition
I try to use strategies that have worked in the past.
I understand my intellectual strengths and weaknesses.
I think of several ways to solve a problem and choose the best one.
I can motivate myself to learn when I need to.
I use my intellectual strengths to compensate for my weaknesses.
Regulation of Cognition
I periodically review to help me understand important relationships.
I ask myself questions about the material before I begin.
I ask myself how well I accomplished my goals once I'm finished.
I ask myself if I have considered all options after I solve a problem.
I ask myself questions about how well I am doing while I am learning something new.
I ask myself if I learned as much as I could have once I finish a task.

type response scales. The eleven item questionnaire maintained good internal reliability
(knowledge of cognition α = .73, regulation of cognition α = .82, see Cantwell et al., 2012a) and
so this more parsimonious version was included in the survey. The items had previously been
presented grouped into the two scales (knowledge of cognition and regulation of cognition)
but in the present study the order of items was mixed. See Appendix 8 for the exact sequence
of items presented to participants. Each subscale was confirmed using principal component
analysis, which confirmed that the items forming the subscales loaded onto a single factor in
each case (as demonstrated by the scree plot and Eigenvalues). The scales also showed good
internal consistency, with Cronbach’s alphas of .727 for knowledge of cognition and .841 for
regulation of cognition, explaining 48% and 55% of variance respectively.
4.3.3

The Strategic Flexibility Questionnaire (SFQ)

Learners’ self-regulation is vital for successful study, and a core part of regulation is strategy use.
Cantwell and Moore’s (1996) Strategic Flexibility Questionnaire (SFQ) was chosen to measure
strategy use, both for its own content and because it is theoretically and empirically related to other
constructs. For example adaptive control connects to deep and achieving approaches to learning (r =
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.60 and .38), and irresolute control with surface and achieving approaches (r = .36 and -.17)
(Cantwell & Moore, 1998). The same study also reported a negative relationship between irresolute
control and academic achievement. A separate study also found strong correlations (r = .782)
between adaptive control and deep approach (Evans et al., 2003), and between deep approach and
need for cognition (r = .781). Flexibility in strategy use, and willingness to switch strategy in the face
of negative judgements of learning, has been shown to be central to successful self-regulation of
learning (Tuysuzoglu & Greene, 2015). Because both adaptive control and need for cognition scales
were included in the survey, it was decided that there was no need to also measure approaches to
learning.
The SFQ measures three tendencies towards control of strategy use. These are adaptive
control, which includes proactive, contextualised planning and flexibility; irresolute control,
which involves uncertainty and confusion in making strategic choices; and inflexible control,
where the same ‘default’ strategy is used for all tasks. These constructs form three sub-scales
within a 21-item instrument, with items originally measured on a five point scale. In this study,
the same six-point scale was used for all dispositional items. All 21 items were included in the
present study, with the same wording and in the same order as the original (see Appendix 9).
The sub-scales of the SFQ were each verified through single factor confirmatory analysis, using
principal component analysis. Two of the three scales were retained without any changes,
while one item was removed from the adaptive control scale. The inflexible control scale had a
Cronbach’s alpha of .868, with all items loading >.7, explaining 54% of variance. The irresolute
control scale had a Cronbach’s alpha of .835, with six of the seven items loading >.6 (one item
loaded at >.5), explaining 50% of variance. The adaptive control scale initially showed a
Cronbach’s alpha of .768, however this was increased to .819 by the removal of one item
which was loading very weakly (item 9, I find it challenging when the problem or assignment I
Have been given required me to find different ways of studying, loaded at <.3). The remaining
six items all loaded >.6, and explained 52% of variance.
4.3.4

The Extended Cultural Intelligence Scale (E-CQS)

Given the strand of research questions relating to cultural consistency, a short instrument was
included to measure participants’ metacognitive cultural intelligence. This is one of four dimensions
of cultural intelligence proposed by Ang et al. (2007), alongside cognitive, motivational and
behavioural cultural intelligence. These dimensions are measured using Ang et al.’s Cultural
Intelligence Scale (CQS). The four item and six item versions of the metacognitive sub-scale have
been successfully used with postgraduate coursework students (Chua et al., 2012), demonstrating
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robust internal consistencies (α = .88 and .78). The Extended Cultural Intelligence Scale (E-CQS; Van
Dyne et al., 2012) breaks each of the four dimensions into sub-dimensions. For example, the
metacognitive dimension was divided into planning, awareness and checking, which reflects the
basic regulatory skills agreed by other researchers (Schraw, 1998).
The present study incorporated the dimension of Metacognitive Cultural Intelligence, which
comprises nine items measuring participants’ planning, awareness, and checking. An example
item from this scale is I am conscious of how other people’s culture influences their thoughts,
feelings, and actions. Van Dyne et al. (2012) validated the E-CQS with a sample of
undergraduate and graduate students, and confirmatory factor analysis supported the
hypothesised dimensional structure. The nine items of the metacognitive scale were therefore
included in this survey, with three items each representing the skills of planning, awareness
and checking. In the original instrument, provided by the authors, the items were grouped by
subscale. In the current study the items were presented in a mixed sequence (see Appendix 10
for the exact order of items presented to participants).
In the current dataset, the E-CQS Metacognitive Cultural Intelligence items performed best as
a single scale. The three intended subscales had Cronbach’s alphas ranging from .674 (for the
checking subscale) to .838 (for the awareness subscale), but a scree plot for all nine items was
strongly indicative of a single factor solution. All items loaded >.6 on this single factor, which
had a Cronbach’s alpha of .868 and explained 50% of variance.
4.3.5

The General Self Efficacy Scale

In this study, self-efficacy was measured using items derived from the self efficacy scale
(Schwarzer & Jerusalem, 1995a), a well-established instrument with strong psychometrics.
Some item were adapted from those used with post-graduate research students by Cantwell
et al. (2012b). The latter items were revised to remove references to writing a research thesis;
these were replaced with examples about coursework assignments, which was more relevant
to the target cohort. For example, ‘I am able to write effectively for my thesis’ was altered to ‘I
know I can write academically for my assignments’. The items from the original scale, as well
as Cantwell et al.’s doctoral efficacy items, are shown in Table 4.6, along with the final ten
items incorporated in the current study. Three of these self-efficacy items were designed to
address general self efficacy (e.g. I can handle whatever comes my way), three academic selfefficacy (e.g. I am certain that I can accomplish my academic goals) and four specific selfefficacy (e.g. I know I can organise my time and space to study well).
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Table 4.6: A comparison of self-efficacy items used by Schwartzer & Jerusalem, 1995, Cantwell et al., 2012b, and in the current study.
Original items
(Schwartzer & Jerusalem, 1995)

Doctoral Efficacy items
(Cantwell et al., 2012b) α = 0.854

1. I can always manage to solve difficult problems
if I try hard enough.
2. If someone opposes me, I can find the means
and ways to get what I want.
3. It is easy for me to stick to my aims and
accomplish my goals.
4. I am confident that I could deal efficiently with
unexpected events.
5. Thanks to my resourcefulness, I know how to
handle unforeseen situations.
6. I can solve most problems if I invest the
necessary effort.
7. I can remain calm when facing difficulties
because I can rely on my coping abilities.
8. When I am confronted with a problem, I can
usually find several solutions.
9. If I am in trouble, I can usually think of a
solution.
10. I can usually handle whatever comes my way.

1. As a doctoral student, I am (or expect to be):
• able to locate and understand relevant
literature
• able to generate a significant research
question
• able to conduct a quality research project
• able to effectively analyse research data
• able to effectively write my thesis

2. I see myself as responding well (or expect to
respond well) to the changing demands of
doctoral study.

Items included in this survey
α = 0.893
1. I know I can organise my time and space to
study well.
2. I can always manage to solve difficult problems
if I try hard enough.
3. I am confident about my ability understand the
material I have to read for my study.
4. Thanks to my resourcefulness, I can handle
unforeseen situations in my study.
5. I feel confident about expressing my views to
other students.
6. I know I can write academically for my
assignments.
7. I am certain that I can accomplish my academic
goals.
8. I am confident that I can deal efficiently with
unexpected events.
9. I can manage most assignments if I invest the
necessary effort.
10. I can handle whatever comes my way.

Principal component analysis was used to check whether the final ten items were best
interpreted as three subscales (for general, academic and specific self-efficacy) or as a single
scale. The Eigenvalues clearly represented a single factor, with the highest Eigenvalue being
5.232 and the next highest only .890. A very similar pattern was obtained even when a three
factor solution was forced, and this solution also had cross-loadings. These items were
therefore treated as forming a single self-efficacy scale, which was confirmed with single factor
confirmatory analysis. This final scale had a Cronbach’s alpha of .893, explained 52% of
variance, and had nine of the ten items loading >.6 with one item, I know I can organise my
time and space to study well, loading at .578.
4.3.6

The Need for Cognition Scale

The survey used in this study incorporated a reduced version of the need for cognition scale
(Cacioppo & Petty, 1982). The original Need for Cognition scale (Cacioppo & Petty, 1982)
contained 34 items, and this was shortly reduced to just 18 (Cacioppo et al., 1984) with little
loss in reliability (the theta coefficient dropped to .90 from .91). In more recent research with
postgraduate students in Australia, the scale was successfully reduced to 13 items (Cantwell et
al., 2012b), and still retained good reliability (α = .865). In the present study three further
items were dropped, because it was felt that the content was adequately covered by other
items. For example, ‘The idea of relying on thought to make my way to the top does not
appeal to me’ was adequately covered by ‘The idea of thinking abstractly is not appealing to
me’. This left a ten item scale measuring participants’ need for cognition as part of their
broader disposition towards learning. Two items were very slightly re-worded to avoid unusual
language that may have been problematic for second language speakers, for example in one
item ‘notion’ was changed to ‘idea’. Table 4.7 shows the final ten items included in this study,
and the adaptation from Cantwell et al. (2012b) is shown in Appendix 12. Single factor
confirmatory analysis showed that these ten items had good internal reliability, with a
Cronbach’s alpha of .818. However, two of the items loaded very weakly, at .161 and .107.
These were the only two items that had been positively worded: I am an intellectual, and I
enjoy thinking about an issue, even when the results of my thought will have no effect on the
outcome of the issue. These two items were therefore dropped, leaving an eight item scale
with a Cronbach’s alpha of .867, with all items loading >.6, which explained 52% of variance.

Table 4.7: Items included in the Need for Cognition scale
Items in the Need for Cognition scale
1. Learning new ways to think doesn't excite me very much.
2. I prefer just to let things happen rather than try to understand why they turned out that
way.
3. The idea of thinking abstractly is not appealing to me.
4. I am an intellectual.
5. I only think as hard as I have to.
6. I like tasks that require little thought once I've learned them.
7. I prefer to think about small, daily projects to long-term ones.
8. I prefer to do something that requires little thought rather than something that is sure to
challenge my thinking abilities.
9. I don't like to have the responsibility of handling a situation that requires a lot of thinking.
10. I enjoy thinking about an issue, even when the results of my thought will have no effect on
the outcome of the issue.

4.3.7

The Proactive Coping Inventory

Selected scales from the Proactive Coping Inventory (PCI) were used to measure participants’ coping
strategies (Greenglass et al., 1999). The original Proactive Coping Inventory ([PCI] Greenglass et al.,
1999) contained 55 items forming seven subscales. Only certain scales were retained, to cover areas
not already addressed by other scales. The four scales chosen for inclusion were proactive coping,
reflective coping, avoidance coping, and instrumental and emotional support seeking. Proactive
coping describes autonomous goal setting with self-regulatory processes. The reflective coping scale
measures simulation and contemplation about behavioural alternatives, for example brainstorming
and hypothesising. Avoidance coping gauges participants’ tendency to delay dealing with a
demanding activity or situation. Instrumental and emotional support seeking describes the habit of
seeking advice and empathy from other individuals when dealing with stress. These four subscales
had already been shown to be relevant to the doctoral cohort by Cantwell et al. (2012b), who
retained ten items for proactive coping, seven for reflective coping, six for preventative coping, and
six for a composite instrumental and emotional support seeking scale.
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For this study, 18 items from four subscales were included. These were proactive coping (5 items),
reflective coping (5 items), instrumental and emotional support seeking (5 items) and avoidance
coping (3 items). Retention of items was based on relevance to the target cohort and avoiding
duplication of concepts. For example, ‘when I apply for a position I imagine myself filling it’ was not
considered relevant, and the item ‘I think about every possible outcome to a problem before
tackling it’ was adequately covered by ‘I tackle a problem by thinking about realistic alternatives’.
Minor amendments were made to the wording of items in order to promote comprehension by
second language speakers. For example ‘when the chips are down’ was changed to ‘when things are
not going well’. The overview of this scale, showing all amendments and omissions, is given in
Appendix 13. As with the other scales, these subscales were confirmed using single factor principal
components analysis. All subscales were confirmed in their original form, with Cronbach’s alphas >.6
and with the majority of items loading >.6. The subscales each explained between 45-56% of
variance. The specific figures for each scale are shown in Table 4.8.
Table 4.8: Reliabilities and explanation of variance for the four PCI sub-scales
Sub-scale

Number of items

Cronbach’s alpha

Variance explained

Proactive coping

5

.758

51%

Reflective coping

5

.688

45%

Instrumental and emotional
support seeking

5

.749

50%

Avoidance coping

3

.608

56%

4.4 Survey structure
The demographic and dispositional items, as described in the preceding sections, formed a
single online survey which was created within the Surveymaker website (Emu Design Ltd.,
2013). A welcome page introduced the study, then clicking ‘continue’ took participants to the
demographic items. There were 33 demographic items over eight pages, with between one to
nine items on each page. In two places the questions ‘branched’, meaning that participants
would only be taken to relevant questions. For example, the fourth question asked if
participants were native speakers of English, and if they responded affirmatively then they
were not taken to questions five to seven about their English language learning. The majority
of the demographic items were designed as multiple choice questions, for which participants
selected their response using dropdown menus. Most of the items were clearly closed
questions, such as ‘Are you currently enrolled full-time or part-time?’ (question 18). The three
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questions about funding for study, reasons for study, and plans after study were designed as
multiple response items, meaning that participants could select up to three responses to each.
These items also had an open text field for participants to enter any other responses, but no
participants made use of these fields. Only question 21 was purely open text, which asked:
‘Please give the full title of your degree here, with specialism if appropriate. For example:
Master of Business (International)’. After the demographic items, a transition to the
dispositional items was indicated with a text-page giving the following statement:
Thank you for telling us about your background and your current studies. The rest of
the survey explores your beliefs and attitudes towards learning. This means there are
no right or wrong responses. You will read different statements about learning, and
show your agreement or disagreement, from ‘completely disagree’ to ‘completely
agree’. You do not need to think deeply about each item, just show your initial
agreement or disagreement.
Each scale was then prefaced with a brief contextual statement outlining the focus on the
scale. For example:
This is the first of three pages about “epistemic beliefs” – your beliefs about knowledge
and learning. For each statement please use the scale to show how much you agree or
disagree, from ‘completely disagree’ (CD) on the left, to ‘completely agree’ (CA) on the
right.
The seven dispositional instruments spanned eleven pages, with a maximum of eleven items
on any individual page. This ensured that each page remained clear and manageable. At the
end of the dispositional items, participants were thanked for their time and invited to leave an
email address if they were willing to be contacted about a possible follow-up study.
Approximately 68% of participants chose to leave their email address. The final page thanked
participants again for their time and opinions, and gave the contact details for the research
team.

4.5 Establishing a robust dataset
The multivariate analysis in this study involved statistical techniques requiring adequate
numbers of cases. For example, factor analysis requires at least five times as many
observations as the number of variables, and ten or twenty times is preferable (Hair, Black,
Babin, Anderson, & Tatham, 2006). After validation of the scales (as described above),
fourteen dispositional scales were retained, demanding a minimum of 70 cases to conduct
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second order factor analysis, and ideally 280 or more. With 939 cases, the final dataset was
ample for the planned statistical procedures. As mentioned above, 880 cases were complete
but 59 were missing responses to some of the dispositional scales. Missing data is known to
influence statistical analyses, particularly multivariate procedures (Hair et al., 2006). In this
study, because the vast majority of cases (94%) were complete, incomplete cases were
excluded from analyses that required the missing data. This enabled the valid data from
incomplete cases to be used, thus maximising sample sizes. It also avoided the risk of
unnecessary bias from imputed data, such as reduction of variance through the use of imputed
mean values (Tabachnick & Fidell, 2013). Tabachnick and Fidell (2013) suggest that mean
substitution should be avoided, and that expectancy maximisation (EM) methods are only
appropriate for randomly missing data. In this dataset, the sequences of completed and noncompleted scales showed that missing data was largely due to participant attrition, thus was
not randomly distributed, making EM imputation inappropriate. Further, a purpose of this
study was to explore the dispositional profile of the cohort, and individual variation within the
group. These questions would be influenced by the inclusion of imputed, and thus inauthentic,
Table 4.9: Reliability of the fourteen retained dispositional scales
Dispositional scale

Number of

Cronbach’s

% Variance

items

alpha

explained

Acquisition of knowledge

11

.829

38%

Adaptive control

6

.819

52%

Avoidance coping

3

.608

57%

Inflexible control

7

.854

54%

Instrumental and support seeking coping

5

.749

50%

Irresolute control

7

.835

50%

Knowledge of cognition

5

.727

48%

Metacognitive cultural intelligence

9

.868

50%

Need for cognition

10

.818

42%

Proactive coping

5

.758

45%

Reflective coping

5

.688

45%

Regulation of cognition

6

.841

55%

Self-efficacy

10

.893

52%

Structure of knowledge

8

.710

34%
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data. For all these reasons, incomplete cases were excluded listwise as required for specific
analyses. The validity of the individual scales has been reported in Sections 4.3.1 – 4.3.7, and is
summarised in Table 4.9.
Participation in the study was purely voluntary, so there may have been some influence from
self-selection. There is little research evidence addressing this issue, however, it has been
suggested that self-selection does not create undue bias or affect the rigour of scales
(Ramsden, 1991). A more recent investigation proposed that self-selection may be more
problematic with publicly open online surveys (Faas & Schoen, 2006). The questionnaire in this
study was not publicly open, and the online format offered a viable means of surveying large
numbers of students in a range of locations. Although response rates were proportionally low,
the final numbers are likely higher than could have been achieved with other methods of data
collection. The validity of the sample size, and representativeness of the sample have already
been discussed in Section 4.1.
4.5.1

Statistical techniques

Multivariate analysis was used to identify direct and indirect relationships within and between
each group of variables, to relate variables to achievement, and to explore potential
heterogeneity in the cohort. An overview of the increasingly complex statistical techniques
utilised to address each research question is shown in Table 4.10. Prior to commencing these
analyses, the data were carefully checked for normality and outliers, as described below.
4.5.2

Testing for Normality

Normality has been described as “the most fundamental assumption in multivariate analysis”
(Hair et al., 2006, p. 79), so was tested prior to applying multivariate techniques. A visual
inspection was conducted using normality plots for each of the weighted dispositional
variables (see Appendix 14). In addition, Kolmogorov-Smirnov and Shapiro-Wilk tests were
conducted (see Appendix 15). Many of the scales had significant results, indicating non-normal
distribution; however, this may have been at least in part a product of the large sample size. It
has been suggested that large sample sizes may mitigate the effects of non-normality (Hair et
al., 2006). Further, Field (2011) recommends that significance tests should not be used with
large samples, because of the likelihood that even relatively normal distributions may appear
significantly non-normal. Elsewhere it has been suggested that some analyses, including
Principal Axis Factor analysis, can be considered robust even with non-normal data (Fabrigar,
Wegener, MacCallum, & Strahan, 1999) . In the context of this study, it should also be borne
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in mind that the constructs being measured represent aspects of people’s thinking and
learning, so a certain amount of ‘messiness’ should be expected and tolerated. Overall, it was
considered that the current data were sufficiently normal to proceed with the planned
parametric multivariate analysis. Detailed discussion of the assumptions underlying each
statistical technique conducted is included alongside the results themselves (Chapters Five, Six
and Seven).

Table 4.10: Statistical techniques applied to each research question
Research Questions

Statistical techniques

1. What is the dispositional profile of the PGCW cohort?
Descriptive statistics
1a Within this profile, is there significant variation between
individuals?
1b. Are groupings of students identifiable based on their dispositional
characteristics?

Cluster Analysis

1c. Is cluster membership related to participants’ cultural background?

Descriptive statistics

2 Do dispositional attributes reveal underlying dimensionality?

Exploratory

2a. If so, is dimensionality independent or interrelated?
2b. If so, is dimensionality consistent across:
i)
cultural groups
ii)
cluster groups identified in 1b

3. To what extent do dispositional profiles predict academic
achievement?
3a If dimensions exist, which are most significant in predicting
academic achievement?

Factor Analysis

Multiple Analysis of
Variance
Multiple Regression
Analysis
Multiple Regression
Analysis
Multiple Analysis of

3b. is such prediction consistent across:
i)
cultural groups
ii)
cluster groups identified in 1b

Variance
SEM in AMOS
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4.5.3

Testing for outliers

A range of tests were conducted to check for outlier cases in the data for the 14 dispositional
variables. These tests did detect outliers, but the number of outliers and the specific cases
identified varied according to the method used. Hair et al. (2006) recommend that all cases
should be retained “unless demonstrable proof indicates that they are truly aberrant and not
representative of any observations in the population” (p.76). Using the 14 dispositional
variables as independent variables and achievement as the dependent variable, a linear
regression was run in SPSS and statistics were calculated for Mahalanobis distance, Cook’s
distance, and leverage. Cook’s distance considers the impact of single cases on a model, and it
is suggested that values greater than one should be investigated (Cook & Weisberg, 1982, as
cited in Field, 2011). The highest value for Cook’s distance in this dataset was 0.02807,
indicating that no individual cases exert undue influence over any models incorporating all
fourteen variables. Leverage reflects outcome variable values’ influence over predictor
variables, and the average leverage value is the number of predictor variables plus one (= 15)
divided by the number of participants (= 8807). This gave an average leverage value of
0.01704545 recurring. Statisticians have recommended using double or triple the average
value as a cut-off point for identifying outliers (Hoaglin & Welsch, 1978, and Stevens, 2002
respectively, both cited in Field, 2011). Using a cut-off of double the average value, 77 cases
are identified as outliers; allowing up to triple the average reduces this to 17.
Most experts also recommend using the Mahalanobis distance, although the cut-offs for this
statistic are also unclear. Tabachnick and Fidell (2013) suggest a cut-off based on χ2 with
degrees of freedom equal to the number of variables. The table they helpfully provide (p. 952)
indicates that with fourteen variables (χ214) a cut-off of 36.123 is applicable, which in this
dataset identifies 26 cases as outliers. An alternative method is provided by Hair et al. (2006),
who suggest that the Mahalanobis distance should be divided by the number of variables, and
the resulting values interpreted as outliers if they exceed 2.5 in small samples, or 3 or 4 with
larger samples. Applying 3 as a cut-off identifies 13 outlier cases, and a cut-off of 4 identifies
only 6. The different techniques of multivariate outlier identification therefore identify
between 0 and 77 cases as outliers. Given the very low value for Cook’s distance, and the small
number of cases identified as outliers by most of the techniques just described, a decision was

7

For this calculation, only the 880 participants with complete data for all dispositional variables were
used.
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made to retain all cases for subsequent analysis. Details of all analysis and results are reported
in the following three chapters.
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Chapter 5

Dispositional profiles and dimensions

5.1 Introduction
This is the first of three chapters (5-7) that report the results of analysis conducted to explore
the research questions identified and justified in Chapters Two and Three. Although there are
three results chapters and three key research questions, the chapters do not simply address
each question sequentially. Instead, the chapters are organised according to the types of
analysis required to address various elements of the research. This first chapter of results,
Chapter Five, describes the sample population before reporting the postgraduate coursework
(PGCW) cohort’s overall dispositional profile (RQ1) and variation within it (RQ1a). This is
followed by exploratory analysis focused on clusters of participants (RQ1b) and underlying
dispositional dimensions (RQ2, 2a). The relationship between dispositional profiles and
academic achievement is also examined (RQ3).
The next chapter, Chapter Six, addresses the comparative strand of enquiry. This includes
describing the cultural composition of the sample, and the approaches taken to address
‘culture’ as a variable in statistical analysis. The dispositional profiles and academic
achievement of various cultural groups are reported. The dispositional clusters previously
reported are analysed again in this chapter to examine their cultural composition– i.e. are
participants from various cultural backgrounds represented equally in the clusters (RQ1c). The
consistency of dispositional dimensions is also analysed with regard to groups of participants
from different cultural backgrounds (RQ2bi).
The final results chapter, Chapter Seven, applies structural equation modeling (SEM) to extend
and verify the comparative analysis begun in Chapter Six. Testing model fit across groups of
participants addresses questions about the consistency of dispositional dimensions across
groups (RQ2bi, 2bii) and the consistency of dispositional prediction of academic achievement
(RQ3bi). An overview of the research questions and where their results are reported is shown
in Table 5.1.
The following sections provide a descriptive overview of the participants, and report the
dispositional profile of the cohort. As anticipated, the postgraduate coursework cohort
displayed elite dispositional characteristics, yet the standardisation of scores revealed
significant individual variation within the group. Amongst the dispositional variables, two
underlying factors are revealed and interpreted. Cluster analysis is reported, which identified
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three dispositional profiles, representing meaningfully different dispositional profiles. Finally,
the relationships between dispositions and academic achievement are explained and
quantified.

Table 5.1: An overview of which chapters address which research questions
Results
Chapter

Research Questions

What is the dispositional profile of the PGCW student cohort?

5

Within the profile, is there significant variation between individuals?

5

If (a), are there clusters of students with similar dispositional profiles?

5

If (b), is cluster membership related to participants’ cultural background?

6

Is there an underlying dimensionality to this dispositional profile?

5

If so, is this dimensionality independent or interrelated?

5

If so, is dimensionality consistent across sub-groups based on:

7

different cultural backgrounds?

6

dispositional clusters identified in 1b?

7

To what extent do students’ dispositional profiles predict academic
achievement?
Which dispositional attributes or dimensions predict academic achievement?
Is prediction of academic achievement consistent across sub-groups based
on:

5
5
7

different cultural backgrounds?

7

dispositional clusters identified in 1b?

5
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5.2 Overview of Participants
The survey recorded a total of 1051 responses, of which 939 were retained for analysis (see
Chapter Four for details). Because this cohort has not been profiled before, an overview of
their demographic information is presented here, before analysis of their dispositional profile.
5.2.1

Institution, gender and age

The 939 cases in the final sample represented postgraduate coursework students enrolled at
twenty universities across Australia. There were over forty responses each from twelve of
these institutions, and fewer than twenty each from the other eight. The largest response for
one institution formed 21% of the total sample. Most respondents were female (75.1%) and a
majority were Australian nationals (67.8%). Participants’ ages ranged from 20 to 69, with a
mean of 36 (s.d. 10.7). Age was retained as a continuous variable, and quartile groups were
also created to enable categorical analyses. The four age groups ranged from 20-26 (n.246),
27-32 (n. 221), 33-44 (n.239) and 45-69 (n.233). A demographic overview of these age groups
is shown in Appendix 16. The groups were not significantly different in terms of gender, but
did show significant differences in terms of nationality, native speaker status, on-campus study
and full-time enrolment. It is likely that these latter categories were inter-related, because
many international students speak English as a second language and must meet visa
requirements that demand full-time, on-campus enrolment.
5.2.2

Nationality and native language

Participants reported 70 different nationalities, although 31 of these were only reported by a
single participant. Conversely, the top ten nationalities reported accounted for 86.9% of
participants. These are shown in Table 5.2. The most common nationality was Australian (n.
636), which accounted for approximately two thirds of the sample. Of the participants
reporting non-Australian nationalities, over half came from 5 countries: China, India, Britain,
Malaysia and Indonesia. About three quarters of participants (n.684, 72.7%) reported the
nationality of a predominantly English speaking country: Australia, Britain, Ireland, New
Zealand, Canada and the United States. However, 27.7% of participants identified as nonnative speakers of English (NNS), indicating that some participants may have been NNS while
also holding the nationality of an English-speaking country. Closer inspection of the data
revealed that 39 participants were from English speaking countries but were NNS, and 34 were
native speakers (NS) who were not from those countries. However, the vast majority of
participants (92%) had a clear alignment of nationality and native-speaker status.
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Table 5.2: Most common nationalities

Nationality
Australian
Chinese
Indian
British
Malaysian
Indonesian
New Zealand
Filipino
Vietnamese
American

Frequency

Percent

636
71
23
22
14
13
13
11
8
5

67.7
7.6
2.4
2.3
1.5
1.4
1.4
1.2
0.9
0.5

Cumulative
Percent
67.7
75.3
77.7
80
81.5
82.9
84.3
85.5
86.4
86.9

For participants whose first language was not English, the most common first language
reported was Mandarin (77 students, 29.5% of NNS). The majority of NNS (67.2%) began
learning English before the age of 11, and only 5.4% began after the age of 16. Most NNS rated
their English as good enough, quite good, or very good (29%, 28.2% and 28.6% respectively),
13.1% felt it was not good enough, and below 5% reported having English that was quite bad
or very bad. Participants whose education was at least in part outside of Australia included
Australian citizens (17%), as well as Australian and non-Australian native English speakers
(30%). Of these participants, 57.7% had been in Australian for up to two years when they
completed the survey, 22% for three to nine years and 20.3% for ten years or more.
5.2.3

Mode, discipline and level of study

The sample was evenly divided between students studying on campus and those enrolled to
study by distance (50.1 and 49.9%). Slightly more students were studying part-time (57.7%)
than full-time (42.3%). The disciplines reported by participants were checked for consistency
between discipline and degree title reported, and amended as necessary in a small number of
cases. Responses in the open text field for degree title were considered to be more reliable
than the drop-down selections made for discipline. For example if ‘IT’ was reported as
discipline (using a dropdown menu) but ‘Master of Public Health’ had been typed in as a
degree title (in an open text field) then the discipline was altered to ‘Health’. Some discipline
areas were also amended for consistency between participants, because in some cases there
was a degree of subjectivity in the disciplinary alignment of a degree. For example ‘Master of
Applied Linguistics’ was variously reported as Education, Social Sciences, and Arts. It is possible
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that some participants were influenced by their institutional Faculty structures, which may
have influenced disciplinary identification. After the disciplinary groups had been checked,
three quarters (72%) of participants fell within one of three broad discipline areas: Health
(27.7%), Education (29.1%) and Business (15.2%). The other two disciplinary groups were
formed by combining multiple smaller disciplines to form ‘Arts’ (16.9%), which included
Humanities and Social Sciences, and ‘Sciences’ (11.1%), including Engineering and Information
Technology. Of the five disciplinary groups, Education, Health, and Arts had a majority of
Australian and native speaking students, while Business and Sciences had more nonAustralians and non-native speakers. The demographic details for each disciplinary group are
shown in Appendix 17. Chi squared tests for each variable showed that the disciplines were
significantly different (p = .000) in terms of their proportions of Australian, native speaker, and
full-time students.
Only postgraduate coursework students had been retained, but there was still some variation
in participants’ degree programs. The majority of participants (89.1%) were working towards a
Masters degree, with 7.8% studying a Graduate Certificate and 3.1% a Graduate Diploma. The
latter two categories were considered very similar to a Masters, in that they were structured
programs of study for students who already held undergraduate degrees. In Australia it is
possible for students enrolled in postgraduate diplomas or certificates to study alongside
Masters students, doing some of the same courses with the same assessments. This is
because, in some cases, the difference between a Diploma and a Masters program is the
number of postgraduate level courses successfully taken. It is also possible for students to
enrol in a lower degree before transferring to a full Masters program. MANOVA verified that
the non-Masters and Masters students did not significantly differ on most variables. For these
reasons, all postgraduate coursework students were retained for analysis.
5.2.4

Parents’ qualifications

Participants were asked to report their parents’ highest educational qualification, and almost
all participants (>97%) provided this information. The survey offered seven levels of
qualification, ranging from ‘none’ to ‘research higher degree’, and the full range of
qualifications offered was reported. The pattern of qualifications was very similar for
participants’ mothers and fathers (see Figure 5.1), with around 10% of all parents holding no
formal qualifications. Approximately 20% of parents held a school certificate (up to age 16)
and just over 10% had graduated from high school at around 18 years of age. Collectively, this
means that just under half of parents held no post-compulsory qualification. This varied
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Figure 5.1: Parental qualifications (DN: do not know; PNA: prefer not to answer)

slightly between mothers (49.4%) and fathers (42.2%). A vocational qualification was held by
about 16% of parents, and cumulatively that means 66.2% of mothers and 60.7% of fathers did
not hold a tertiary level qualification. Two thirds of the current sample may therefore have
been ‘first in family’ to attend university – depending on the experiences of their siblings,
which the survey did not ask about. This is likely reflective of an overall increase in the
proportion of people gaining post-compulsory higher education qualifications, meaning that by
definition a growing portion of contemporary higher education students have parents that did
not attend university. Increasing enrolments at the postgraduate coursework level in particular
would suggest few of those students’ parents would hold the same level of degree.
About one third of participants’ parents did hold tertiary qualifications, mostly at the
undergraduate level, which represented 20% of all reported parents’ qualifications. Only about
10% of parents held postgraduate coursework degrees, and a very small fraction were
research higher degree qualified (1.1% of mothers and 4% of fathers). This is important
because it means that about 90% of participants were studying at a higher level than either of
their parents had achieved.
5.2.5

Reasons for study, funding, and post-degree plans

In addition to the demographic items reported above, participants also responded to items
about their reasons for studying, how they were funding their study, and what they planned to
do after completing their study. It had been anticipated that participants’ positions on these
issues may have related to their dispositional beliefs. Each participant was able to select
multiple responses to each question, meaning that the total number of responses could
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exceed the number of participants. The figures reported here are therefore presented as a
subtotal or a percentage of the total number of responses given to each question. The most
common reason for studying was ‘interest’, which was chosen by 68.8% of participants and
represented 41.9% of the 1543 reasons reported. The other reasons were to begin a new
career (25.3% of all reasons), for promotion in an existing career (21.3%), for status (8.4%) and
because of family expectations (3.2%). No students chose to offer any alternative reasons of
their own, so it is likely that these options included the most important reasons for study that
students wished to report. When asked how they were funding their study, participants gave a
total of 1139 responses, which was an average of 1.2 sources of funding per person. The most
common response was ‘self-funded’, indicating that they relied on their own savings or income
to support themselves. This response was given by 47.2% of participants, representing 39% of
all responses. Participants were also asked about their intended plans after completing their
degree. The most common plan reported was ‘new career’ (nominated by 46.2% of
participants), followed by continuing in the same job (35.4%), further study (34%), and
promotion within the same career (29.2%).
Some differences were evident in the patterns of responses shown by Australian and nonAustralian students. The responses from these two groups are shown in Figures 5.2-5.4, as a
percentage of the students in that group who gave each response. For example, the first
column in Figure 5.2 indicates that just over 70% of Australian students reported ‘interest’ as a
reason for their study. T-tests showed significant differences in some of these responses. In
the ‘reasons for study’ category, differences existed in responses to ‘new career’ (t[565.410] =
-2.804, p = .005), ‘promotion’ (t[616.237] = 3.438, p = .001), and ‘family expectations’
(t[325.831] = -5.876, p = .000). All sources of funding showed significant differences between
Australian and non-Australian participants: ‘scholarship’ (t[434.123] = -5.442, p = .000),
‘employer’ (t[811.352) = 3.630, p = .000), ‘government loan’ (t[870.430) = 9.394, p = .000),
‘private loan’ (t[312.474] = -3.662, p = .000), family support {t[404.901] = -12.978, p = .000)
and ‘self-funded’ (t[641.906] = 8.050, p = .000). Two of the future intentions responses were
different, these were ‘same job’ (t[654.318] = 4.993, p = .000) and ‘new career’ (t[577.685] = 4.72, p = .000).
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Figure 5.2: Reasons for study
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Figure 5.3: Sources of funding for study
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Figure 5.4: Intentions after completing current degree
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5.3 The Dispositional Profile of the PGCW Cohort
The present sample reported a generally elite dispositional profile, as represented by the
fourteen dispositional attributes retained (see Chapter Three for details of confirmatory
analysis of scales). All attributes had been measured using items that participants rated using a
six point Likert-type response scale labeled from ‘strongly disagree’ (1) to ‘strongly agree’ (6).
Where applicable, reverse-coded items had their scores reversed, e.g. a response of ‘4’
became ‘2’ and vice versa. This was necessary for instruments that included negatively
phrased items, so that the scores could then be averaged meaningfully across the whole
instrument. Once the valence of all item scores was consistent within instruments, mean
scores were calculated for each attribute for each participant. Maximum mean scores for all
variables were 6, but minimum scores varied, that is there were some attributes for which the
lowest mean response was greater than 1. The highest minimum mean score was 2.4, for
knowledge of cognition. These unweighted mean scores, and the standard deviations for all
fourteen dispositional variables are shown in Table 5.3 and as a box plot in Figure 5.5.
As can be seen, the cohort demonstrated above mid-point scores across all variables, with the
lowest mean score being 3.53 for irresolute control. However, care must be taken when
interpreting these scores due to the fact that three of the variables had opposite valence to
the other eleven, because they described maladaptive as opposed to adaptive attributes.
These three were avoidance coping, inflexible control and irresolute control. For these three
variables, a higher score indicates a higher tendency to exhibit these generally maladaptive
attributes; therefore in a truly elite cohort one would expect scores below the mid-point
scores, whereas for the other, adaptive, attributes, one would expect above mid-point scores.
Table 5.3 and Figure 5.5 show the cohort mean scores in descending order, so it can easily be
seen that three of the four lowest mean scores are for the three maladaptive attributes:
avoidance coping (3.9), inflexible control (3.77) and irresolute control (3.53). None of these
means are below the mid-point of 3.5, and the mean score for structure of knowledge (an
adaptive attribute) is even fractionally below that of avoidance coping. However, scores for
structure of knowledge have a smaller standard deviation in comparison to avoidance control,
which has the largest standard deviation of all the variables.
The strongest dispositional variables for the cohort, as measured by these unweighted means
scores, were self-efficacy (4.84) and knowledge of cognition (4.8). These mean scores were
calculated with equal weighting of all contributing items, but it was known that all items did
not contribute equally – this had been shown during earlier confirmatory analysis (see Chapter
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Table 5.3: Unweighted mean scores for all dispositional variables
Dispositional variables

N

Minimum Maximum

Mean

s.d.

Self Efficacy
Knowledge of Cognition
Support Seeking
Reflective Coping
Proactive Coping
Regulation of Cognition
Need for Cognition
Cultural Intelligence
Acquisition of Knowledge
Adaptive Control
Avoidance Coping
Structure of Knowledge
Inflexible Control
Irresolute Control
Valid N (listwise)

939
894
898
898
898
892
929
880
906
885
898
907
885
885
880

1.90
2.40
1.80
2.20
1.60
1.33
2.10
1.33
1.00
1.33
1.00
1.00
1.43
1.00

4.84
4.80
4.68
4.56
4.53
4.41
4.39
4.26
4.19
3.98
3.90
3.90
3.77
3.53

.654
.578
.642
.616
.665
.779
.750
.734
.727
.720
.866
.683
.749
.846

6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00

Figure 5.5: Boxplot of unweighted mean scores for all dispositional variables
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Three). For example, the ten items in the self-efficacy scale had loadings between .578 and
.790. Therefore the weightings from single factor confirmatory analyses were used to create
weighted mean scores for each variable. These offered a more accurate within-cohort
measure for each scale. Naturally, this weighting caused differing minimum and maximum
scores, so the weighted means were standardised to enable direct comparison of scores
between variables. This meant that each variable had a mean of zero and a standard deviation
of one.

5.4 Dimensionality of Dispositional Attributes
5.4.1

Is there underlying dimensionality?

The standardised, weighted scale scores for all fourteen dispositional attributes were entered
into exploratory factor analysis to identify possible underlying constructs. Weighted rather
than unweighted scores were used because of the intention to differentiate between
participants within the cohort. Exploratory factor analysis was appropriate because little
theoretical basis existed to specify a priori the number or pattern of possible factors. Prior to
exploring factor solutions, the data was checked for adequacy of sampling and sphericity, and
satisfied both these criteria (Kaiser-Meyer-Olkin = .814, Bartlett’s Test p = .000). Independence
of underlying constructs could not be assumed, so Principal Axis Factoring (PAF) was
conducted using oblique (direct oblimin) rotation (see Appendix 18). Three factors emerged
with Eigenvalues greater than one, and these three explained 57% of variance8. The use of
Eigenvalues, sometimes known as ‘Kaiser’s Criterion’, has been criticised for underestimating
the number of factors (Preacher & MacCallum, 2003) and it has been suggested it could more
accurately be interpreted as offering a lower boundary for the number of factors. Visual
inspection of a scree plot is often considered more accurate in determining the number of
factors. In this case, the scree plot suggested either a two or three factor solution.
Due to this discrepancy between the Eigenvalues and the scree plot, Parallel Analysis was
conducted using O’Connor’s (2000) syntax. This method determines the number of factors by
comparing against the number that could be expected by chance, and may be one of the most
accurate factor retention methods (Hayton, Allen, & Scarpello, 2004). Parallel Analysis using
PAF compared the actual dataset with a generated dataset based on permutations of the raw

8

This variance was calculated based on the variance of initial Eigenvalues. Due to the use of oblimin
rotation it was not possible to add sums of squared loadings to obtain a total variance.
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data, thus offering a more valid comparison than would be achieved by comparison against a
randomly generated normally distributed dataset. The Parallel Analysis scree plot showed the
95th percentile intersecting with the raw data at approximately the sixth marker (see Appendix
19). This meant that five of the possible fourteen factors were statistically significant, i.e.
greater than would be expected by chance. However, three of these five factors had
Eigenvalues below one, and so explained less variance than an individual variable; this
therefore indicated a two factor solution.
Collectively, the Eigenvalues, scree plot and parallel analysis indicated either a two or three
factor solution. Both these possibilities were examined, to determine the most conceptually
appropriate as well as statistically supported structure. As reported above, PAF with oblimin
rotation generated three factors with Eigenvalues above one, which cumulatively explained
57% of variance. The exclusion of weak loadings (<.3) revealed one factor with eight variables
and two factors with three variables each, including one (irresolute) that dual-loaded (as
shown in Appendix 18). The dual-loading was resolved by excluding loadings <.4, although that
also removed avoidance entirely, leaving the third factor with only two variables.
Factor correlations were checked and were all below .3, indicating only weak relationships,
which justified analysis with orthogonal (varimax) rotation. Results from orthogonal analysis
were highly similar: three factors with Eigenvalues greater than one, explaining 57% of
variance9, with exactly the same groupings of scales as had been found with the oblique
rotation. In this solution both irresolute control and inflexible control dual-loaded across the
second and third factors. As previously, avoidance was the weakest loading variable (.332). The
third factor therefore comprised one weakly loading and two dual-loading variables. The high
degree of similarity in the results from oblique and orthogonal rotations accords with the
principle that stable factor solutions emerge consistently from different statistical methods
(Tabachnick & Fidell, 2013). The consistent weakness of the third factor indicated that a twofactor solution might better fit the data, as had been suggested by earlier parallel analysis. For
completeness, two-factor solutions were explored with both orthogonal and oblique rotation,
and PAF and Principal Components Analysis (PCA). As previously, the results were highly
similar. The factor loadings (excluding those <.3) of both PAF with varimax rotation and PCA
with oblimin rotation are shown in Appendix 20, to illustrate the similarity of the solutions.

9

57% variance based on initial Eigenvalues. The rotation sums of squared loadings indicated 45%
cumulative explanation of variance.
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In a two-factor solution, avoidance did not load strongly on either factor, while all other
variables loaded >.4. The simplest explanation for this is that avoidance coping was reported
about equally by participants with different combinations of other attributes, and was thus
relatively neutral and did not load strongly with either group of variables10. This variable was
therefore removed and the analysis repeated with the remaining thirteen variables. The final
two-factor solution is shown in Table 5.4, and was obtained by PCA with oblimin rotation. This
combination gave the clearest solution, with the strongest loadings. As previously discussed,
oblique rotation is appropriate when factors may not be entirely independent. Use of PCA was
justified by the fact that “components are real factors because they are derived directly from
the correlation matrix” (Klein, 1994, p.36, as cited in Brace, Kemp, & Snelgar, 2012, p. 360).
Direct oblimin rotation was most appropriate because it cannot be assumed that these factors
are conceptually unrelated. Indeed, as with other psychological constructs, it seems safer to
assume that some relationship does exist between individuals’ dispositional beliefs, and
therefore between any underlying factors. As previously demonstrated, other methods of
extraction and rotation generated highly similar results, indicating a stable and conceptually
sound solution. Internal consistency was strong for both factor 1 (α = .829) and factor 2 (α =
.777). The weighted scores from these final two factors were calculated and saved as
‘dispositional factor’ variables for use in subsequent stages of analysis.
Table 5.4: Final factor loadings of weighted dispositional attributes (excluding Avoidance) on
two dispositional components (PCA with oblimin rotation)
Pattern Matrix
Component
1
2
Reflective Coping
.805
Regulation of Cognition
.786
Knowledge of Cognition
.782
Proactive Coping
.769
Adaptive Control
.676
Cultural Intelligence
.553
Self Efficacy
.504
-.385
Support Seeking
.494
Structure of Knowledge
-.800
Need for Cognition
-.746
Irresolute Control
.730
Acquisition of Knowledge
-.712
Inflexible Control
.630
Extraction: Principal Component Analysis. Rotation: Oblimin. Converged in 5 iterations.

10

Subsequent cluster analysis also showed avoidance as the weakest discriminating variable,
contributing very little (or not at all) to a range of possible cluster solutions. See Section 5.5 for full
discussion of cluster analysis.
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5.4.2

Interpreting dispositional dimensionality

The two factors consistently emerged from a range of procedures, so seem to be statistically
robust. They are also conceptually distinct. Factor 1 comprises coping styles, metacognitive
awareness, self efficacy and adaptive control. These all involve a sense of agency, and this
factor is therefore termed Agentic Engagement. This term has previously been used in the
literature in a different context. Reeve (Reeve, 2013; Reeve & Tseng, 2011) uses ‘agentic
engagement’ in the context of classroom participation, as a fourth dimension of engagement
alongside behavioural, emotional and cognitive engagement. He measures this with a short
scale, with five items that describe students’ participatory behaviours. Here, agentic is used
more broadly, to refer to the sense of agency that is present in each of the dispositional
attributes that loads on this factor. This is in line with the agentic perspective of social
cognitive theory (Bandura, 2001, 2008), which describes four elements of agency:
intentionality, forethought, self-regulation and self-reflection. Table 5.5 shows how the
current dispositional attributes relate to Bandura’s four features of agency, with example
items to illustrate the alignment of these attributes with the overall theme of agency. In some
cases example items might relate to more than one feature, but the table serves to emphasise
the overall alignment of this factor with Bandura’s agency. The relevance of Bandura’s theory
to the current work is returned to in Chapter Eight.
The second factor is composed of epistemic beliefs, need for cognition, and inflexible and
irresolute control. These attributes all relate to students’ beliefs about and management of
complexity and are therefore termed Epistemic Engagement. This is somewhat related to
Chinn’s epistemic cognition (Chinn et al., 2011) or epistemic performance (Barzilai & Chinn,
2018), the latter being defined as ‘competent engagement with epistemic aims and values,
epistemic ideals, and reliable epistemic processes’ (p. 353). In Factor 2, structure of knowledge
is clearly epistemic in nature, and need for cognition can be considered an epistemic value in
the sense that it describes students’ enjoyment, and hence intrinsic valuing, of complex tasks.
Acquisition of knowledge and the two control attributes can be interpreted as epistemic
processes, because they describe processes and strategies involved in dealing with complex
tasks. Note that the Epistemic Engagement factor combines both positive loadings for
maladaptive control beliefs and negative loadings for sophisticated epistemic beliefs and need
for cognition. For the purpose of calculating internal reliability of the factors, the scores for
inflexible control and irresolute control were reversed to achieve consistent valence across all
attributes, so that all higher scores indicated more adaptive beliefs and behaviours.
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Table 5.5. Alignment of Agentic Engagement with Bandura’s features of personal agency
Bandura’s features of
Factor 1 attributes
Example items from Agentic engagement
personal agency
‘Agentic engagement’
measurement scales

Intentionality
To represent a future
course of action, with a
proactive commitment
to bringing it about.

Forethought
To motivate and guide
actions in anticipation
of future events.

Self-reactiveness
To regulate motivation,
affect, and action,
including corrective
self-reactions.

Self-reflection
To metacognitively
reflect upon thoughts,
capabilities and actions.

Knowledge of cognition

I can motivate myself to learn when I need to.

Proactive coping

In relation to my studies, I am a ‘take charge’
person.

Cultural intelligence

I ask myself what I hope to accomplish before
I meet with people from different cultures.

Self-efficacy

I am certain that I can accomplish my
academic goals.

Reflective coping

I imagine myself solving a difficult problem
before I actually have to face it.

Knowledge of cognition

I think of several ways to solve a problem and
choose the best one.

Proactive coping

After achieving a goal, I look for another more
challenging one.

Adaptive control

Before starting work on a particular problem, I
like to play with a number of possible ways of
attaching the problem.

Reflective coping

I address a problem from various angles until I
find the appropriate action.

Regulation of cognition

I periodically review to help me understand
important relationships.

Adaptive control

I often find the most interesting part of an
assignment is in discovering new ways of tying
my material together, and this often leads me
to change the way I go about completing the
task.

Support seeking

When solving my own problems, other
people’s advice can be helpful.

Reflective coping

I take action only after thinking carefully
about a problem

Regulation of cognition

I ask myself if I learned as much as I could
have once I finish a task.

Self-efficacy

I am confident about my ability to understand
the material I have to read for my study.

Cultural intelligence

I update my cultural knowledge after a
cultural misunderstanding.
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5.4.3

Independence of dimensionality

The factors were characterised by predominantly agentic behaviours and beliefs in the first
factor, agentic engagement, and predominantly epistemic beliefs in the second, epistemic
engagement. Links have previously been explored between individual attributes within these
factors, so it was reasonable to consider the possibility that the two factors may be related to
each other. Bivariate correlation revealed a significant but weak relationship between the two
factors (r = .193, p = .000). Further evidence was provided by the component correlation
matrix from the factor analysis, which showed a .128 correlation; and the component score
covariance matrix, which showed -.256 covariance. Collectively, these statistics support the
interpretation that the factors represent theoretically distinct constructs.

5.5 Clusters based on Dispositional Profiles
The factor analysis reported above had investigated relationships between variables. The next
stage of analysis was focused on patterns amongst participants. Descriptive analysis of mean
scores and standard deviations (Section 4.3) had already shown variation between individual
participants. The following sections report the application of cluster analysis, which was
employed to investigate whether individual variation might conceal latent classes of
participants, i.e. unobservable but ‘natural’ (Hair et al., 2006) subgroups within the population.
5.5.1

Cluster analysis with weighted mean scale scores

Cluster analysis has been shown to perform well with combinations of solely continuous
variables (Fonseca, 2012). A decision was made to work with the fourteen individual scale
scores, rather than the dispositional factor scores, because in this situation factor scores may
have offered a poorer representation of the data with less power to discriminate among
underlying groups (Hair et al., 2006). Weighted scale scores were used because of the
intention to discriminate between participants. Various forms of cluster analysis are available,
each of which employs different algorithms for identifying and refining clusters. Each type of
clustering therefore has different assumptions and requirements. Two common types are
hierarchical agglomerative methods (e.g. Ward, 1963, cited in DiStefano & Kamphaus, 2006),
and iterative partitioning methods such as K-means. However, hierarchical cluster analysis is
known to be sensitive to outliers (Hair et al., 2006), and K-mean cluster analysis requires a predetermined number of clusters. In the present study there was not a theoretical basis for a
priori specification of number of clusters. An alternative clustering method is two-step
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analysis, which is suitable for large datasets where the number of clusters is not known a
priori. This was therefore the most appropriate technique for the current dataset.
However, a rarely discussed problem with two-step analysis is that the first step, preclustering, is sensitive to the order of the cases in the dataset. For hierarchical analysis, Overall
and Magee (1992) have proposed splitting the dataset into sub-samples, and using replication
of cluster solutions across sub-samples as a ‘stopping rule’, i.e. to choose how many clusters
should be retained. A similar approach was applied with the two-step procedure employed
here. Other validation techniques have also been reported, such as internal validation by
testing the significance of variables used to create the clusters, and external validation by
testing those not used in the cluster analysis (Shaw, Kobrin, & Packman, 2009).
The two-step cluster analysis for this study was conducted using the statistical package SPSS
(IBM Corp., 2013), with the Schwarz Bayesian Information Criterion used to determine number
of clusters. Due to the influence of the order of cases, ten random number variables were
generated which were used to order the cases in ten completely random sequences. Two-step
cluster analysis was then conducted for each of the ten sequences. The solutions that were
generated varied between two to four clusters, generally of ‘fair’ fit quality, as measured by
the SPSS software. The two four cluster solutions gave the weakest quality of fit, suggesting a
two or three cluster solution. Avoidance coping consistently emerged as the weakest
contributing variable, and in some cases did not contribute anything to the solutions. The
three cluster solutions were the most stable in this regard, whereas three of the four two
cluster solutions showed different patterns of weak contribution.
Having established the likelihood of a stable three cluster solution, K-means cluster analysis
was used to identify cluster membership. The K-means technique is less sensitive to the order
of cases. However, to exclude the possibility of influence by order of cases, analyses of
different sequences of cases were again used to confirm the robustness of the cluster solution.
Three K-means analyses generated highly similar solutions, varying by fewer than ten cases per
cluster. The three clusters represented 16.25%, 40.5% and 43.4% of the sample, which was
broadly consistent with the three cluster two-step solutions which were of ‘fair’ quality. The
clusters were significantly different on all fourteen variables. Two of the three K-means
solutions were identical, so these cluster memberships were saved within the dataset and
used for subsequent analysis. The standardised weighted mean scale scores for each cluster
were then calculated and used to create cluster profiles, which are presented in the following
section (Section 5.5.2).
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5.5.2

Dispositional variation between clusters

The three clusters displayed a meaningful pattern of dispositional scores, which are shown in
Figure 5.6. The variables have been re-ordered to best illustrate this pattern. On the left of the
figure are variables for which two clusters scored positively and the other cluster scored below
the average. These variables measure coping and metacognitive awareness, and henceforth
are collectively referred to as the agentic variables. To the right of the graph are variables for
which one cluster scores above average, one scores just above or below average, and one is
very much below average – in some cases more than one standard deviation below the wholecohort mean. This latter group of variables all relate to students’ engagement with complexity,
and are therefore referred to as the epistemic variables. Across the dispositional variables, the
three clusters show clear overall patterns: one cluster is entirely above average (shown in
green), one almost entirely at or below average (red), and the third is well above average on
some variables and well below average on others (blue). The above average cluster portrays
complex-agentic learners, who score highly for both agentic and epistemic attributes. The
below average cluster has average scores for epistemic variables, but is defined by its low
scores for agentic variables, for which both other clusters score above-average. This cluster is
therefore described as representing low-agentic learners. Finally, the third cluster represents
naïve-agentic learners. These students score above average on the agentic variables, and
actually score higher on adaptive control than either of the other groups, yet this sits alongside
epistemic scores that are well below average.
1.5
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Lowregulators
agentic
n.356
n. 356

1
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Naïve
Naive agentic
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Figure 5.6: The dispositional profile of the three K-means clusters
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5.5.3

Factor composition and cluster characteristics

The two groups of variables visible in the cluster profiles (shown in Figure 5.6) very closely
resembled the loadings of the same variables during factor analysis. The groups of variables
described as agentic and epistemic variables in the profile analysis are highly similar to those
that loaded on to the dispositional factors agentic engagement and epistemic engagement.
This independent emergence of the same two groups of variables gives additional empirical
weight to the conceptual hypothesis that two distinct elements are at play.
Because the clusters appeared to be grouped according to their scores on groups of variables
that closely resembled the two dispositional factors, cluster analysis was repeated using the
two dispositional factors (rather than the fourteen dispositional variables used in the original
cluster analysis, see Section 5.5.1). As before, a series of two-step cluster analyses were
conducted with the data using the same ten random orders of cases. Seven out of ten of these
analyses generated a three cluster solutions, which were of much higher quality than had been
found with the individual dispositional variables. The cluster solutions for the fourteen
variables had towards the lower end of the ‘fair’ range, whereas the solutions for the two
factors were consistently of ‘good’ quality. Each of the three cluster solutions showed one
smaller and two larger clusters, but the exact proportions of the clusters varied. For example,
the smaller cluster ranged from 10% of participants up to 28%.
Because of this variation in cluster membership with two-step cluster analysis, K-means cluster
analysis was used to identify final cluster memberships. To ensure case order was not
influencing the results, the K-means analysis was repeated with three random orders of cases,
which generated three identical clusters solutions. The clusters represented 41.3%, 39.1% and
19.7% of the sample, and their profiles were simplified versions of those already generated
using the fourteen separate attributes. These factor-derived profiles are illustrated in
Appendix 21. To further verify the validity of this factor-derived cluster solution, a crosstabulation was generated to compare membership of the factor-derived clusters with that of
the dispositional attribute clusters (see Appendix 22). Only 46 participants fell into different
clusters, meaning that 94.8% of participants belonged firmly in a consistent group, whether
this was generated through analysis of the fourteen dispositional attributes or two
dispositional factors.
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5.6 Dispositional Profiles and Academic Achievement
5.6.1

Measuring achievement

Participants reported the grades they had received for courses they had already completed. Of
the 939 cases, 109 reported that they had not yet received any grades. The other 830
participants reported the number of high distinctions (85-100%), distinctions (75-84%), credits
(65-74%), passes11 (50-64%) and fails (0-50%) they had been awarded. The question asked: “Of
all the courses you have completed for your current degree, for how many courses did you
receive an overall [GRADE (X-Y%)]?”. The total number of grades reported by each participant
could be interpreted as a measure of progress through their degree program, alongside
question 25 “Approximately how much of your current degree have you already completed?
(Think about how many subjects you have already completed and how many you still need to
do)” which utilised four broad response categories: I’m near the beginning (0-25%); I’m nearly
half way (26-50%); I’m over half way (51-75%); I’m nearly finished (76-100%).
However, when the numbers of grades reported were totalled, a substantial number of
participants had apparently completed many more courses than would be required for a
postgraduate degree (up to 38). It may be that these participants interpreted the question
differently, and actually reported the number of grades they had received for individual
assignments, rather than overall courses. The total grades reported were therefore not reliable
as a measure of progress. However, it remained possible to calculate an average grade for
each participant. Each High Distinction reported was allocated 5 points, Distinction 4, Credit 3,
Pass 2 and Fail 1. Each participant’s total points were then divided by the total number of
grades they had reported, to generate a new variable labeled ‘GPA’. A worked example is
shown in Appendix 23. Participants’ GPA scores offered a simple measure of achievement,
with equal intervals between each grade. This process meant that comparable achievement
scores could be calculated regardless of whether individuals had reported overall course
grades or specific assignment grades. The original data was also retained, enabling comparison
between students who had achieved a particular grade and those who had not, or those who
only received grades above a certain level (e.g. credit) and those with lower grades.

11

Of the 880, six participants were missing a value for Pass grades. Rather than generate average
values, or adapt the calculation, these six cases were simply excluded from analysis of average
achievement.
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Of the 830 cases with an achievement score, the mean average GPA was 3.8 (s.d. .761),
representing grades just below distinction level. The minimum GPA was 1.5, meaning that no
participants had reported only fail grades (which would have resulted in an average score of
1). The maximum score was 5, indicating only high distinction grades. Closer examination
revealed that 63 participants (7.6%) had an achievement score of 5, and 132 (16%) had a score
above 4.5, meaning that they received more grades at the high distinction level than at any
lower levels. Of those who reported grades, 35% (290) had received only distinctions and high
distinctions, and a 10% (90) had received only fails, credits and passes. As expected, these
groups of higher and lower achievers demonstrated very different dispositional profiles. As
shown in Figure 5.7, the lower achievers were generally weaker in the agentic variables
(grouped on the left), especially in self-efficacy. The largest contrast, however, can be seen in
the epistemic variables on the right of the figure.
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Figure 5.7: Dispositional profiles of higher and lower achievers
5.6.2

Relationships between achievement and other variables

For the entire sample, male and female achievement was not significantly different (p = 0.58),
but achievement showed a small but significant relationship with age (r = .099, p = .004).
Differences in achievement between age groups were also found (p = .000). The mean
achievement scores for each group were 3.996 for the youngest, 3.672 for the middle group,
and 3.822 for the oldest participants. This reveals a non-linear relationship, because the
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highest two mean achievement scores are for the youngest and oldest age groups. This may
indicate that another underlying factor is involved. Post-hoc Bonferroni tests revealed that the
strongest differences existed between the youngest age group and the other two (middle, p =
.000, and oldest, p = .042).
A difference was also found between the average achievement of native and non-native
speakers (t 7.884, df 360.217 p = .000). The mean for native speakers was 3.93, whereas for
non-native speakers it was 3.45, about half a grade lower. The age at which non-native
speakers began to learn English as a second language (ESL) was not significant (p = .129) but
non-native speakers’ ratings of their English competency was related to their average
achievement (p = .007). Only three participants rated their English as ‘very bad’ or ‘quite bad’,
so these were excluded which raised the significance to .001. The 219 students retained had
rated their English as not good enough, good enough, quite good or very good. Post-hoc
analyses showed that between neighbouring categories (e.g. not good enough and good
enough) achievement was not significantly different but non-neighbouring categories did show
significantly different achievement. For example students who described their English as not
good enough had significantly lower achievement than those who rated their English as quite
good (p = .018) or very good (p = .006). Students with very good English also achieved
significantly higher than those who rated their English as good enough (p = .050). A one-way
ANOVA suggested significant differences in achievement based on mother’s qualification (p =
.000) but in this instance post-hoc Bonferroni revealed no significant differences between
groups.
Achievement also varied according to participants’ full-time or part-time enrolment status (p =
.000), with part-time students’ mean achievement at 3.90, as compared to full-time students’
3.66. However, as mentioned above, international students were more likely to be studying
full time (79% of non-native speakers were enrolled full time, n.175). The lower average
achievement of full-time students may therefore be due to another factor, such as speaking
English as a second language. A linear regression analysis was conducted with language status
(native or non-native English speaker) entered in the first block, and enrolment status (parttime or full-time) in the second. The model summary showed that enrolment status related to
achievement above and beyond the effect of language status, and that the contribution of
both factors was significant (p = .000). However, the difference in R2 was only .001, so the
variance explained by enrolment status was negligible. It is likely that the significant result was
due to the size of the sample. Similarly, an independent samples T-test showed significant
differences between participants enrolled to study on-campus and those studying by distance,
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but the variance explained was negligible when language status was controlled for in
hierarchical regression. Splitting the dataset to analyse native and non-native speakers
separately revealed that within these groups there was no significant difference between the
achievement of full time or part time enrolled participants. These results suggest that the
differences in achievement between full/part time and on/off campus students are actually
reflective of the proportions of international students in each group, and therefore based in
linguistic or cultural differences. This cultural strand of analysis is presented in Chapter Six.
5.6.3

Differences in achievement between dispositional clusters

A visual inspection of the data suggested interpretable differences between the achievement
of the three dispositional groups. To verify this, an ANOVA with post-hoc Bonferroni analysis
was conducted to compare the average achievement of each group (see Appendix 24). Results
showed significant differences between all three dispositional clusters (F[2] = 20.081, p = .000).
As the theory would predict, the complex-agentic learners had the highest average grades
(mean = 3.9920). They were .25184 above the low-agentic learners (mean = 3.7402), and
.42928 above the naïve-agentic learners (mean = 3.5628). This may indicate that strong
academic agency does not compensate for unsophisticated epistemic engagement. This
reflects the otherwise paradoxical low achievement of the naïve-agentic learners, whose
strong agency would generally be viewed as positive, but whose very low epistemic
engagement relates to a mean GPA score that is actually lower than that of the low-agentic
learners, with their relatively neutral levels of epistemic engagement. This suggests a greater
connection between epistemic engagement and achievement than between agentic
engagement and achievement at the postgraduate coursework level of education. Further,
these results may position agentic beliefs and behaviours as products of the interaction
between epistemic engagement and the academic context. Students with stronger epistemic
engagement may interpret tasks differently, and then regulate their behaviour differently than
those with a more simplistic view. This is discussed further in Chapter Eight.
The distribution of native and non-native speakers (representative of domestic and
international students) was not consistent across the three clusters; this is addressed in
Chapter Six (Section 6.5), along with other cultural analysis.
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5.7 Relationships with Achievement
5.7.1

Relationships between dispositional variables and achievement

To investigate the relationships between the 14 dispositional variables and academic
achievement, a stepwise linear regression was conducted. Stepwise methods are appropriate
where there is no known hypothesis to test. This was therefore considered the most suitable
way to identify which dispositional variables were significantly related. The strongest solution
(R .323, R2 = .104; p[F=22.51(4)] = .000) retained four dispositional variables (see Appendix 25).
These were irresolute control, self-efficacy, avoidance coping and need for cognition. Given
that none of these loaded on the first dispositional factor (agentic engagement), it follows that
only the second dispositional factor explained variation in achievement. This was confirmed by
statistical analysis (R = .243, R2 = .059; β = .243, t= 6.988, p = .000), demonstrating the
significance of students’ epistemic engagement in postgraduate coursework study. This finding
supported previous results showing the importance of epistemic engagement above agentic
engagement. Strong agentic engagement alone is not as successful as strong agentic
engagement guided by sophisticated epistemic engagement.
5.7.2

Relationships between dispositional cluster membership and achievement

Participants’ dispositional cluster membership was a categorical variable and therefore could
not be entered directly into regression analysis. Dummy variables were therefore created for
the three categories (naïve-, low-, and complex-agentic). These three dummy variables were
then entered into stepwise linear regression with achievement as the dependent variable. The
final model (R = .222, R2 = .049) included naïve- and complex-agentic variables, and excluded
the low-agentic variable (see Table 5.6). Regression was also conducted to identify which
dispositional variables best predicted cluster membership for each of these two groups (see
Table 5.7). The results of this analysis mirrored the dispositional profiles of each group.
Table 5.6: Complex- and naïve-agentic clusters’ prediction of academic achievement
Standardised Beta
Coefficient
(Constant)

t

Sig.

-1.313

.190

Complex-agentic (dummy variable)

.165

4.265

.000

Naïve-agentic (dummy variable)

-.094

-2.432

.015
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Table 5.7: Dispositional variables’ prediction of complex and naïve cluster membership
Standardised Beta
Standardised variables
Coefficient
t
Sig.
(Constant)
21.432
.000
Irresolute control

.286

9.182

.000

Structure of knowledge

-.163

-5.006

.000

Inflexible control

.226

8.016

.000

Adaptive control

.163

5.473

.000

Need for Cognition

-.168

-5.257

.000

Reflective Coping

.099

3.366

.001

Acquisition of knowledge

-.106

-3.485

.001

Self Efficacy

.110

3.846

.000

Regulation of cognition

.107

3.483

.001

5.8 Conclusions
Demographic analysis of the sample showed that it was broadly representative of the national
postgraduate coursework cohort; with the exception of a gender imbalance, which seems
typical of much research of this type. As anticipated, the sample reported an overall elite
dispositional profile, but with significant individual variation. Amongst the dispositional
variables, two underlying dimensions were identified. These represented participants’ agentic
and epistemic engagement with learning. Analyses using either the fourteen individual
dispositional attributes or the two dispositional dimensions both suggested three latent
clusters of participants with distinctive dispositional profiles. These were labelled according to
their levels of agentic and epistemic engagement: complex-agentic, low-agentic and naïveagentic learners. The complex-agentic learners had the highest scores for epistemic
engagement, and reported the highest academic achievement of the three groups. This
relationship was confirmed by analysis showing an overall correlation between epistemic
engagement and academic achievement. In fact, none of the individual attributes that formed
the agentic engagement dimension proved to be predictive of academic achievement. Whilst
there is a theoretical connection, in that epistemic beliefs serve to calibrate agentic
behaviours, it is learners’ epistemic engagement that relates most closely to learning
outcomes at the postgraduate coursework level.
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These results demonstrate that whilst the postgraduate coursework cohort is an elite
academic group, there is still significant variation between individuals. Three dispositional
groups are identifiable within the cohort, and these were significantly different in terms of
both their dispositional profiles and their academic achievement. At this level of education,
students’ academic achievement is best predicted by their epistemic engagement, not their
agentic engagement. However, these results are descriptive of the entire cohort, which
demographic analysis showed was not homogenous. The next phase of analysis therefore
focused on comparisons between sub-groups of participants, with a particular focus on
checking the consistency of these results across participants from different cultural
backgrounds. This comparative analysis is reported in Chapter Six.
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Chapter 6

Cultural Comparisons

6.1 Introduction
The purpose of this chapter is to report the comparative analysis addressing the cultural strand
of enquiry in the research questions: predominantly questions 1c and 2bi. These questions
extend and confirm results already reported in Chapter Five, where it was established that the
dispositional attributes revealed two underlying dispositional dimensions. However, this
analysis was conducted with the entire dataset. It therefore represented students from a
range of cultural backgrounds, with a majority of Australians. Further analysis was therefore
required to check whether the same dimensions were identifiable for groups of participants
from different cultural backgrounds (RQ2bi). Similarly, patterns of variation in participants’
dispositional profiles revealed three latent clusters of participants derived from the entire
sample. The next step of analysis was to examine the cultural composition of each cluster, in
order to understand the consistency of the cluster solution across cultural sub-groups (RQ1c).
The following comparative analyses are prefaced by a descriptive section that overviews the
cultural composition of the sample in more detail than covered in Chapter Five. The
dispositional profiles of groups of students from different cultural backgrounds are reported,
and compared, to examine variation within the ‘non-native’ category of participants. From this
point, the results established in the previous chapter are extended to examine their
consistency for participants from different cultural backgrounds, as outlined above. Where
relevant, other demographic sub-groups are also examined, for example to compare
participants from different disciplinary backgrounds.

6.2 Cultural Comparisons
6.2.1

The cultural composition of the sample

All participants gave their nationality, with seventy different nationalities reported. The most
common nationality reported was Australian (n.636, 68%). This almost exactly reflects the
proportion of domestic postgraduate non-research enrolments nationally (67%) when the data
were collected (Department of Education, 2014). Other nationalities were reported by the
remaining 304 participants, the most common being Chinese (71), Indian (24) and British (22).
Again, this is reflective of national figures, where Chinese and Indian are also the most
common non-Australian nationalities (Department of Education, 2014). The nine most
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frequently reported nationalities in this study are shown in Table 6.1. All other nationalities
were reported by fewer than five participants each. Therefore, for the purposes of comparing
different cultural groups, different nationalities were grouped together. Initially, three broad
groupings were adopted: Australian, ‘Anglo’, and ‘Non-Anglo’. In this context, Anglo is being
used solely as a broad socio-cultural descriptor, not as a strict definition of linguistic or ethnic
group membership. The Australian group comprised the 636 who reported Australian as their
primary nationality, and one participant who reported Greek-Australian. The Anglo group was
composed of 48 participants who reported American, British, Canadian, Irish or New Zealand
nationality. It was anticipated that these participants might show more similarities with the
Australian participants than with other nationalities. All 254 participants who reported any
other nationality were grouped together as Non-Anglo.
These three cultural groups were compared on several key variables. A one-way ANOVA
showed differences in achievement between the Non-Anglo group and the Australian and
Anglo groups (mean difference -.37, p = .000, and -.46, p = .001 respectively) whereas the
mean difference between the latter two groups was only .09 and was not significant. A similar
pattern emerged in ANOVA results comparing mean scores for the dispositional factor
‘epistemic engagement’. Mean scores were calculated for each dispositional factor, according
to the broad nationality groupings. For the epistemic engagement factor, the Non-Anglo group
was different to both other groups (p = .000) and the other two were not significantly different
to each other (p =.058); although this result was much closer to significance than that found
for differences in achievement. The other dispositional factor, agentic engagement, was not
significantly different between the three groups. Interestingly, however, for this factor the
Table 6.1 Most common nationalities
Top 9 Nationalities

Frequency

Australian

636

Chinese

71

Indian

24

British

22

Malaysian

14

Indonesian

13

New Zealand

13

Filipino

11

Vietnamese

8
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mean differences were smaller between the Non-Anglo group and the other two (Australian
.18 and Anglo -.17) than between the Australian and Anglo groups (-.35). Because of this
unclear pattern of results, ANOVA analyses were conducted for each of the fourteen
dispositional variables individually (see Appendix 28). Significant between groups differences
were found for all but four dispositional variables. The four non-significant variables were
proactive coping, reflective coping, support seeking, and knowledge of cognition. Post-hoc
Bonferroni tests showed that self-efficacy was the only variable that was significantly different
between all three groups. The Non-Anglo group differed from the other two, which did not
differ from each other, on need for cognition, irresolute control, structure of knowledge and
acquisition of knowledge. Only four variables differed between the Australian and Non-Anglo
groups: avoidance coping, inflexible control, adaptive control, and cultural intelligence.
Regulation of cognition was different between the Australian group and the other two. These
results seem to indicate that the Anglo students have more in common with the Australians
than with the Non-Anglo students, although they were not consistently different from either
group. Scheffe results were compared against the Bonferroni significance scores (see Appendix
29), and minor variation was found – in some cases affecting whether differences were
deemed significant or not at the .05 level.
However, independent samples T-tests showed significant differences between Anglo and
Australian students for self-efficacy (p = .002), need for cognition (p = .046), regulation of
cognition (p = .016), knowledge of cognition (p = .032), and acquisition of knowledge (p =
.038), and between Anglo and non-Anglo students for self-efficacy (p = .000), need for
cognition (p = .000), irresolute control (p = .000), adaptive control (p = .046), structure of
knowledge (p = .000) and acquisition of knowledge (p = .000). On three variables, therefore,
the Anglo students were significantly different to both the Australian and Non-Anglo students.
For completeness, independent T-tests were also conducted to compare the Australian and
Non-Anglo groups. Significant differences (p = .000) were found for self efficacy, need for
cognition, avoidance coping, regulation of cognition, irresolute control, adaptive control,
structure of knowledge, acquisition of knowledge, and cultural intelligence. The only
individual nationality group large enough to compare against the Australian students (n. 636)
was the Chinese participants (n. 71). Individual samples T-tests for the two dispositional
factors and the individual variables showed that most of these did differ significantly between
Australian and Chinese participants (see Appendix 30). Levene’s test for equality of variances
was non-significant for all variables, so only ‘equal variances assumed’ results are reported.
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Non-significant differences were only found for reflective coping, regulation of cognition,
knowledge of cognition, and for the dispositional factor ‘agentic engagement’.
Participants’ nationalities were re-coded into ten regional groups, for the purposes of
comparing students from different regions. The exact re-coding is shown in Appendix 31. Two
of these new regional groupings were small, but were included in initial analysis for the sake of
completeness. These were the Indian sub-continent (15) and South America (11). Five of the
new groups seemed substantial enough for further analysis, including Australia and NZ (650),
alongside Britain and America (35), China (71), Europe (30) and SE Asia (50). The three
remaining regional groups had smaller numbers of participants: Middle East and North Africa
(22), Pacific (28), and S Africa (26). These were included in early analysis to explore the
possibility that they might be amalgamated into a broader region, for example ‘SE Asia and the
Pacific’, if this was empirically supported. The average academic achievement (GPA) of these
regional groups is shown in Figure 6.1. There are visible differences both in means and ranges
of achievement across the ten groups. This indicated that there may also be dispositional
variation across the groups. This is explored in the following section.
6.2.2

MANOVA and discriminant analysis

The factor profiles for each regional group suggested dispositional variation did exist between
groups of participants from different regions (see Figure 6.2). Multiple analysis of variance
(MANOVA) was conducted to explore differences in dispositional attributes between regional
nationality groups. All four multivariate tests indicated significant between-group differences:
Pillai’s trace (V = .548, F(126, 7767) = 4, p = .000), Wilks’s Lambda (Λ = .542, F(126, 6546) =
4.343, p = .000), Hotelling’s trace (T = .694, F(126, 7679) = 4.698, p = .000) and Roy’s largest
root (Θ = .425, F(14, 863) = 26.185, p = .000). Box’s test was significant (p = .000) indicating an
assumption of homogenous covariance, and Levene’s test showed heterogeneous variance for
regulation of cognition, acquisition of knowledge and avoidance coping. Excluding these three
variables from the MANOVA did not alter the significance of any of the multivariate tests or
Box’s test of equality of covariance matrices, so they were retained.
The MANOVA was followed up with discriminant analysis, which revealed three discriminant
functions which collectively explained 86.7% of variance. The full loadings are shown in
Appendix 32. Individually, the three functions explained 61.2%, 18.1% and 7.4% of variance
(canonical R2 29.8, 11.2 and 4.9 respectively). In combination, these discriminant functions
significantly differentiated the regional nationality groups (Λ = .620, χ2(99) = 413.946, p = .000),
and removing the first and second functions showed that the third continued to significantly
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differentiate the groups (Λ = .909, χ2(63) = 82.828, p = .048). The remaining functions did not
significantly differentiate the groups (p = >.05). The correlations between dispositional
variables and discriminant functions showed that structure of knowledge, need for cognition
and adaptive control loaded significantly on to the first function (r = .690, .510, -.400); selfefficacy, acquisition of knowledge, proactive coping and knowledge of cognition loaded
significantly on the second function (r = .555, .525, .467, .392); and support seeking and
reflective coping loaded significantly on the third function (r =- .552, .545). The discriminant
function plot showed that function 1 discriminated between two groups of regional
nationalities: Australian and New Zealand, Britain and America, South America and South
Africa on the positive side, and on the negative side the Pacific, Europe, Indian subcontinent,
Middle East and North Africa, China and South-East Asia. The four regional nationalities with
more positive scores for function 1 are also the four with the highest achievement (note that
South Africa and South America actually had slightly negative scores, -.035 and -.002, but these
were so small as to be considered neutral alongside the other six). These four were also the
only regional nationalities with positive standardised mean scores for the second dispositional
factor, epistemic engagement.

Figure 6.1: Box plot of GPA Achievement by regional nationality
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Figure 6.2: Dispositional factor scores by region (standardised)

6.3 Consistency of Dimensionality across groups (Q2b)
Dimensionality established for the entire sample may not necessarily describe dimensionality
for sub-groups. Further analysis was required to identify what might be universally true and
what varied between sub-groups of students, for example according to students’ cultural
backgrounds.
6.3.1

Dispositional dimensionality for demographic sub-groups

Factor analysis was conducted for the sample split by native and non-native speaker and then
for Australian and non-Australian. As with the final analysis described above for the entire
sample, these analyses were conducted using Principal Components Analysis with Direct
Oblimin rotation. Almost identical structures were found for each demographic group. The
number of components found with Eigenvalues greater than one varied slightly (between two
and four) but scree plots consistently suggested two-factor solutions. Four and three factor
solutions were investigated where that number of Eigenvalues exceeded one, but these were
not empirically sound, with weak and dual loadings. The analysis was therefore set to find two
components for each demographic group, and the results are shown in Appendix 33.
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Almost identical structures were found for each group, with very similar loadings. Avoidance
only loaded >.3 for non-native speakers and non-Australians, and only loaded weakly (<.5) for
them. Excluding avoidance increased internal consistency for all groups. The same analyses
were conducted for all ten regional nationalities (see Appendix 34). Not all of the groups were
large enough samples for factor analysis, as can be seen by the KMO and Bartlett’s scores
shown in the table. However, particularly for the groups with large enough samples, the
results were largely consistent with those already found. The consistency of dimensions across
subgroups was further verified in structural equation modelling, which is described in Chapter
Seven.

6.4 Between-group comparison of dispositional profiles
6.4.1

Testing demographic prediction of dispositional scale scores

A series of MANOVA analyses were conducted to investigate between-group differences in
dispositional profile (see Appendix 35). These were conducted using all fourteen standardised
weighted mean dispositional scale scores as the dependent variables, with different
demographic categories as the independent variable. Most groups differed on more than one
variable, so the multivariate test statistic reported was Pillai’s trace. Between-group
differences were found for a range of demographic variables including the three age groups,
gender, native speaker status, age of starting English, self-rating of English, discipline. It should
be noted that in some cases Box’s test of equality of covariance matrices and Levene’s test of
equality of error variances were significant. Despite this, the results clearly illustrated that
relationships existed between the demographic factors and dispositional variables. There is
highly likely to be some overlap between at least some of these demographic variables and
participants’ native/non-native nationality. For example, non-native students were overall
younger, more likely to be male, and more likely to be studying Business degrees than the
overall sample. Further analysis was required to unpick these issues. This was not a key focus
of the current research, but Australian-only analysis is reported below for disciplinary
differences (Sections 6.5.2) and non-native-speaker-only analysis for differences in English
language proficiency (Section 6.5).
Based on the significance of the MANOVA analyses, tests of between-subjects effects were
examined to explore the finer-grained variation at the level of individual dispositional
variables. These results are shown in Table 6.2, in which the dispositional and demographic
variables are ordered such that variables with the most significant differences are towards the
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Regional Nationality

Rate English

NS or NNS

Australian or not

Age group

Age began English

Discipline

Gender

Total differences

Table 6.2: Tests of between-subjects effects showing significant differences for individual
dispositional variables according to demographic groupings

Structure of Knowledge
Acquisition of Knowledge
Need for Cognition
Self Efficacy
Regulation of Cognition
Adaptive Control
Avoidance Coping
Irresolute Control
Knowledge of Cognition
Inflexible Control
Reflective Coping
Support Seeking
Proactive Coping
Cultural Intelligence

.000
.000
.000
.000
.000
.000
.000
.000
.024
.009
.000
.008
.001
.008

.002
.001
.000
.000
.002
.063
.117
.000
.000
.023
.000
.043
.000
.255

.000
.000
.000
.001
.000
.000
.000
.000
.072
.090
.012
.110
.288
.000

.000
.000
.000
.025
.000
.000
.000
.000
.499
.070
.137
.197
.762
.000

.000
.000
.000
.011
.000
.076
.006
.000
.076
.000
.315
.511
.288
.625

.782
.499
.033
.001
.002
.378
.945
.556
.001
.436
.002
.071
.006
.604

.000
.000
.001
.394
.399
.001
.000
.263
.039
.240
.369
.316
.228
.368

.001
.000
.543
.146
.781
.019
.210
.221
.278
.029
.955
.001
.840
.340

7
7
7
6
6
6
5
5
4
4
4
3
3
3

Total differences

14

12

10

9

8

6

6

5

top (for the rows of dispositional variables) and left (for the columns of demographic variables)
of the table. Regional Nationality proved to be significantly related to all fourteen of the
dispositional variables. Demographic variables based on English proficiency (Rate English, and
NS or NNS) were significantly related to most dispositional variables (12 and 10 respectively).
This may indicates that Regional Nationality captures cultural differences that are not
synonymous with linguistic differences. The three dispositional variables which were
significantly different for the largest number of demographic variables were structure of
knowledge, acquisition of knowledge and need for cognition. This supports earlier findings that
at this level of education variation in epistemic attributes is more relevant than variation in
agentic attributes.
6.4.2

Profiles of disciplinary groups

The analyses reported in this section were conducted using only Australian participants, to
exclude national cultural differences from the results. Not all participants had completed all
scales, so sample sizes ranged from 597 to 636. Five broad disciplinary groups were included:
Education (n.226); Health (n.192); Business (n.56); Arts, Humanities and Social Sciences
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(n.115); and Engineering, Science and IT (n.47). A one-way ANOVA identified four attributes
that differed significantly between these disciplinary groups. These were proactive coping (F(4)
= 1.647, p = .044), knowledge of cognition (F(4) = 2.604, p = .035), structure of knowledge (F(4)
= 3.728, p = .005), and acquisition of knowledge (F(4) = 4.480, p = .001). Post-hoc Bonferroni
results were used to specify exactly where these differences lay, i.e. between which
disciplinary groups. Significant between-groups differences in the Bonferroni output did not
exactly match those reported in the ANOVA results, according to which proactive coping and
knowledge of cognition were not significantly different between any two individual disciplinary
groups. However, this leaves structure of knowledge and acquisition of knowledge as
significantly different between disciplines, and that is meaningful for domain-specific theories
of epistemic beliefs. This is discussed in Chapter Eight.
6.4.3

Profiles of non-native speakers

NESB participants were asked to rate their English on a six point scale, from ‘very bad’ to ‘very
good’. Of the 259 participants who gave a rating, only one used the ‘very bad’ response, and
only two selected ‘quite bad’. These three cases were therefore grouped with the 34 who
described their English as ‘not good enough’. This gave four response categories: not good
(n.37), good enough (n.75), quite good (n.73), and very good (n.74). The participants in each of
these four English as a second language (ESL) rating categories were profiled to explore
differences in their dispositional attributes (see Appendix 36). As with previous profile charts,
scores for the three maladaptive attributes (inflexible control, irresolute control and avoidance
coping) were reversed so that all positive scores indicated more adaptive attributes, and all
negative scores indicated less adaptive attributes. It should also be noted that these scores
were standardised, and because the profile only represented a sub-set of the whole sample
this means some attributes have all negative or all positive scores. For example, all NESB
participants had above average score for adaptive control and cultural intelligence, and tended
not to avoid tasks. Between the four categories, however, there remained clear differences,
with the weakest English speakers the least adaptive with the lowest cultural intelligence.
ANOVA results showed significant between-group differences on all variables except support
seeking. Across many variables, the lower two and higher two categories showed similar
patterns. For simplicity, therefore, the four categories were collapsed into two: high (quite
good and very good) and low (not good and good enough). The profile of these two groups is
shown in Figure 6.3. The groups were significantly different on all variables except avoidance
and cultural intelligence.
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These profiles show that NESB students must not be generalised as ‘below average’ in terms of
dispositional attributes. In fact for many attributes participants who rated their English highly
also had relatively high scores, in the context of the entire, predominantly native-speaking,
sample. However, participants reporting low ESL ratings also had below average scores for
most attributes, particularly those relating to complexity (e.g. need for cognition and structure
of knowledge). This is seen more clearly when comparing the factor scores for each ESL group,
as shown in Figure 6.4. For comparison, native speakers are included in this figure. It can be
seen that NESB students with stronger English were close to the whole-sample mean in terms
of epistemic engagement, and well above average in their agentic engagement. However
those with weaker English were slightly below average in terms of agentic engagement, and
far below the mean in terms of epistemic engagement. These differences are reflected in the
standardised GPA of each group, with the low ESL group achieving -.74 and the high ESL group
achieving -.24 (t[220] = -3.699, p = .000).
Collectively, these results offer evidence that international students’ lower grades are not
simply a function of their English language level. If academic performance simply reflected the
standard of English language, then the dispositional profiles of native and non-native speakers
would not be relevant. However, significant differences are apparent in the dispositional
profiles of native and non-native speakers, and within the latter group between those who
rate their English as high or low quality. The relationship between epistemic engagement and
academic achievement is significant (Pearson correlation .243, p = .000), meaning that at least
some of the variance in achievement is related to differing epistemic engagement. It is
therefore argued here that to some extent English language can be considered a proxy
measure for cultural relatedness, with stronger English reflecting better access to and
understanding of typical western academic expectations. Students with weaker English not
only face the important challenge of clearly communicating their ideas in a second language,
but also have very different ideas about what academic tasks actually require, and how to
approach that. Their weak English, or lack of confidence in English, might also serve to impede
epistemic adaptation; that is, they may not successfully recognise what is required by
assessment tasks, or engage with efforts to illustrate the complexity required at this level.
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Figure 6.3: Dispositional profiles for low and high English proficiency participants
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Figure 6.4: Dispositional factor profiles for high and low ESL, and NS participants
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6.5 Natural dispositional groupings (Q1bii)
6.5.1

Cultural analysis of cluster membership

It was already established that the entire sample contained three dispositional clusters, that
the three clusters were significantly different on all dispositional variables, and that cluster
membership had a direct relationship with achievement (see Chapter Five). The membership
of the three clusters was then examined to explore the representation of participants from
different cultural backgrounds in each cluster. Native and non-native speakers (NS and NNS)
were not distributed equally across the three clusters. Almost half the NS participants (46.7%)
were complex-agentic, with over a third (36.9%) low-agentic and only 16.3% naïve-agentic.
However, the NNS participants were distributed much more evenly across the three clusters,
with almost equal numbers in the naïve and complex clusters (34 and 35.4%) and slightly fewer
in the low-agentic cluster (30.6%). The chi-square for this comparison was significant (χ2(2) =
28.744, p = .000). Of course, the NNS participants do not represent a culturally homogenous
population. A chi-squared test supports differences in the distribution of cluster membership
by regional nationality (χ2(18) = 87.488, p = .000). The different distributions of cluster
membership for the regional nationality groups are shown in Figure 6.5. The regions are shown
in order of GPA, with the highest mean standardised GPA on the left (Britain and America,
0.321), progressing towards the lowest on the right (China, -.687). As expected, there is a
general trend of declining complex-agentic membership and increasing naïve-agentic
membership. The pattern is not entirely clear cut. For example the Indian subcontinent group
shows the highest percentage of naïve-agentic (60%) yet falls almost exactly at the midpoint in
terms of achievement with a mean standardised GPA of 0.003. However, it should be noted
that the group sizes vary a great deal, and some are smaller than desirable for this type of
analysis. The Indian subcontinent group only had ten members, which may go some way to
explaining the abnormal pattern of cluster membership and achievement. It may be noted that
the regional groups with the highest representation in the complex-agentic group are also
those that one would expect to be most culturally proximal to the Australian context: Britain
and America, South America, South Africa, and Europe. Like Australia, these are all regions that
either are European or have populations with heavily European origins. It is therefore not
surprising that students from these regions might show greater dispositional similarity, if there
is a connection between cultural background and dispositional profile. Conversely, the regional
groups most represented in the naïve-agentic group are clearly non-European cultures, despite
some historical colonial connections: the Indian subcontinent, Middle East and North Africa,
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Figure 6.5: Cluster membership by regional nationality

the Pacific, and China. These regions are distinctly non-European in terms of ethnicity, religion,
and overall culture. It is therefore logical that students from these regions might present with
distinctly non-European dispositional profiles, which would be less adaptive in a
predominantly European-heritage context such as Australia.

6.6 Conclusions
The sample represented cultural diversity reflective of that found nationally at the
postgraduate coursework level. Broad groupings showed differences in both academic
achievement and epistemic engagement, and were also significantly different on ten of the
fourteen dispositional attributes. Analysis of ten regional groupings continued to show
differences in both dispositional profile and academic achievement. Despite this variation,
however, repeated factor analyses for individual regional groups revealed the same underlying
two-dimensional structure across almost all groups (RQ2bi), with some inconsistencies
showing for groups too small to reliably run this type of analysis.
A range of other demographic variables also showed significant differences in dispositional
profile, including age, gender, English language proficiency and academic discipline, although it
was unclear to what extent some of these other variables might overlap with participants’
native or non-native nationality. The greatest number of differences between demographic
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categories was found for the epistemic attributes (structure of knowledge, acquisition of
knowledge, need for cognition), which underlines the significance of these attributes at this
level of study. Analysis using Australian participants only showed disciplinary differences
particularly for epistemic beliefs (structure of knowledge and acquisition of knowledge), which
supports the idea of epistemological differences between disciplines. Analysis of non-native
speaking participants showed dispositional variation within this group according to selfreported English language proficiency. Those with stronger English showed epistemic
engagement much closer to that of native-speaking students, although with much higher
agentic engagement. Participants reporting lower English proficiency also scored lower on
agentic engagement, and dramatically lower on epistemic engagement; and also reported
weaker academic achievement. It is possible that this connection between epistemic
engagement and self-reported language proficiency might solely relate to language limiting
students’ ability to engage with and communicate complex concepts. Alternatively, if language
proficiency is accepted as a proxy for broader cultural understanding, it is entirely logical that
students with stronger English would also report more ‘native-like’ epistemic engagement.
Analysis of the cultural composition of the three dispositional clusters (RQ1c) revealed that
non-native speakers were disproportionately less likely to be members of the complex-agentic
group, and more likely to fall into the naïve-agentic category. Differences in distribution across
the clusters were also found for the ten regional nationality groupings. Participants from the
more European-heritage regions were more likely to fall into the complex-agentic cluster,
whereas those from non-European-heritage regions were more likely to be in the naïveagentic cluster. These observations reflect earlier findings showing differences in dispositional
profiles between groups of students from different cultural backgrounds, particularly in terms
of epistemic engagement.
Overall, then, the results in this chapter indicate that the two dispositional dimensions, agentic
and epistemic engagement, are consistent across students from different cultural
backgrounds. Variation in dispositional profiles was found between regional groups of
students, and between disciplinary and English language groupings. Epistemic engagement
was consistently significant in these analyses, further reinforcing its significance at this level of
study.
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Chapter 7

A Model of Dispositional Learning

7.1 Introduction
Prior analysis had identified a two factor structure underlying the dispositional attributes, and
regression analyses had shown significant relationships between the two dispositional factors
and academic achievement (Chapter Five). Comparisons of group means had shown clear
differences in dispositional profiles and academic achievement between groups of participants
from different cultural backgrounds (Chapter Six). However, within SPSS it was not
straightforward to assess multiple relationships between multiple variables and compare these
across multiple groups simultaneously. To achieve this, it was necessary to use different
software to create and test a structural equation model. Structural equation modelling (SEM)
enabled all elements of the analysis to be assessed simultaneously, to test a whole model of
dispositional learning.
SEM is used to analyse causal relationships (based on regression), and uses pictorial modelling
to show clearer conceptualisation (Byrne, 2001). It can be used in a strict testing sense, to
simply accept or reject a model, but more commonly it is used to adapt an initial model and
generate a model that more accurately fits the data (Kline, 2016) . The latter approach was
applied in this study, because the aim was to develop a new model of dispositional learning.
The structure of earlier factor analysis was taken as a starting point, but there was no
established model from previous studies to be tested in this study. Once established, a base
model can be compared across sub-samples, to examine multi-group invariance. Such analysis
was applied here to address the following research questions:
RQ2b Is dimensionality consistent across:
i. cultural groups
ii. groups identified in 1b (dispositional clusters)
RQ3a If dimensions exist, which are most significant in predicting academic achievement?
RQ3b Is such prediction of academic achievement consistent across:
i. cultural groups
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Specifically, an SEM model was specified to test whether the dispositional variables loaded on
to the same two dispositional factors equivalently for all groups, that is, whether there was a
universal dimensional structure that was group invariant. Initially these comparisons were
based on native speaker status. The data-file was split into two, one each for native speakers
and non-native speakers, and these were used in AMOS to run comparative analyses of the
model. Following the Joreskog tradition (Joreskog, 1971, cited in Byrne, 2001), analysis began
at the level of the measurement model. A baseline model was established for each group
separately, thus avoiding cross-group constraints. The model was then tested repeatedly, both
for random samples of participants and for meaningful subgroups: native and non-native
speakers (RQ2bi, 2bii), and the three dispositional cluster groups. The loadings from the SEM
model were also used to calculate SEM-derived dispositional dimension scores, which were
then used to verify earlier analysis of cluster membership and relationships between clusters,
dispositional dimensions, and achievement (RQ3a, 3b).

7.2 Specifying the initial model
The model was designed and evaluated within the SPSS analysis of moment structures
program (AMOS) (Arbuckle, 2006). The dataset used with the model was a subset of the main
sample, which only retained entirely complete cases, i.e. those which had scores for all
variables as well as achievement. This gave 778 cases, and they were initially treated as a
single group to test the fit of the model. The initial model was specified based on the loadings
identified in earlier factor analysis (see Chapter Four). SEM in MPlus requires a ‘reference
variable’ for each latent variable. These were set as regulation of cognition for F1 (agentic
engagement), and structure of knowledge for F2 (epistemic engagement), because those were
the highest loading variables in the previous factor analysis conducted in SPSS (see Chapter
Five). Previous analysis had shown the two-factor structure to be stable across both native and
non-native speaker participants. All dispositional attributes but one were therefore included in
the model as independent variables. Avoidance coping was excluded because it had not loaded
clearly on either factor. The two factors were entered as latent dependent variables, with
their error terms co-varied to create a connected model. This model is shown in Figure 7.1.
This original version of the model did not achieve satisfactory fit (χ2/df 14.377, RMR .106, GFI
.850, NFI .759, CFI .771). Modification indices (MI) were therefore used to develop the model
and improve fit. Regression lines were added between Agentic Engagement and both selfefficacy and need for cognition. Further parameters were progressively added to co-vary error
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term according to MI (but not those of the two factors: e14 or e15) until no further
improvement was possible.

Agentic
Engagement

Epistemic
Engagement

Figure 7.1: The initial model specification

145

7.3 Testing the fit of the model
The initial model was then pruned, and removal of cultural intelligence and proactive coping
improved fit. The MI suggested further covariance of error terms, so these were added until no
further improvement was possible. The model was then checked again for pruning, at which
point inflexible control was removed. The MI showed no further covariance of error terms that
would improve fit. The standardised loadings were checked, and one covariance was removed
due to its very small weighting (.06). The removal of this parameter improved the fit of the
model. No further changes were made. The updated model is shown in Appendix 37.
Because the whole sample was large (n.778), this was assumed to affect chi-square
significance. The identical model was therefore tested with three random samples of 200
(R200), drawn from the original n.778 dataset (see Appendix 38). The three R200 samples
showed markedly different GOF values, and it was unclear why. They had almost identical
proportions of native and non-native speakers. It is possible that the samples differed on
another variable, but these samples were in three separate data files, making comparison
awkward. For ease of comparison, a new set of random groups was created within the original
n.778 dataset. This was done by using the ‘rank’ function in SPSS to generate quartile groups
based on the ‘Random1’ variable, which assigned a random value to each case. The four
groups were checked for distribution of native and non-native speakers, and for dispositional
cluster membership; no significant differences were found for these variables. These random
quartile groups were then selected individually in AMOS, to run the same model with four
random quartile groups. The GOF values for each quartile group are shown in Appendix 39.
The chi-square significance ranged from .154 to .003, and RMR from .043 to .067.
A similar check was run using random tertiles, created in the same way as the quartiles, but
from the ‘random2’ variable. These results are shown in Appendix 40. Again, the groups were
checked and found to be not significantly different in terms of native speaker status or cluster
membership. Again, a range of values were obtained: chi-square from .178 to .016, and RMR
from .040 to .046. Overall GOF values were good. In all cases GFI was <.95. Other GOF indices
were generally acceptable, with some dropping below optimal values for individual samples.
For example, TFI and NFI were >.95 for six of the seven samples (<.95 for Random1_quartile4).
Based on the strength of the values across the whole sample (n.778) and the ten random
samples (n.194 to 260), the model was accepted. However, the variation in GOF indices
between random samples suggested that although the model accurately describes
relationships between variables for large groups of students, it may not apply universally to
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each student as an individual. This comment is likely applicable to the majority of statistical
models, and is therefore not considered to be problematic.
Having tested the model for random groups of participants, the model was then tested for
meaningful sub-samples of participants: native and non-native speakers, and members of the
three dispositional cluster groups. Fit indices were consistently satisfactory across the different
groups, see Appendix 41. The values obtained show that the model is broadly acceptable
across all sub-groups, with strongest fit for the native speakers and cluster 3 students. The
above data was calculated for each group individually, one at a time. Values for the same
model with multiple-group analyses of native and non-native speakers are shown in Appendix
42. These values showed that the model maintained good fit when native and non-native
groups were specified simultaneously. Measurement weights and structural residuals
appeared to be invariant between the native and non-native speaker groups.
The model fit summaries for multiple group analyses according to native speaker status are
shown in Appendix 43, first for the whole dataset (n.778) and then for a random sample of
200, named R200(1). The smaller sample was used to obtain more useful chi-squared values,
because the larger sample gave universally significant values (p = .000). Nested model
comparisons (Appendix 44) indicated that there were differences in measurement weights
between native and non-native speakers. The following two sections of that table show that
when measurement weights were held equal, there were not significant differences in
structural residuals or measurement residuals.
The above results came from the entire n.778 sample, therefore the sample size is likely to
have affected the significance of the chi-square values. The same native/non-native
comparison was therefore run with one of the random samples (see Appendix 45). R200(1)
was chosen, because it gave a clear non-significant chi-square when it was run as an
homogenous sample. These results show that there is not a significant difference in fit when
the measurement weights are held equal across groups (see Appendix 46). Similarly, when
measurement weights are held equal the fit is not significantly worse if structural residuals are
also held equal. However, when measurement residuals are also held equal, this does result in
a significant worsening of fit. This demonstrates non-invariance of measurement residuals
between native and non-native speakers, in the R200(1) sample. Figure 7.2 shows the model
with all values constrained (although the measurement residuals were not invariant between
the groups). These values come from the entire dataset (n.778), with native speaker and nonnative speaker groups specified.
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Figure 7.2: The model with all values constrained, with NS and NNS groups specified

7.4 Variance at the group and individual levels
7.4.1

Testing variance of factors and achievement

Given the variation seen between regional nationality groups (see Chapter Six), multilevel
analysis was considered. Multilevel analysis can partition group level and individual level
variance, to show to what extent group membership explains variance over and above
differences between individuals. A further advantage of this type of analysis is that it is
relatively robust when handling groups of different sizes, which is the case for the regional
nationality groupings in this dataset. Based on previous results, it was hypothesised that
cultural differences between regional groups of participants might lead to significant between
group variation, particularly for the second factor epistemic engagement. A series of variance
partitioning analyses were conducted. The results of these are shown in Appendix 47. Much
more variance existed at the individual level than the group level, and there was no level two
predictive capacity when predicting achievement with either of the dispositional factors.
Therefore there was no reason to continue to multilevel modelling: the existing model was
already modelling variance successfully at the individual level.
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7.5 SEM-derived factor scores in SPSS
7.5.1

Calculating SEM-derived factor scores in SPSS

The structure equation model showed good fit, but this had involved the removal of some
scales due to redundancy. The factors in the model were therefore conceptually highly similar,
but constructed of slightly different combinations of dispositional attributes. The SEM factor
loadings were used to create weighted scales scores in SPSS, for the purposes of confirming
previous results with the new calculations.
7.5.2

Predicting achievement with factor scores

Stepwise linear regression was conducted to explore the relationship between the two factor
scores and students’ achievement. This involved using a reduced dataset (n.778) which
included only participants with scores for both factors and for achievement (some participants
had not yet received any grades for their study, so an achievement score could not be
calculated for them). Results showed no relationship between agentic engagement and
achievement (β = -.003, p = .581) but a significant relationship between achievement and
epistemic engagement (β = .279, p = .000). The R2 was .078, adjusted R2 .077, indicating that
students’ epistemic engagement accounted for approximately 8% of variation in achievement.
These figures are broadly similar to those obtained with the original factor scores (see Section
5.7.1), with slight improvements in regression weights and proportion of variance explained.
7.5.3

Replicating cluster solution with SEM-derived factor scores

The original factors scores had been used to generate the three clusters of participants:
complex-agentic, low-agentic, and naïve-agentic. The SEM-derived factor scores were entered
into a 3-cluster K-means analysis to confirm that the same solution would be obtained.
Because the original cluster solution was generated with the larger sample (n.939), a 3-cluster
K-means analysis was also repeated using the original factor scores with the reduced dataset
(n.778) for the purpose of direct comparison. The results of both cluster analyses are shown
below. The solutions are highly similar, with only very small discrepancies in cluster
membership. The same pattern of factor scores is also apparent in both solutions: one group
above average on agentic and very weak on epistemic engagement (naïve-agentic learners),
one group well above average on both agentic and epistemic engagement (complex-agentic
learners), and one group well below average on agentic engagement and slightly below
average on epistemic engagement (low-agentic). To further confirm the replication of the
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cluster solution, a cross-tabulation was run to check that the same participants fell into
comparable clusters in each solution. These results are shown in Appendix 48. These figures
show that 87% of participants had consistent cluster membership across both solutions. The
mean SEM-factor scores and GPA for each of the three SEM-derived clusters are reported in
Appendix 49. One might expect that the group with two above-average scores would perform
the best, and the group with two below-average scores would perform the worst, but in fact
the GPA scores followed only the scores for the epistemic engagement factor, as the earlier
regression analysis would predict (see Section 7.5.2). This means that the low-agentic learners,
who appear to have the ‘worst’ combination of below average scores, actually achieve more
highly that the naïve-agentic learners, whose very weak epistemic engagement is not
compensated for by their higher agentic engagement.

7.6 Conclusion
The dimensionality of dispositional attributes was consistent across both cultural groups and
cluster groups. This demonstrates the strength of this two-dimensional theoretical model,
because the relationships between variables hold true despite significant variance between
the profiles of different sub-groups. This may also illustrate the utility of analysis at the
dispositional level, because such dimensionality of dispositions cannot be understood by
research that sacrifices dispositional breadth to concentrate on small combinations of
attributes. Understanding dimensionality allows for a different perspective on student
learning, and enables educators to target dimensions that are most relevant for students’
academic achievement.
Dispositional profiles were already shown to be predictive of academic achievement (see
Section 5.8). This prediction of academic achievement was consistent across dispositional
clusters, with average GPA best predicted by epistemic engagement. This is in line with earlier
results showing the importance of epistemic attributes.
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Chapter 8

Discussion

8.1 Introduction
This final chapter will review the key findings for each research question, and consider these in
the context of the extant literature. The chapter opens with a brief summary of findings,
before addressing the research questions sequentially. Areas of particular significance will be
discussed, to clearly identify the contributions of this thesis to the field of educational
psychology, specifically in the area of individual differences in dispositions towards learning.
Finally, the broader implications for teaching and learning, and potential directions for future
research will be discussed.
The research questions that guided this investigation were as follows:

1. What is the dispositional profile of the PGCW student cohort?
a. Within the profile, is there significant variation between individuals?
b. If (a), are there clusters of students with similar dispositional profiles?
c. If (b), is cluster membership related to participants’ cultural
background?
2. Is there an underlying dimensionality to this dispositional profile?
a. If so, is this dimensionality independent or interrelated?
b. If so, is dimensionality consistent across sub-groups based on:
i.

different cultural backgrounds?

ii.

dispositional clusters identified in 1b?

3. To what extent do students’ dispositional profiles predict academic
achievement?
a. Which dispositional attributes or dimensions predict academic
achievement?
b. Is prediction of academic achievement consistent across sub-groups
based on:
i.

different cultural backgrounds?

ii.

dispositional clusters identified in 1b?
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8.2 Summary of findings
The dispositional profile of the postgraduate coursework cohort, as represented by the sample
in this study, is that of an elite academic group. On average, participants scored above the
mid-point on all attributes that were measured. However, within the sample there was a great
deal of individual variation. Analysis revealed three clusters of participants, whose
dispositional profiles displayed a clear pattern of agentic and epistemic attributes. The clusters
were therefore labelled in terms that described these profiles: complex-agentic, low-agentic
and naïve-agentic. The clusters were significantly different on all dispositional attributes. The
members of each cluster also differed demographically, with non-native students
disproportionately represented in the naïve-agentic cluster, members of which also reported
the lowest academic grades.
The pattern of agentic and epistemic attributes found in the cluster profiles was replicated
during factor analysis of the variables. This identified two underlying dispositional factors,
termed agentic engagement and epistemic engagement. The two factors were largely
independent of each other (see Section 5.4.3), and consistent across different sub-groups of
participants (see Section 6.5.1). Of the two factors, epistemic engagement was most predictive
of academic achievement; showing that even the most agentic students cannot achieve the
highest grades at the postgraduate coursework level without also demonstrating appropriate
epistemic engagement. This held true across cultural groups, although agentic engagement
was more predictive of achievement for non-native than native students. In line with the
importance of epistemic engagement, the complex-agentic learners were the most
academically successful students, and the naïve-agentic learners performed at the lowest level
despite reporting stronger than the low-agentic cluster. This reinforces the strength of
epistemic engagement as a dispositional factor that is predictive of high academic
achievement across all subgroups of students at the postgraduate coursework level. Given that
this overall elite population still contains significant variation in individuals’ epistemic
engagement, this is relevant for postgraduate pedagogy. This conclusion and other
implications of the findings are addressed in more detail in the following sections. The chapter
then closes with suggestions for future directions in dispositional research.
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8.3 The profile of the postgraduate coursework cohort
8.3.1

The current sample, and comparisons with other cohorts

As indicated in Chapter One, it was anticipated that the participants would have wellestablished dispositional attributes due to their considerable disciplinary education and
perhaps professional practice in their field. However, because of the shift in modality from
undergraduate to postgraduate study, it was not known to what extent these established
dispositions would prove to be adaptive at the post-graduate coursework level. Nonetheless, it
was reasonable to expect an overall academically elite cohort, based on their previous
academic success. As expected, the participants reported above mid-point scores for all
fourteen dispositional attributes (see Section 5.3). The amount above mid-point varied, with
the strongest results for self-efficacy, knowledge of cognition and support seeking and much
weaker scores for inflexible and irresolute control12. However, within this overall elite profile
there was significant variation between individuals on all attributes, demonstrating
heterogeneity within the cohort.
Due to the broad range of dispositional attributes included in this study, there are few directly
comparable results in the literature. Many studies have explored individual attributes, or small
combinations of attributes, but few have profiled student populations as has the current
study. Additionally, most of the extant literature is focused at the high school or
undergraduate level. Very little work exists to describe dispositional attributes of the
postgraduate coursework cohort, and to the author’s knowledge the current study is the first
work to report a dispositional profile for that population.
Given the above, the most relevant work for comparison is that of Cantwell et al. (Cantwell et
al., 2017; Cantwell et al., 2011; Cantwell et al., 2012a, 2012b), whose work this study builds
upon. Those publications reported dispositional profiles of postgraduate research students,
and included the measurement of several attributes that were also included in the present
study, for example epistemic beliefs, regulatory beliefs, need for cognition, self-efficacy and
coping strategies. In several cases, this study employed adapted versions of those generated in
these doctoral studies. As might be expected, Cantwell et al.’s (2012b) doctoral candidates
also reported a sophisticated dispositional profile. It is not possible to compare exact scores
between that study and the current work, because Cantwell et al. (2012b) used a range of
Likert scales and then created parsimonious versions of the instruments they used. However, it
12

As described in Chapter Five, the scores for maladaptive attributes such as these were reversed so
that higher scores represented more adaptive dispositional attributes in all cases.
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is clear that the doctoral cohort as a whole presented well above the midpoint, which was also
true for the postgraduate coursework cohort profiled in the present study.
As with the current study, the doctoral participants’ sense of efficacy and knowledge of
cognition were amongst the highest average scores, and this might therefore be considered
characteristic of postgraduate student populations. It may also point to an effective
articulation between the two levels of study, because at least some of the dispositional
attributes required for success in postgraduate research appear to be already in evidence at
the postgraduate coursework level. Collectively, these results confirm that postgraduate
students are a dispositionally elite group, who bring largely adaptive characteristics to their
studies. However, within both doctoral and coursework cohorts there remains significant
diversity, with some students reporting relatively maladaptive profiles in comparison to their
peers. This diversity merits further investigation, and is discussed in the following section.
8.3.2

Dispositional diversity within the cohort

Students enter postgraduate learning from a range of backgrounds. Some may come straight
from undergraduate study, whilst others return to further education after substantial
professional practice. Many continue to develop an established area of expertise, but for some
students postgraduate study represents an opportunity to shift into a new discipline that they
may not have previously trained in. There are also differences between students’ socioeconomic status and cultural backgrounds.
Significant dispositional variation existed between individual participants. Having established
the presence of variation, cluster analysis was utilised to explore natural groupings of
participants based on their dispositional profiles (see Section 5.5). This process is similar to
that applied by Cantwell et al. (2012), who identified two clusters, essentially one more
adaptive profile and one relatively maladaptive. The current results may also be considered
alongside cluster analysis of dispositional variables by Heikkila et al. (2012). Although they
sampled first year teaching students, the Finnish teacher training program is a highly selective
5-6 year degree from which students graduate with a Master of Teaching qualification. It is
therefore reasonable to expect that these prospective postgraduate students may present
with an elite profile, despite their earlier educational stage. Heikkila et al. (2012) measured
four dispositional elements: cognitive and attributional strategies, problems with regulation of
learning, subjective well-being, and epistemological beliefs. As previously, the combination of
attributes is not identical to the current work but there is significant overlap.
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In line with most of the literature in this field, neither Cantwell et al. (2012b) nor Heikkila et al.
(2012) report the detail of their procedure for conducting two step cluster analysis. The
current study identified potentially significant problems with simply running a single two step
cluster analysis, due to issues with pre-clustering showing sensitivity to the sequence of cases
in a dataset (see Section 5.5.1). In the author’s reading of the literature, no example was found
of another study taking account of this issue. The current study might therefore offer an
unplanned methodological contribution to the field. More rigorous statistical techniques
should enable researchers to obtain and interpret results with a greater degree of confidence.
The current study identified three clusters, which emerged both from analysis of the individual
dispositional attributes and from analysis of the two dispositional dimensions. Based on the
dimensions, the clusters were labelled naïve-agentic, who scored above average on agentic
but low on epistemic engagement, low-agentic who were low on agentic and about average on
epistemic engagement, and complex-agentic who were high on both. The three clusters leave
one cell of the implied 2x2 matrix unaccounted for – no cluster was found that was high on
epistemic but low on agentic engagement. This suggests that academic agency is a necessary
but insufficient condition for study at this level. Possibly adequate agency, i.e. working hard,
was enough for students to achieve at the undergraduate level, but the postgraduate level
demands a level of epistemic engagement which not all students are pre-disposed to.
The clusters identified in the current study are conceptually similar to those identified by
Heikkila et al. (2012). The low-agentic learners reported here are comparable to the nonregulative cluster, showing moderate scores for epistemic attributes but poor scores for
agentic attributes. The naïve-agentic learners align with the non-reflective cluster, showing
moderate agentic scores alongside the weakest epistemic scores. Finally, the complex-agentic
learners are similar to the self-directed group, with the highest epistemic and agentic scores,
and also the greatest success in their studies as measured by course grades. The proportions
of students in each cluster are not the same between studies, which might be explained by the
more advanced educational level of the postgraduate participants in the current study, as
compared to the Finnish first year undergraduate students (see Appendix 51 for comparisons
of cluster proportions). Heikkila et al. (2012) speculate that their largest group, the nonregulative students (50%), may reflect the large transition from high school to university
environment, which in turn might generate a constructive friction and stimulate the
development of better regulatory skills. Alternatively, the differences may simply be an
artefact of slightly different attributes and instruments being used in each study. Nonetheless,
the conceptual similarity of the three clusters in each study is striking.
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Technically, it is possible that the profiles of the current study’s clusters might represent
different dispositional ‘means’ to the same academic end, but the academic achievement data
show this is not the case. As the learning theory would suggest, those students with the most
sophisticated epistemic engagement (the complex-agentive cluster) were also those who
achieved the highest grades. This is in line with the results of Heikkila et al. (2012). It cannot be
compared to the Cantwell et al. (2012a) doctoral cohort, for whom course grades were not
available. Of the two other clusters in the current study, the low-agentic learners outperformed the naïve-agentic learners, further underlining the importance of epistemic
engagement in academic achievement at this level. These results are encouraging in that they
indicate assessment in Australian postgraduate coursework degrees is successfully tapping into
students’ ability to engage with complex knowledge, reflecting the graduate attributes
described in the national qualifications framework: ‘Graduates at this level will have advanced
and integrated understanding of a complex body of knowledge’, with the ability to ‘analyse
critically, reflect on and synthesise complex information, concepts and theories…. [and apply]
expert judgement’ (Australian Qualifications Framework Council, 2013). Such frameworks
might benefit from more explicit articulation of the dispositional attributes shown here to be
important for achievement at this level.
The most academically successful cluster of participants in the current study were also those
whose dispositional profile most closely reflected the elements required of students at the
postgraduate coursework level. The corollary of this is that the least successful cluster held
dispositional attributes that did not demonstrate the same alignment with postgraduate
expectations. More than half the members of this weakest cluster were non-Australian, and
more than half were non-native speakers. The importance of this cultural difference is
discussed in depth in the following section (Section 8.3.3).
8.3.3

Cultural variation between clusters

The demographic diversity across the three clusters of participants in the current study is
illustrative of cultural differences in dispositional profile, as reported in Chapter Six. Whilst
native English speaking students, the vast majority of whom were Australian, were less
represented in the naïve-agentic cluster, with four fifths falling in the low- and complexagentic clusters (approx. 20% naïve-/40% low-/40% complex -agentic), non-native speakers
were distributed much more evenly (approx. 35/30/35% respectively). Because of the much
larger number of native-speaking participants in the sample as a whole, this resulted in the
academically superior complex- and low-agentic clusters being formed largely of native
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speakers, whereas the naïve-agentic group was split equally between native and non-native
speaking students. If native-speaker status is accepted as a proxy for cultural nativity, then this
indicates that cultural non-natives are more likely to regulate in an epistemically naïve way, as
perceived in the Western academic context, which inhibits their academic achievement to
some extent. This is further supported by the breakdown of cluster membership by nationality.
Very few Australian participants were in the naïve-agentic cluster (13%), in contrast with the
Chinese participants, of whom only 13% who were in the complex-agentic cluster. Clearly the
cultural natives have an academic advantage in their dispositional profile, bringing attributes
to their study that predispose them to engage with complexity and demonstrate the complex
argumentation and critical thinking that is required at this level. Domestic students may also
enact their academic agency more easily. According to Bandura’s (2001) social cognitive theory
learners’ agency is “socially situated and conditionally activated” (p.5). If learners’ social
situation changes, for example in the case of international students enrolled in Australian
degrees, then the conditions for activation may also change. Domestic students are bound to
benefit from being much more likely to demonstrate agentic and epistemic engagement
congruent with their academic environment.
As described above, few studies in this field have focused on the postgraduate coursework
cohort, and few have profiled such a range of dispositional attributes as the current study.
Additionally, few studies have considered cultural variation in dispositional attributes. It is
therefore not surprising that there is little in the literature against which to compare the
current cultural analysis of postgraduate coursework students’ dispositional profile. One
recent study (Tempelaar et al., 2018) reports analysis of rich dispositional data gathered from
undergraduate students learning online. This study also included items to measure Hofstede’s
cultural dimensions, and found differences in these dimensions when different clusters of
students were compared. However, these clusters were derived from learning systems data
before being dispositionally profiled; in contrast to the clusters in the current study, which
were based directly on the dispositional data themselves. Additionally, whilst the authors
speculate that the cultural dimensional profiles of the clusters are typical of students from
particular cultural backgrounds, in this case German and Dutch nationality, they do not report
whether these nationalities were in fact dominant within those clusters.
In the absence of useful dispositional-level cross-cultural literature against which to directly
compare the current results, it is possible to consider the non-native students in the current
study with reference to published work describing individual attributes typical of student
populations in various nations. The significance of epistemic attributes in the current study
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makes it logical to concentrate on the epistemic beliefs literature. Within that area, there are
several studies that have gauged Chinese students’ epistemic beliefs, and these have largely
shown that there are differences in epistemic profiles between western and Chinese students
which influence both initial conceptions of learning as well as subsequent study strategies and
academic outcomes (Chan, 2003; Zhu, Valcke, & Schellens, 2008). Chinese students appear
more likely to emphasise effort in learning rather than innate ability, but also to value
authority/expert knowledge more than western students. Chinese undergraduates themselves
have reported that the Chinese university system does not do enough to develop students’
intellectual independence (Yin et al., 2014). Chinese research has also indicated that epistemic
beliefs may play an increasingly important role at higher levels of education (Dong et al.,
2014), which is in line with the current findings showing the importance of epistemic
engagement. Other aspects of individual identity and beliefs are also widely accepted to vary
according to students’ cultural backgrounds. For example, adaptability might vary, with
individualist students more likely to centre self-concept, attribute outcomes to personal
factors, and be more willing to change group membership according to the costs and benefits
of a given group at a given time; whereas collectivist cultures engender a much stronger sense
of group loyalty, with clear and stable boundaries between in- and out-groups (Oyserman et
al., 2002).
It has been suggested that student samples in higher education may underestimate cultural
differences due to the typically higher socio-economic status of university students (Oyserman
et al., 2002), and it is possible that this might be true to an even greater extent for
international postgraduate students. Thus even quite moderate differences in this particular
sample may be indicative of deeper cultural differences between broader populations. Overall,
however, despite group-level differences between students from different cultural
backgrounds, it appears that the relationships between dispositional attributes and learning
demonstrate a great deal of consistency across students from different cultural backgrounds;
and therefore that individual differences are more significant for students’ learning than group
level profiles. This was evident in the consistency with which the same dispositional factors
emerged through analysis of separate groups of participants from different cultural
backgrounds (as reported in Chapter Six), and in the absence of significant group-level
differences in multilevel analysis of the data (see Chapter Seven).
It is also important to keep relatively weaker academic results in perspective – the mean
grade reported by participants in the naïve-agentic group was still 3.56, representing the
credit-distinction level of assessment. Whilst this was statistically significantly lower than both
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the low-agentic (3.74) and the complex-agentic learners (3.99), the naïve-agentic learners are
not failing their programs of study. Neither should this be interpreted as meaning that
postgraduate coursework degrees’ assessment is failing to discriminate between students who
should or should not pass at this level: the naïve-agentic learners are merely relatively low
performing, within a cohort that is overall dispositionally sophisticated and academically elite.
8.3.4

Implications for teaching

It is not surprising that postgraduate coursework students form an overall elite cohort, or that
there is significant individual variation within the sample – these results mirror similar findings
at the undergraduate and postgraduate research levels. More informative are the patterns of
variation at the group level. These are relevant for those teaching in higher education, who
need to plan effective teaching for various sub-groups of students within their courses and
programs of study. Knowing cohort composition, and typical group profiles, might identify
areas to explicitly address in teaching and/or student tasks, whether assessed or not. For
example, if a lecturer expects to have a large proportion of Chinese students enrolling in an
Australian MBA program, it could be valuable to specifically articulate expectations about the
construction and communication of disciplinary knowledge at the postgraduate level in the
Business domain of an Australian institution. This might be particularly useful for the Chinese
students, many of whom would hold epistemic beliefs that evolved in a different cultural
context. DeCuir-Gunby and Schutz (2014) have argued that educational psychologists should
take account of race and culture, and the same is true for educators; students can be treated
equally without having to assume that they are all the same. Importantly, however, explicit
articulation of epistemic expectations would also be useful for other students who, for
whatever reason, do not enter their postgraduate degree programs with the most adaptive
dispositional profiles. The three dispositional clusters in this study all contained native and
non-native students, even though the proportions varied: non-Australian students formed
about a quarter of the complex-agentic and low-agentic learners (the two higher achieving
groups) but just over half (55%) of the naïve-agentic learners , who reported the lowest
academic grades (see section 5.7.3).
Awareness of key areas of dispositional variation might enable targeted student profiling at
the start of a program of study. This could allow students to self-identify areas where they
might seek support (e.g. lack of confidence, coping strategies, epistemic assumptions) or direct
them to strategically focus attention on particular issues when planning and executing
assignments. Much of the analysis in this study was conducted across disciplines, but evidence
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was also found for disciplinary variation. This opens an avenue for more domain-specific
profiling of students, enabling more focused targeting of teaching within those disciplines. Incourse profiling could also provide teaching staff with a detailed dispositional profile for each
new intake of students, enabling explicit articulation and illustration of adaptive attributes and
strategies.

8.4 Dispositional dimensions
8.4.1

Interpretation of the dimensions

The dispositional attributes measured in this study were selected to represent the theoretical
domains of epistemic, metacognitive and affective regulation. However, these three domains
did not emerge in statistical analysis. Rather, the data fell clearly into two independent
dispositional dimensions (see Section 5.4) labelled agentic engagement and epistemic
engagement. The two dispositional factors were also identifiable in the profiles of the three
cluster groups (see Section 5.5.2), and were further supported by structural equation
modelling (see Chapter Seven). The composition of the two dispositional dimensions was
detailed in Section 5.4.1. The agentic dimension was predominantly composed of
metacognitive and coping attributes, and the epistemic dimension comprised epistemic beliefs
and need for cognition, with opposite valence loadings of irresolute and inflexible control.
This dimensionality was consistent across cultural groups and cluster groups. Of the two
dimensions, epistemic engagement was most strongly related to academic achievement,
reflecting the demands of assessment in postgraduate coursework programs. This may relate
to the types of assessment common at the postgraduate coursework level, which are most
likely to be extended, open-ended tasks to allow the demonstration of the complex
understanding required at this level of education. The relationship between epistemic
engagement and academic achievement is thus consistent with previous findings at the high
school level that metacognitive skills, similar to those loading on the agentic engagement
factor, are more important for closed-tasks, but constructivist epistemological beliefs, like
those on the epistemic engagement factor, better predict performance on open-ended tasks
(Tu, Shih, & Tsai, 2008). Similarly, but in the higher education context, a recent review found
that studies employing ill-structured tasks were more likely to report positive relations
between strategic processing and performance (Dinsmore, 2017). The lesser importance of
students’ agentic engagement for their academic achievement is in line with a Japanese study
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that found undergraduates’ self-regulation was related to future motivation but not to
academic achievement (Fryer, Ginns, & Walker, 2016).
8.4.2

Placing this in context of other literature

To the best of the author’s knowledge, no existing study has explored this precise combination
of dispositional attributes, so there are no extant results to compare these dimensions against.
However, a large portion of the same attributes were included in the work of Cantwell et al.
with doctoral students. Cantwell et al. (2012a) identified three dimensions, which they termed
can cope, can’t cope, won’t cope. The composition of these dimensions is shown in Appendix
50. As in the current study, metacognitive and positive coping attributes loaded on the same
dimension (can cope), as did epistemic beliefs and need for cognition (negatively loaded on
won’t cope). Self-efficacy13 dual-loaded in both analyses, and in both studies these loadings
were <.5. The third dimension identified by Cantwell et al. (2012), ‘won’t cope’, was comprised
of responsibility attributes that were not included in the present study. Therefore, it could be
argued that the Cantwell et al. work and the present study have identified what are
substantively the same two dispositional factors, despite the slight variation in their
composition.
Zimmerman (2008) has described the research on self-regulation and performance as
responding to the question of ‘how students become masters of their own learning processes’
(p. 166). In the context of these two dispositional dimensions, it might be argued that such
mastery is represented by the agentic engagement dimension. The results presented in this
thesis indicate that this agentic mastery is insufficient for the highest levels of achievement in
postgraduate coursework degrees. Essentially, agentic behaviour is constrained by the deeper
epistemic framework held by a learner; or in terms of the dispositional dimensions, by the
learner’s epistemic engagement. This fits with the concept of epistemic metacognition,
according to which metacognition is informed by epistemic beliefs. This is consistent with the
theoretical positions of Kitchener (1983), Hofer (2004), Mason et al. (Mason & Boldrin, 2008;
Mason et al., 2010; Mason & Bromme, 2010), Bromme et al. (2010), and Muis and Franco
(2010). The two current dispositional dimensions are also reflected in work by Winne (2014),
which proposed two categories of subjects for goals: they could either be about the content
and its features, or about learning as a process. Students’ understandings of goals then drive

13

Self efficacy is the term in the current study, the Cantwell et al. (2012a) study used a measure of
‘doctoral efficacy’ which specifically focused on self-efficacy in the doctoral context.
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the processes of self-regulatory behaviour, and provide the standards against which outcomes
are evaluated – very much like the epistemic standards’ informing of metacognition, as
discussed in the previous paragraph. Rather than simply existing in parallel, then, agentic
engagement may be a product of the interaction between epistemic engagement and the
learning environment. The two dimensions established in the current study are also reflective
of Winne’s (2014) categories, with epistemic engagement relating to the understanding of the
content and its features, and agentic engagement relating to learning as a process.
The current results may also be compared to work by Mega et al. (2014), who surveyed
undergraduates’ self-regulated learning, emotions, and motivation. They found that affect
influenced self-regulated learning and motivation, which influenced academic achievement.
Positive emotions had a negative direct relationship with academic achievement and an
indirect positive effect (Mega et al., 2014), although the authors did not discuss this apparent
paradox. Their model showed academic achievement being predicted by self-regulated
learning and motivation. The strongest relationship with academic achievement was with
motivation, comprising four scales: implicit theory of intelligence, confidence in one’s
intelligence, self-efficacy, and approach achievement goals. This is consistent with the current
results, because implicit theory of intelligence can be related to epistemic beliefs, and while
confidence in intelligence and approach achievement goals were not measured in the current
study, they might plausibly be related to enjoyment of challenging, complex cognition that is
measured by the need for cognition scale. There is thus considerable conceptual overlap
between (Mega et al., 2014)’s motivation factor, and the current study’s epistemic
engagement factor.
Given that new learning should involve confronting unknown ideas, which are likely to appear
complex, students’ disposition to enjoy such challenging complexity is likely to be related to
their motivation to engage with it. Scales such as need for cognition and confidence in own
intelligence are likely to also relate to positive emotions in the context of study, and this is
supported by the positive relationship in Mega et al.’s (2014) model between positive emotion
and academic achievement. This model was framed within Pekrun et al.’s (2007) control-value
theory, which places emotion as a precursor to self-regulation and motivation. However, the
beta coefficients in the model suggest that affect might be more accurately conceptualised
alongside those two factors. The assumed causal relationship between affect and regulation is
also open to debate, because it must be equally plausible that a sense of competence and
autonomy in terms of self-regulation and academic achievement would foster more positive
affective responses in the context of study – this is clearly relevant for constructs such as self162

efficacy. The authors acknowledge this, citing work that has shown achievement goals predict
emotions (including Daniels et al., 2009; Elliot & Pekrun, 2007; Pekrun, Elliot & Maier, 2006,
2009). The stronger relationship between motivation and achievement (compared to selfregulation and achievement) may imply that regulatory capacity (strategies, metacognitive
awareness, etc.) are relevant to but not sufficient for achievement. This is similar to the
conclusions of the current study, which show agentic engagement to be necessary but
insufficient condition for achievement, with epistemic engagement being much more
significant.

8.5 Predicting achievement
Relationships with academic achievement were found for both individual attributes (irresolute
strategic flexibility, self-efficacy, avoidance coping and need for cognition) and the
dispositional factor epistemic engagement. Slightly more variance was accounted for by the
four individual dispositional attributes (R = .323, R2 = .104) than by the epistemic engagement
factor (R = .243, R2 = .059). This is consistent with previous work that has demonstrated the
connection between these attributes and academic achievement. Considerable evidence exists
to support the correlation between achievement and both self-efficacy (Bernaki et al., 2015;
Giunta et al., 2013; Lane et al., 2004) and need for cognition (Cacioppo & Petty, 1982;
Coutinho, 2006; Keller, Strobel, Martin, & Preckel, 2017). The negative relationship between
achievement and irresolute strategic flexibility is in line with the original theory (Cantwell &
Moore, 1996), and the same negative relationship exists for avoidance coping (Perera,
McIlveen, & Oliver, 2015; Vrugt & Oort, 2008).
The same model of dispositional learning was found to consistently describe the dispositional
dimensions of participants from different cluster groups and cultural backgrounds. Multilevel
analysis indicated that the majority of variance in the data was at the individual level, rather
than being better explained by between-group differences. Epistemic engagement was the
dispositional dimension most closely aligned with academic achievement for all three cluster
groups, and for native and non-native speakers. This indicates that the same theoretical
relationships exist between constructs, despite variation in profiles and performance between
groups of participants. It is not possible to compare this directly against other results, because
no other studies have profiled the postgraduate coursework cohort. Limited evidence exists to
suggest that some of the individual dispositional attributes are culturally consistent, for
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example self efficacy (Luszczynska et al., 2005); however, as discussed in Chapter Three, there
is a marked lack of cross-cultural validation for most dispositional attributes.

8.6 Broader implications for teaching and learning
The experiences of individuals are essential in forming strong patterns of culturally appropriate
behaviour and beliefs (see discussion in Chapter Three). These behavioural tendencies, and
beliefs, are deeply rooted and therefore relatively stable, but are not permanently fixed.
Neuroplasticity research shows that the brain continues to adapt and evolve throughout life,
with new connections forming and others weakening. Learning is essentially intellectual
change, which is biologically based in neurological change. Thus our beliefs and assumptions
cannot be permanently static; it must be possible to question assumptions, challenge beliefs,
and change perspectives. The intellectual change inherent in qualitative learning outcomes,
requires that the modality of the previous level is challenged and not merely extended but
transformed. The question for teachers, then, is under what circumstances are students most
able to question their existing modality and create opportunities to try new ways of thinking.
Such questioning is inherently risky, because it seeks to undermine otherwise stable attitudes,
individually and perhaps also socially. There may therefore be pedagogical implications,
particularly in the context of feedback to students, both formal and informal. Teaching and
feedback should address dispositional issues explicitly but sensitively, within a supportive
intellectual environment that allows students to safely practice new dispositional approaches14
and thus achieve qualitative progress in their learning.
Not all students are dispositionally equal in their ability to manage this challenge to their
intellectual status quo. Epistemic, affective and metacognitive attributes play an important
role in students’ perceptions of the learning environment, the way they manage their learning,
and therefore their learning outcomes and academic achievement. Students who are culturally
native have an advantage in that they are more likely to hold a contextually adaptive
dispositional profile, however individual variation exists within all groups and this in turn
means that assumptions cannot be made about individual students reflecting group norms.
Even within dispositional sub-groups such as the complex-agentic cluster, or cultural subgroups such as Chinese students, there will still be variation between individuals. Therefore,
whilst educators should be conscious of group-level variation, precedence must be given to
the importance of individual dispositional variation.
14

‘approaches’ in the sense of attitudes, strategies and beliefs, not in terms of surface or deep
approaches to learning.
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That said, instructors teaching diverse student cohorts should anticipate a predictable range of
dispositional profiles, particularly where there are known sub-groups of students from
different backgrounds. This is applicable whether the different backgrounds are based upon
nationality, language, discipline or age – all of which were found to relate to students’
dispositional profiles. Furthermore, the three dispositional cluster groups identified in this
study offer insight into specific patterns of dispositional variation at the postgraduate
coursework level.
It is particularly important for higher education educators to attend to their students’
dispositional development, in the context of a recent review finding that higher education may
not be supporting increases in deep approaches to learning (Asikainen & Gijbels, 2017). A
range of strategies might be applied to support students’ navigation of new academic and
intellectual territory. These basic principles are likely to be applicable across multiple
education levels, because the theoretical premise is that of intellectual transition, which is the
core of all meaningful learning. This means that rather than focusing on delivery of content,
instructors should develop the modality of students’ thinking, to promote a qualitative shift
away from approaches that value mere absorption of content and towards a more critical
approach.
The achievement of such qualitative outcomes depends on both micro and macro-level
application of teaching strategies. At the micro level, the design of individual assessment tasks
might aim to preempt dispositional differences and scaffold tasks accordingly to support
students with maladaptive attributes. For example, if some students are expected to
demonstrate weaker epistemic engagement, a task might be structured to explicitly integrate
and evaluate contrasting views, and require students to engage with this complexity. This
focus should be extended into the assessment criteria for the task, to achieve constructive
alignment (Biggs, 1996) throughout the task design and evaluation, and to ensure students
recognise the importance of engaging with the complexity of their discipline. Secondly, and
more ambitiously, at the macro level teaching programs should seek to promote the
development of more adaptive dispositional profiles.
More research is required to understand what adaptive profiles look like at different
educational levels and in different disciplinary domains, and to determine what dispositional
attributes might be considered universally adaptive, if any. This study found that many
dispositional attributes were not significantly different between different disciplines, but there
was significant variation in epistemic beliefs about the structure of knowledge and acquisition
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of knowledge (see Section 6.4.2). There is existing evidence in the literature for many
individual attributes to inform ‘dispositional guidance’ both in general and at the disciplinary
level. There is also evidence that at least some dispositional attributes are responsive even to
short-term teaching interventions, for example epistemic beliefs (Chi et al., 2017; Kienhues,
Bromme, & Stahl, 2008) or metacognitive awareness (E. Murphy, 2008; Spray et al., 2013).
Even simple priming can ‘nudge’ information processing, decision making and social behaviour
in desired directions (Bargh, 2006), as shown in other fields such as epidemiology (Michie, van
Stralen, & West, 2011). The ability of priming to operate at a non-conscious level to influence
individuals’ evaluation, motivation and goal-setting is clearly relevant to the educational
context.
Ideally, these strategies should be combined, because they work at different levels and
complement each other. At the micro level, constructivist scaffolding can enable students to
practice performing academic behaviours that they are not dispositionally pre-disposed
towards. Cumulatively, repeated exposure to such practices, in combination with explicit
explanation and illustration of adaptive attributes, should serve to nurture dispositional
development in a contextually adaptive direction. Epistemic beliefs, for example, have been
shown to relate to instructional preferences (Sosu & Gray, 2012), and it is possible that, over
time, instructional techniques could also influence epistemic beliefs. This is particularly
relevant within the epistemic resources model (Hammer & Elby, 2002), according to which
instruction can draw students’ attention to desired principles and strategies, illustrating these
and then integrating this clearly into assessment. Focusing only on epistemic beliefs
themselves may not be sufficient for students to successfully demonstrate sophisticated
approaches in their assignments, but in combination with academic literacies teaching could
qualitatively improve students’ work. Even in non epistemic-resources model, there is growing
acceptance that context matters and different beliefs may be more or less adaptive in
different situations. Teachers should therefore be able to highlight and explain the desired
learning outcomes and suggest appropriate behaviours and strategies. Academic literacies
literature discusses ‘acculturation’ into communities of practice and social learning systems
(Lave & Wenger, 1991; Wenger, 2000) and also within disciplinary cultures. The same must
hold true across wider cultural ‘translations’, i.e. international students acculturating to a new
academic climate, and adjusting their practices to achieve in the new context. Teachers may
be able to support this process by drawing attention to dispositional attributes, and thus
behaviours – particularly in the epistemic domain, which has been shown to respond to
external influence.
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It is important to recognise that even the design of the interventions themselves must be
mindful of the previous experiences that have led to students’ current dispositions. In an
academic literacies study at the postgraduate research level, it was found that international
students’ development of academic literacies stemmed from quite different experiences than
those of domestic students (Spray & Hunt, 2012). The domestic students reported
relationships with academic staff who mentored and supported them, whereas the
international students mentioned using books or websites, and even explicitly reported “very
few chances to communicate with academics” (p. 18). Although this comes from the academic
literacies field, there are strong connections with dispositional development; academic
literacies involves developing confidence in the conventions of disciplinary practice, including
the underlying epistemology of a discipline and the ways in which knowledge is constructed
and communicated. As one international student reported in Spray and Hunt (2012), “It’s not
just about the English. I think it…refers to other skills we need to achieve.” (p.19). Some
students may therefore not be familiar with receiving dispositional guidance from academic
staff, so this should be considered during the design of interventions.
Dispositional interventions are currently being explored within the field of learning analytics
(LA), where some researchers are shifting focus from a reliance on systems data to the
incorporation of dispositional profiling (Rienties, Cross, & Zdrahal, 2017; Tempelaar et al.,
2018; Tempelaar, Rienties, & Nguyen, 2017). Recent work in that area has shown the potential
of clustering students based on their learning activity (i.e. within a learning management
system such as Blackboard) and then profiling each cluster dispositionally in order to better
understand their behaviour and design appropriate interventions. Such clustering, based on
learning activity or other systems information rather than dispositional attributes, is common
practice in the learning analytics field (D. Tempelaar, personal communication, March 13,
2018). The subsequent dispositional profiling then enables researchers to distinguish between
otherwise very similar clusters. For example, Tempelaar et al. (2018) distinguish between two
high activity clusters of students, identifying that one possessed “more or less the ideal
dispositions for studying in a student-centred program designed according to the problembased learning principles” (p. 418) whereas the other actually demonstrated the opposite
profile, with low critical processing and relating, strong surface orientation, and high levels of
epistemic confusion and anxiety. This cluster appears similar to the naïve-agentic learners in
the current study, who over-compensated for their weak epistemic engagement with ‘overactive’ regulation. As Tempelaar et al. (2018) point out, these weaker students would not be
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identified through monitoring of learning activity alone. They might therefore seem to be
progressing very well until summative assessment revealed their lack of successful learning.
An alternative, or addition, to intervening directly with students would be to intervene at the
course or program design level, to build in clear articulation of expected dispositional
attributes. Expert advisers, for example Education or Academic Development staff, could work
with lecturers to integrate elements of dispositional attributes within assessment tasks and
rubrics. This might cause some teaching staff to protest at being overloaded with ancillary or
generic skills responsibilities; but, as discussed above, many dispositional attributes are in fact
required outcomes of postgraduate study, including those related to agentic and epistemic
engagement. Aspects of “21st century skills”, increasingly cited as essential educational goals,
include critical thinking, metacognition and motivation (Buckingham Shum & Crick, 2016), all
of which might be considered dispositional attributes.
Collaboration with professional academic development or learning support staff might be
effective, provided it were sufficiently integrated into the program in order to be disciplinarily
specific and relevant for students. Ideally, intervention should be proactive rather than
reactive; attention to dispositional aspects of postgraduate study should be incorporated in
program design for all students, rather than seen as remedial work required by weak students.
This is in line with existing recommendations for teaching skills such as metacognition (Hattie
& Donoghue, 2016) and argumentation (Wingate, 2012), both of which are dispositional and
relate closely to students’ epistemic engagement. That said, if sub-groups of students are
anticipated or identified as being less dispositionally adapted to the demands of their program,
additional attention is the only logical response; as has been argued above. Early intervention
may be key, in light of some evidence that students show greater changes in learning strategy
use and regulation during the transition to a new learning environment (Vermunt & Donche,
2017). Identifying students, or groups of students, who would particularly benefit from
targeted support may not require formal assessment (Sadler, 2002) but might well involve
judging maladaptive as well as desirable attributes (Katz, 2002). The field of learning analytics
may have reached a stage where it can contribute to personalised feedback and intervention,
as is discussed in the following section.

8.7 Future Directions
It goes without saying that the results presented here would benefit from replication, ideally
with a larger sample of students. An alternative combination of instruments might also be
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employed, to explore whether the same two dispositional dimensions emerge in exploratory
factor analysis. It would also be interesting to run the same analyses within other national
contexts, to find whether the same dispositional profiles are adaptive in other cultures that
might be considered broadly similar, such as the UK or Canada. The cultural strand of the
current research could be extended by examining student dispositions in the many western
run universities or programs in China (Feng, 2017), for example the New York University
campus in Shanghai (New York University, 2018), as well as those entirely within the Chinese
system. It would then be possible to compare the dispositional profiles and academic
achievement of Chinese and non-Chinese students within those different institutional
contexts. Deeper cultural analysis could step away from educational theory developed largely
from and for western contexts, and conduct exploratory analyses that could incorporate
alternative world views to generate more culturally nuanced theory and measurement
instruments (DeCuir-Gunby & Schutz, 2014; Zusho & Clayton, 2011).
As well as considering differences between groups of students within the postgraduate
coursework level, future studies might explore ‘vertically’ to compare this level with other
levels of education. As Alexander (2017) has pointed out, whilst much educational research
draws data from higher education students, this is not always connected to higher education
specific educational theory. She states that ‘much more needs to be done to provide a full and
compelling portrayal of learning at this academic stage’ (p. 349). This must be even truer of
learning at the postgraduate coursework level, which remains so neglected in the literature.
Much further work is required to understand the importance of students’ individual
differences within this level, and how they compare to other educational stages.
Longitudinal studies would be valuable, to investigate potential changes in dispositional
profiles throughout postgraduate coursework degrees. Such studies might explore questions
such as: Does cohort as a whole show meaningful dispositional change between entrance and
graduation? Would members of a more adaptive cluster at the start of a program show less
progress, whereas those with less adaptive attributes might shift across, showing a
dispositional response to postgraduate study? Would students from other cultural
backgrounds show dispositional acculturation, shown by the adoption of dispositional
attributes that are more adaptive in their current context? If ethics approval were obtainable,
controlled studies could be run to investigate the efficacy of dispositional interventions.
Perhaps students with relatively maladaptive dispositional profiles could be identified early
and ‘coached’ to develop more adaptive dispositions – as has been proposed in learning
analytics, already discussed above. It is not obvious what specific types of intervention would
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be effective, making this another avenue for future research. Self-study materials might not be
successful with students who might by definition be less dispositionally capable at the start of
the process. One-on-one support from staff might not be sustainable within large courses, and
might also require expertise from staff that cannot be assumed; there is a particular art to
teaching about learning (Hattie & Donoghue, 2016; Perkins, 2014). Some learning analytics
projects are investigating how to up-scale the provision of individual feedback via techniques
such as online self-assessment to obtain personalised feedback (Pardo, Jovanovic, Dawson,
Gasevic, & Mirriahi, 2017). It would also be important to teach dispositional attributes,
including metacognitive and self-regulatory strategies, alongside cognitive processing
strategies and practical study techniques (Dinsmore, 2017). Research in this vein, combining
multiple elements of theory, could also respond to calls to integrate interrelated learning
theories (Dinsmore, 2017; Vermunt & Donche, 2017; Zusho, 2017).
Many learning analytics studies draw largely on students’ online interactions and course
evaluations, but a similar approach might easily be transferred to focus on students’
dispositions; and once such interventions are designed, they can be rolled out across large
cohorts with relatively little drain on institutional resources. As well as providing feedback to
students, learning analytics data could offer staff valuable insights to inform pedagogical
design (Lockyer, Heathcote, & Dawson, 2013). If incorporated throughout a degree program, it
is possible that the cumulative effect of ongoing feedback, to staff and students, might have a
lasting impact on graduates’ dispositional profiles. A special issue of the recently established
‘Journal of Analytics’ calls for greater promotion of self-regulated learning through learning
analytics (Roll & Winne, 2017). Of course the true value of any intervention would lie in the
pedagogical expertise behind the design of the evaluation and feedback. There is a risk that
the technology is “rapidly outpacing current practice and … understanding of how such
information can be applied in education” (S. Dawson, Mirriahi, & Gasevic, 2015, p. 1). It is
essential that the application of this technology remains connected to and guided by
educational theory – to which it might also contribute a great deal. Thus far, in Australia at
least, the use of learning analytics is a strategic priority but remains in its infancy and is often
more focused on student retention than quality teaching and learning (Colvin et al., 2015).
However, there is surely great potential here to harness such large-scale technology to
recognise individual differences in disposition and contribute to contextually adaptive
dispositional development.
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Appendices

Appendix 1.
Note:

Overview of Epistemic Beliefs Research 1989-2014

This overview is intended to be representative of a large body of literature, rather than
encompassing every potentially relevant publication.

Abbreviations used in table:
CFA = Confirmatory Factor Analysis
CK = Certain Knowledge, SK = Simple Knowledge, QL = Quick Learning, IA = Innate Ability/FA =
Fixed Ability, OA = Omniscient Authority
E>1 = Eigenvalues greater than one
EBI = Epistemic Beliefs Inventory (Schraw et al.)
EBQ = Epistemological Beliefs Questionnaire (Schommer)
EBS = Epistemological Beliefs Survey (Kardash & Wood)
EFA = Exploratory Factor Analysis
F1/F2/Fx = Factor 1/2/x
FY = First year students
OLEQ = Oldenberg Epistemic Beliefs Questionnaire (Paechter et al.)
PFA = Principal Factor Analysis
PG = Postgraduate students (‘graduate students’ in the United States)
UG = Undergraduate students (‘college students’ in the United States)
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Items

Factors

Spiro, 1989
Schommer
(1990)

266 in 2
EBQ
studies (117 63 item
junior college 5-point Likert
and 149
university)
54% female

4 factors
CK
SK
QL
IA

J.-C. Jehng,
S. Johnson,
and R.
Anderson
(1993)

398 uni
students
across 3
stages and 4
fields
63% female

5 factors
CK
OA
OP
IA
QL

Schommer
et al. (1992)

424 UG
EBQ
psychology
63 item
students
5-point Likert
128 in second
study.

3 factors
IA
SK
CK

Schommer
(1993a)

266 students. EBQ
116 junior
63 item
college and
5-point Likert
149 UG

Schommer
(1993b)

1182
Secondary
students
across 4 year
groups

4 factors
SK
CK
IA
QL
4 factors
SK
QL
CK
FA

EBS
An EBQbased
‘measure of
epistemic
beliefs’

EBQ
63 item
5-point Likert
(adapted for
high school)

Analysis & Results

Comments

Epistemological Beliefs Questionnaire, University of Illinois, Centre for the Study of
Reading. Unpublished raw data.
2 or more subsets for each of the 5 hypothesised dimensions (example items p.500).
These 12 subsets used as variables in PFA with orthogonal varimax rotation.
E>1 = 4 factors, 55.2% variance. However, F3 (QL) only had one subset loading well
(‘learning is quick’, .72) and the rest were ≤.3. For F4 (CK) the highest loading subset
was ‘knowledge is certain’ (.53) and the rest were ≤.28. Correlations were checked
using plotted factor graphs and oblique rotations, but did not lead to clearer solutions.
Demographic variables predicted epistemological beliefs (using forward inclusion
regression).
Designed to capture Schommer’s dimensions, using some of her items as well as Spiro’s
(1989) and new items. Changed SK to ‘Orderly process’ (OP): ‘the learning process
tends to be regular rather than irregular’ (p. 26). 51 items allocated a priori to the 5
scales by 3 ed psyc academics. 1000 students invited, 486 returned (48%), 398 retained.
10 items correlated <.1 and, 7 did not discriminate well so were excluded, leaving 34
items. CFA (LISREL) confirmed 5 factors. MANOVA showed effect for educational level
and field of study, with no interaction effect. Graduate students had higher CK scores.
Disciplines split into hard (engineering and business) and soft (social sciences, arts and
humanities); these differed for CK, OA, OP. Differences remained when level of study
was controlled.
Only retained native speakers in analysis (to ensure comprehension).
Analysis conducted with 12 subsets.
E>1 = 3 factors explaining 46.2% variance: IA and QL merged, CK, SK
E >.95 = 4 factors explaining 54.2% variance.
Study 2 found SK predicted both overconfidence and performance.

Unpublished, so cannot access
details.
“These results suggest that
epistemological beliefs may be
characterized as a set of more of
less independent beliefs.” (p. 500)

EBQ and demographic/upbringing survey. Little detail about analysis, assume same
procedure as in contemporary Schommer studies.
Compared junior college and university, and social v technological sciences.
Younger students more likely to believe in SK, CK, QL. Older students more likely to
believe in IA. Technological science students more likely to believe in QL.
Analysis with 12 subsets. PFA with orthogonal varimax rotation.
E>1 = 3 factors, but E>.98 = 4 factors accounting for 53.3% variance.
Subsets related to authority did not load on any single factor.
All factors correlated with academic achievement. When IQ scores were included, only
QL remained significant.

QL predicted overconfidence and
poorer performance. CK predicted
over-absolute conclusions.
EB are “socially shared intuitions
about the nature of knowledge
and the nature of learning” (p. 24)
May be influenced by educational
level, field of study. Evidence
supports a multi-dimensional
model of epistemological beliefs,
rather than Perry’s (1968) unidimensional model.
Only CK strictly epistemological.
4 factors similar but not identical
to those found in 1990.
“Future epistemological
assessment must be carefully
prepared for other languages,
cultures, and age groups” (p. 442)
University students showed
generally more ‘mature’ beliefs.

Items

Factors

Analysis & Results

4 factors
CK α.75
QL α.69
FA α.61
SK α.65
3 factors
QL α.79
IA α .62
S-CK α.68

PFA with orthogonal rotation, using 63 items rather than 12 subsets.
E>1 = 4. Removed items loading <.3, leaving 34 of the 63 items.
FA related positively with lower levels of reflective judgement, and negatively with
higher levels. QL related positively with lower and higher levels of reflective judgement.

Bendixen,
Dunkle, and
Schraw
(1994)

109 UG
16 PG

EBQ +
reflective
judgement
model

Qian and
Alvermann
(1995)

212 High
school
students,
grades 9-12.
Mean age
16.8. 47%
female.
95 UG
(study 1)
114 UG
(study 2)

EBQ
53 item
high school
version

Schraw et al.
(1995)

212 UG 124
UG

EBI
32 item
5-point Likert

Kardash and
Scholes
(1996)

96 UG
psychology,
78% female

EBQ
42 item
+ Need for
Cognition

Mori (1997)

97 UG
learning
Japanese,

EBQ
40 item for
middle
school
students

Schommer
and Walker
(1995)

EBQ
63 item
5-point Likert

4 factors
FA
SK
QL
CK
5 factors
Fixed Ability (α.87, .84)
CK (α.76, 76)
OA (α.76, 71)
SK (α.67, .63)
QL (α.74, .73)
4 factors
QL
CK
IA
Depend on authority
4 factors
QL (3 items)
Effort is a waste (4 items)
CK (4 items)
Truth (2 items)

Comments

Science focus. EBQ Adapted from Schommer & Dunnell, 1992.
Eliminated 10 OA items, because OA did not emerge from previous analysis. EFA
(principal axes [sic] with varimax) searched for a 4-factor solution. Entered items, not
subsets. 21 items loaded <.3 so were excluded. Resulting 32 item instrument is “the
revised Epistemological Belief Questionnaire”. Explored 2-5 factor solutions, preferring
the 3 factor solution: Quick Learning (15 items), Simple-Certain Knowledge (11 items),
Innate Ability (6 items).
Mathematics and Social Science domains compared – EBQ prefaced with domain
context. Only native speakers included in analysis.
EB appeared largely consistent across domains in both studies.
Calculated factor scores using factor score coefficients from Schommer et al. 1992

NB Used 4 factor structure to
exclude items <.3, then restructured into a 3 factor
solution??
No significant relationship was
found between EB and learned
helplessness.
“substantial relationship between
corresponding epistemological beliefs
across different domains” (p. 427).

PFA Oblique then Orthogonal. Factors replicated.

Appears to be the same results as
reported in Bendixen 1998.
Parts are almost identical text to the
Hofer & Pintrich chapter (2002).

42 items from EBQ selected to represent CK, SK, QL (speed of acquisition). Covered 11
of Schommer’s 12 subsets. Analysis by subsets to obtain factor scores. PFA with
varimax, forcing 4 factors which accounted for 34.9% variance. 3 similar to Schommer.

More sophisticated EB related to
stronger Need for Cognition.

40 item EBQ from Schommer (1995).
Epistemological beliefs and language learning beliefs
Analysis with individual items, not subsets. PFA using the squared multiple correlations.
Eigenvalues and scree plot were analysed and several rotations tried. Promax rotation
found 4 factors (explaining 13% variance) “comparable to those found by Schommer in
previous studies” (p. 1) and 6 language learning dimensions. EB items loaded >.35.

“beliefs about the nature of
intelligence, knowledge and
learning” (p. 3)
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Items

Factors

Analysis & Results

Comments

4 factors
FA ‘malleability’
SK
QL ‘ speed’
CK ‘stability’
4 factors
FA
CK
QL
SK
5 factors
CK (α.76)
IA (α.87)
QL (α.74)
SK (α.67)
OA (α.76)
4 factors
FA
SK
QL
CK

Longitudinal, because had participated in an earlier study (Schommer, 1993)
Inter-item reliabilities for factors ranged from .63-.85, with 8 week retest reliability .70.
Students become more mature in all four factors. Males believed more in QL, and this
increased in senior years. Belief in QL related to lower academic grades.

Query re-labelling of beliefs, which
are defined in the same way as IA,
SK, QL, CK.

Also open-ended ‘valuing education’ questions.
No detail on calculation of EBQ scores, assume based on parcelling subsets as done
previously. Does not report CFA or scale reliabilities, only standardised scores for
FA/CK/QL as they relate to a regression analysis including students’ valuing of
education (SK not reported as significant).
32 item EBI designed for this study (p. 190)
Factor analysis with oblique and varimax rotations.
Only varimax reported. 5 E>1, 54% variation.
Hierarchical multiple regression to examine relationships among factors after removing
variation due to gender, age, education and reasoning.

States only 4 groups of items
within the EBQ (i.e. 4 beliefs), but
still 63 items.

Schommer,
Calvert,
Gariglietti,
and Bajaj
(1997)
Schommer
and Walker
(1997)

69 high
school
students

EBQ
63 item
5-point Likert

158 high
school
students

EBQ
63 item
5-point Likert

Bendixen

154 UG, USA

EBI
32 item
5-point Likert

Paulsen and
Wells (1998)

290 UG
various
disciplines

EBQ
63 item
5-point Likert

Lodewijks et
al. (1999)
(as cited in
Clarebout,
Elen, Luyten,
& Bamps,
2001)
Cole, Goetz,
and Willson
(2000)

University
and
vocational
higher ed
students

EBQ (Dutch
version)

101 UG
‘underprepar
ed freshmen’

Hofer (2000)

326 UG First
year
psychology,
53% female

Beliefs about
Learning
Questionnair
e
GEBQ
32 item
+ new
instrument
27 items, 5point Likert

et al.

(1998)

2 factors?

4 factors
CK
SK
Source
Justification

Compared EB between hard/soft and pure/applied domains of study.
Calculated students’ scores using factor score coefficients “provided through personal
correspondence with Professor Schommer” (p. 370).
Reliability and validity of EB dimensions was not reported.
Students in ‘pure’ domains generally held more sophisticated EB.
‘disappointing results’ (p. 5)
Low internal consistencies attributed to weaknesses with the instrument (may also
relate to translation or use in a new culture).

Began with all 60 items from Jehng et al’s (1993) Beliefs About Learning Questionnaire,
which investigates CK, IA, OA, ‘rigid learning’ (SK) and ‘quick process’ (QL)
Analysed internal consistency. Small sample size meant that previous factor analyses
(Jehng et al., 1993; Schommer, 1990) were used to group the items into five subscales.
Focus on disciplinary differences. Used revised version of EBQ (32 items, Qian &
Alvermann) as well as two forms of a new instrument, ‘discipline-focused
epistemological beliefs questionnaire’, for psychology and science, designed to
measure 4 factors. E>1 = 8 or 9, but scree plot suggested 4-factors. Cronbach’s alphas
.51 to .81, with 5 of the 8 <.7. EBQ factor analysis with items, not subsets, and did not
replicated original factors.
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Correlations suggested dimensions
are not independent.

Suggest five dimensions are not
independent, but collapse into
Nature of Learning and Nature of
Knowledge.
Suggested that EB do not vary by
discipline.

Items

Factors

Analysis & Results

Comments

4 factors
Nature of Learning
Speed of Learning
Certain Knowledge
Avoid Integration

42 item EBQ as per Kardash & Scholes (1996). Analysis with subset means. PFA with
varimax, forcing 4 factors which accounted for 31% of variation (18/5/4/3%). 8 of the
11 subsets loaded >.35 on a factor with minimal loading (<.25) on other factors. Factor
1 did not resemble Schommer’s factors or Kardash & Scholes (1996). It contained
subsets ‘avoid ambiguity’, ‘innate ability’ and ‘depend on authority’, and was labelled
‘nature of learning’.
th
th
th
20 5 graders; 25 8 graders; 21 12 grade; 20 UG (18-21); 20 community college
students (mostly Hispanic);18 MBA students (mostly Caucasian).
Instrument based on coordination of objective and subjective dimensions (transition
from absolutist to multiplist to evaluativist).
Participants judged pairs of positions: ‘only one right’ or ‘both could have some
rightness’. If the latter, then: ‘one could be more right’ or ‘one could not be more right
than the other’. The positions included Judgements of Personal Taste, Aesthetic
judgements, Value Judgements, Judgements of truth about the social world, and
Judgements of truth about the physical world. Personal taste judgements were
excluded from analysis because the highest level (multiplist) was attained by the
youngest participants. This left 4 domains. If 2 of the 3 pairs were one level, that level
was assigned for that domain. Results then presented as 4 levels, e.g. MMEA. The
largest number of participants show a “pure” pattern, i.e. same stage across all
domains. Most commonly, this was multiplist.
30 item EBQ from Schommer (1993)
Two studies. First one found 3 factors (see left), second study found 2 factors: simple
knowledge and certain knowledge. Weak loading items were removed, and then both
sets of data generated just two factors.

EB, particularly speed of learning,
related to various cognitiveprocessing strategies.

Used EBS Jehng et al. (1993) as revised by Jacobson, Jehng and Maouri, 1994.
Also measured cultural orientation (collectivism/individualism). EBS = 61 previous items
plus 13 new ones. Dropped the new 13 items and unreliable items from the original 61,
leaving 29 items (US) and 22 (Korean). 5 factors = multi-collinearity in both samples.
EFA, Principal Axis. Scree plots showed 2 factors for both samples (49.9% variance US,
54.8% Korean). US sample used loadings >.3, Korean >.35. ‘conceptually consistent
structure’ (p.95): US Knowledge (CK, OA, OP) and Learning (IA, QL), Korean Learning
(OA, IA, QL) and Knowledge (CK, OP). Chi-squared tests showed oblique solution
provided a better fit with the model.

“epistemological beliefs about
learning” p.87
Relationships between beliefs and
age/education varied between US
and Korean students. For Korean
students’ discipline related to
beliefs but educational level did
not. US sample showed significant
relationships for both.

Kardash and
Howell
(2000)

40 UG
psychology,
68% female

EBQ
42 items
7-point Likert

Kuhn et al.
(2000)

124
participants
in 6 age
groups.

15 item
instrument
(pairs of
positions)

SchommerAikins, Mau,
Brookhart,
and Hutter
(2000)
Youn (2000)

EBQ
30 item
for middle
school
students
UG
Korea (487)
& US (496)

EBS
74 item
6-point Likert

3 factors
Speed of learning
Ability to learn
Stability of knowledge
2 factors
2 factors
Knowledge
Learning
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Very few participants showed a
transition to multiplism in only one
or two domains, suggesting
domain-general beliefs. “The more
informative, and troubling, finding
is that no more than half of adults
of any background and in any
judgment domain make the
subsequent transition to the
evaluativist position. “ (p. 324)

2 of the 3 factors are learning
beliefs.

Clarebout et
al. (2001)

189 UG
Belgian &
Dutch

Items

Factors

Analysis & Results

Comments

EBQ Dutch
translation

2-3-4 factors
(see notes)

Students from education, engineering, economics and bio-medics.
Replicating Schommer. Scoring as per Schommer (personal communication). Reversed
some items, and created the 12 subsets. Rather than use the provided factor score
coefficients, used EFA of subset scores. (Assume orthogonal varimax rotation, as per
the reference study: Schommer, 1990).
First sample: EFA gave 4 factors E>1, explaining 54.8% variance. These used 7 (of 12)
subsets, which loaded differently to Schommer, 1990. No subsets loaded >.5 on F4,
leaving only 3 factors (SK, CK, QL/IA).
Second sample: 4 factors E>1, 50.3% variance, but F2 and F4 had no subsets loading
‘sufficiently high’ (>.5? also specify >.4). 3 subsets retained, in 2 factors (SK, CK).
Exploratory analysis
First sample: PCA, E>1 + scree = 2 components, 14.7% variance. Varimax rotation with
all items. Those loading <.40 or dual loading were removed, and PCA repeated. Found
two factors: ‘Intelligence is factual knowledge’ (8 items, α.68) and ‘scientists know the
truth’ (2 items, α.71).
Second sample: Same procedure gave 4 components, 20.8% variance. Exclusion of
weak/dual loading items generated 3 x 2-item factors. F1 ‘scientists know the truth’ (α
.59) matched the first sample’s F2. Also F2 ‘meaning is contextually constructed’ (α
.53), and F3 ‘effort pays’ (α.31).
Development of the Domain-Specific Belief Questionnaire (DSBQ). Maths and History.
Study 1: 182 UG responded to one of two groups of 82 items (164 total)
Deleted item-pairs with greater than 1.5 mean difference, leaving 44 items.
EFA using PAF with oblimin rotation. 13 factors E>1. Scree suggested 2 factors
explaining 33% variance. Tried varimax and oblique rotations (correlated factors), which
were similar. Maths and History items loaded separately, and it was hypothesised that
a larger sample may show two factors in each domain.
Study 2: 6 items were removed due to weak loadings (<.4) in both domains. Retained
38 items. 12 were duplicated to give both a positive and negative version, giving 50
items in total. 633 college students completed the 50 items. CFA tested for a 4-factor
solution. Initially found poor fit. Excluded outliers and items related to IA or QL. After
amending the data, the remaining 22 items showed relatively good fit with 4-factor
model (better than 1/2/3 factor structure). CFI = .93, AGFI = .92, SRMR = .05, RMSEA =
.05.
The four-factor structure was confirmed with another sample of 523 college students.

Both samples generated 4 factors,
but these didn’t match
Schommer’s or each other. When
weak loading items were removed,
only 2 and 3 factors retained.

414 Belgian
UG and
college
students

Buehl et al.
(2002)

182 UG
72% female
633 UG
63% female
523 UG
73% female

DSBQ
82 item
10-point
Likert

2 factors in each discipline
Need for effort
(α.68 Maths, .61 History)
Integration of information
and problem solving
(α.70 Maths, .75 History)
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In sample 1, the subsets for IA and
QL loaded together on one factor.
Query some of the factor labels
chosen for factors found in
exploratory PCA (specific item
loadings are provided)

Found domain-specific factors.
Students varied between
disciplines, perceiving Maths
learning as more effortful and
seeing Maths knowledge as more
integrated with other areas.

Chan and
Elliot (2002)

Hallett et al.
(2002)

SchommerAikins, Duell
& Barker,
2002

385 teaching
students in
Hong Kong.
‘sub-degree
course’, like
UG.
70% female.

Items

Factors

EBQ 63
Chinese
translation
+ revised
“Epistemolog
ical beliefs
instrument”
+ 23 followup interviews

EBQ: 3 factors

242 total,
EDQ
of which:
47 high
school
79 junior UG
116 senior UG

Analysis & Results

Translated EBQ into Chinese, used English and Chinese versions. 5 point Likert scale.
Entered subscale scores into principal axis factor analysis, with varimax and oblimin
New instrument: 4 factors rotation (as per Schommer). Oblimin no clearer than Varimax. Using Eigenvalues and
th
Fixed/innate ability
scree plot, three factors were retained (a 4 one E = 0.98). Very weak factor loadings:
Authority/expert
of 36 (12 subscales on 3 factors), only 4 loaded >.6, and 8 loaded >.4.
knowledge
36 items entered into factor analysis to check loadings on the 12 subscales, which were
Certainty of knowledge
not confirmed. Retained items for subsets that did load on factors, and added more.
Learning effort/process
Trialled the new 45 item tool (5 point Likert) with 385 teacher ed students. Used
principal axis factoring with oblimin rotation. Reduced to 30 items. CFA (LISREL)
confirmed 4 factors, but with weak loadings: F1 .42-.55; F2 .30-.54; F3 .30-.51; F4 .35α .6 to .7 (not specified
.72.
per scale)
Non-dimensional
EDQ: Epistemic Doubt Questionnaire (Krettenauer, Hallett & Chandler, 1999)
3 stages across 2 factual
EDQ has 12 items to gauge Objectivism, Skepticism and Rationalism. Each item
domains (see notes)
describes a contested knowledge claim, and participants rate their agreement with four
responses that represent the three ‘epistemic stances’ (two for objectivism). These are
added to generate a subscale score for each stance.
Uses Searle’s distinction between ‘institutional’ facts and ‘brute’ facts. Suggest that
relativism and evaluatism emerge first in the institutional domain. 3 items didn’t clearly
fit either factual category. The remaining 9 were used.
Brute facts were seen more objectivistically, institutional facts more relativistically.
4 factors
From DeBacker et al “the researchers did not provide details regarding how they
Stability of Knowledge
arrived at the four factors” (p.285)
Structure of knowledge
Control of learning
Speed of learning
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Comments
Naïve/sophisticated
No differences according to age,
gender or electives. BUT
differences between students in
Chinese and English courses for
innate ability and expert authority.
Chinese course students more
likely to disagree with innate
ability and expert authority.
Do not report psychometrics.
Males and high school students
scored higher on objectivism.
No significant differences between
junior and senior undergraduates.

Schraw et al.
(2002)

Wood &
Kardash,
2002
(In Hofer &
Pintrich)

160 UG
USA
65% female

Items

Factors

Analysis & Results

Comments

EBQ 63 +
EBI 28
(adapted
from
Schommer
EBQ)

EBQ 5 factors
IA (α.74)
CK1 (α.74)
Incremental learning (α
.64)
CK2 (α.53)
Integrative thinking (α
.61)

PFA with oblique rotation (i.e. correlated factors), then PFA with varimax (i.e.
uncorrelated). Only report varimax.
EBQ: 19 factors E>1, explaining 72% variation. The top 5 explained 35% of variation; of
these 2 corresponded to Schommer’s (CK & IA). Items loading >.3 were used to
calculate a composite score for each factor. Retest one month later did not replicate
the structure, with 17 factors E>1. CK1 and CK 2 were replicated (α .71, .49, testretest correlations .51 and .67 Incremental Learning partially emerged (α .51, retest
.41). F4 and F5 had two items each.

Why keep looking for OA?
“researchers have postulated a
relationship between beliefs about
authority and skilled reasoning” (p.
262).

EBI 5 factors
OA (α.68, .65)
CK (α.62, .63)
QL (α.58, .60)
SK (α.62, .66)
IA (α62, .63)

EBI: 5 factors E>1, explaining 60% variation. Each factor was characterised by a marker
variable that loaded >.7 and was indicative of the presumed underlying construct.
Retest one month later found OA, CK, QL were identical, and SK/IA very similar (each 1
item different). Test-retest correlations: .66, .81, .66, .64, .62.
CK on the EBQ correlated with CK and SK on the EBI.
Two step-wise multiple regression, using composite scores, examined relationships
between EB and reading comprehension (especially inference). Found modest but
significant correlations with EBI.
EBS is combination of Schommer’s EBQ items and Jehng et al.’s additional items.
After analysis, 38 of the 80 items were retained

Epistemologi
cal Beliefs
Survey (EBS)
80-item

5 factors
Speed of knowledge
acquisition (8 item,α.74)
Structure of knowledge
(11 item,α.72)
Knowledge construction
and modification
(11 item,α .66)
Characteristics of
successful students
(5 item,α.58)
Attainability of objective
truth (3 item,α.54)
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EBI factors were conceptually
distinct, and all items related
logically to the factor they loaded
on.
“Neither instrument produced
factors that were highly reliable”
(p. 268)
“Serious questions remain
regarding their construct validity”
(p. 272)

Items

Factors

Kardash and
Sinatra
(2003)

182 college
students
(Educational
psychology)

EBS
36 item

(Nussbaum
& Bendixen,
2003)

238 UG

EBI 32

3 factors
SK α.69
CK α.69
IA α.77

Sinatra and
Kardash
(2004)

182 UG ed
psyc teaching
students
(69% female)
Western USA.

EBS
19 item
5-point
Likert

2 factors
(CFA only)
Speed of knowledge
acquisition α.59
Knowledge construction
and modification α.54

Analysis & Results

Comments

Epistemological Beliefs Survey (36 item) from Wood & Kardash, 2002.
Factor analysed the 12 epistemological and dispositional scales. KMO = .83.
PAF gave 3 factors E>1. Scree indicated 1 large and 2 smaller factors. 3 factors
explained 47.43% variation. “Promax rotation yielded the best simple structure and
highest magnitude of factor loadings” (p.5)
F1: Values, Actively open-minded thinking, & Speed of knowledge acquisition, with
negative loadings for Belief identity, Dogmatism, Categorical thinking.
F2: Structure of knowledge, Characteristics of successful students, attainability of
objective truth, and negative loading for Absolutism.
F3: Need for cognition & Knowledge construction and modification.
Only F3 significantly predicted achievement.
PCF with promax rotation ("varimax rotation was not used because we had no
theoretical rationale for assuming the factors would be uncorrelated." (p. 582). Forced
a 5-factor solution, based on prior research finding 5. However, only 3 were sufficiently
interpretable and reliable: SK, CK, IA.
Used hierarchical regression and found EB were not related to Approach of Arguments
but were related to Avoidance.
Only used 2 scales of EBS: Speed of knowledge acquisition (8 items) and Knowledge
construction and modification (11 items).
Also several other scales, including 18-item Need for Cognition.

Dispositional scales (including
Need for Cognition) were
significantly correlated with
epistemological beliefs scales.

Screened scales for multi/univariate outliers, based on Mahalanobis distance, and if
scores > 3 s.d. from the mean. Only explain factor analysis for the ‘Teaching as
Persuasion’ instrument. Presume CFA for the others.
Investigating relationships: Stepwise regression was used, because no theoretical basis
for positing causal sequence. Found connections between EB and conceptions of
teaching.
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Some items intended for IA loaded
on CK “and appeared interpretable
under that factor” (p. 584).

Braten and
Stromso
(2005)

Buehl and
Alexander
(2005)

Karabenick
and Moosa
(2005)

178 FY UG
business
admin
36.5% female
108 FY UG
teaching
students
68.5% female

482 UG
USA
76% female

231 UG
Omani
151 UG
USA
psychology
students

Items

Factors

Analysis & Results

EBQ 63
5-point Likert
(Norwegian
adaptation)
+ Theories of
Intelligence
Scale (TIS)
8 items 6point Likert
+ MSLQ Selfefficacy scale
8 items
+ MSLQ 12
metacognitio
n items 7point Likert

EBQ 4 factors
Speed of knowledge
acquisition (α.71)
CK (α.62)
Knowledge construction
and modification (α.62)
Control of knowledge
acquisition (α.50)

Two different disciplines, in two pedagogical contexts: business administration was
more traditional, education more innovative. TIS from Dweck, MSLQ from Pintrich.
EBQ 63 items α.75. 15 items removed (7 had negative item-total correlations, 8 <.10) .
PCA with oblique rotation (correlated factors) on each sample separately and on the
pooled sample. Only report pooled analysis. 16 E>1, 59.5% variation. Scree suggested 4
factors. Forcing 4 factors left 19 items loading <.35 and/or dual loading: these were
excluded. 4 factors re-run with remaining 29 items. Now 24 items on “4 factors with
high loadings (>.4) and low overlap (<.30)” (p.551). But internal consistency lower than
desirable: e.g. control of knowledge acquisitionα.5. Speed: 9 items, 8 of which loaded
<.6 (4 <.5) Construction: 7 items, 6 of which loaded <.6

DSBQ
DFEBQ
10-point
Likert
+ motivation
measure
New tool
35 item
5-point Likert

3 factors
Isolation of knowledge
Certainty of knowledge
Authority as source of
knowledge

TIS (α. Bus/Ed)
Entity items (α. .90 / .88)
Incremental items
(α. .92 / .89)
MSLQ
Self-efficacy (α.90 / .84)
Metacognition
(α.76 / .76)

Forced 4 factors:
SK α.49,.70
CK α.55, .60
Justification α.46, .44
Source α.57, .54

Speed of knowledge, CK, and Control of knowledge acquisition all corresponded to
Schommer’s dimensions. ‘Knowledge construction and modification’ was different, but
similar to Wood & Kardash (2002) who worked with American students.
Control of knowledge acquisition related significantly but weakly to theories of
intelligence (r = .26 for entity, -.34 for incremental) Disciplinary differences emerged for
theories of intelligence – business more entity, education more incremental. EB, ITI and
gender had connections with self-efficacy, mastery-goal orientation, self-regulation.
These varied between Business and Education students (see p. 556/7).

Comments
“Considerable cross-cultural
generalizability was found for the
dimensionality of personal
epistemology.” (p.539)
EB seem separate from implicit
theories of intelligence.
Naïve beliefs: “instead of
interpreting such differences in
terms of naiveté, they may be seen
as attunements to the inherent
nature of different domains, for
example to the degree of domain
structuredness” (p. 545)
Control of knowledge acquisition is
3 items all designed to measure
fixed ability – why not call it
innate/fixed ability?

DSBQ (Buehl, et al., 2002), DFEBQ (Hofer, 2000).
Domain-specific: History and Mathematics
The six subscales (3 per domain) had Cronbach’s .64 to .77, only 3 > .7
Cluster analysis to identify profile groups, varied between domains.
EB largely consistent across domains.
New instrument based on 4 dimensions from Hofer & Pintrich. 35 items, retained 15.
SK (8 items, 4 retained), CK (12, 4), + justification (9, 4) and source (6, 3) of knowing.
Source similar to OA. Focused on science-domain beliefs.
English & Arabic versions of survey, analysed separately. PCA + varimax. Both samples
yielded 11 factors E>1. Forced 4 factor solution. Items loading ‘appropriately’ were
retained, then scales refined to improve Cronbach’s alpha. Alphas were low though, 7
of the 8 were at or below .6.
Omani students had stronger belief in authority – particularly Omani males. This was
interpreted as a culturally rooted difference.
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“Dimensionality… was not of
central interest. Rather we
focused on the development of
scales that … were equivalent in
meaning and psychometric
properties” (p. 380)

Items

Factors

Analysis & Results

5 factors
IA α.78
QL α.67
CK α. 66
SK α.74
OA α.54
5 factors
speed α.76
construction α.54
truth α.52
structure α.37
success α.23
4 factors
QL (α.60)
SK (unambiguous and
from authority) (α.52)
Fixed ability (α.57)
CK (α.55)

No factor analysis, just scored as instructed.
Also measured motivation and cognitive engagement.

Ravindran,
Greene, and
DeBacker
(2005)

101 UG
pre-service
teaching

EBI
32 item
6-point Likert

SchommerAikins and
Easter
(2006)

107 UG
business
comms

EBS
5-point Likert
+ ways of
knowing

Rodriguez
and Cano
(2006)

388 UG
70% female

EBQ 63 items
in 12 parcels
(also SFQ)

Gottlieb
(2007)

200 Jewish
school
children in
Israel, age
approx 10-20
67 UG
160 UG
(2 samples)

Interview

Hardre,
Crowson,
ZXie, and Ly
(2007)

Bernardo
(2008)

864 UG
Bilingual
Filipino
pre-service
teachers

EBI
32 items
5-point Likert
+ 15 other
questionnair
es
EBQ
63 item
(English and
Filipino
versions)

Comments

EBS (Kardash & Wood 2000) and attitude toward thinking and learning (Gallotti et al.,
1999).
No exploratory factor analysis.
Of the EB, only speed of acquisition correlated with reading comprehension and final
course grade. (Speed also the only scale with good internal reliability)

Some EBS scales had very weak
reliability - question strength of
subsequent analysis and
conclusions.

Exploratory factor analysis, using the principal-components method and varimax
rotation. Found 4 factors E>1, explaining 50.19% variance.
Confirmatory analysis gave “reasonably acceptable” (p. 624) goodness-of-fit indices.
MANOVA with study orchestration as IV and EB as DV showed a significant relationship.

Learning approaches and EB are
interrelated.

Semi-structured interviews, similar to Kuhn 1991 and King & Kitchener 1994

α.50 to .76
α.42 to .79
(2 samples
+ 3 modes of survey)

Comparing computer/paper-based surveys.
No exploratory analysis.

Focus on comparison of paper
based, computer based or web
based surveys rather than on
educational theory.

2 factors
Simple learning (FA/QL)
Structured learning

Schommer Epistemological Questionnaire = EBQ
456 participants completed the Filipino version, 408 the English version.
States that Schommer (1990) proposed 4 dimensions, rather than 5.
CFA using SEM.
2 factor model with high negative correlation between the factors.

“specific epistemological beliefs of
the Filipino pre-service teachers
may reflect features of the
Philippine educational system and
its tensions regarding pedagogy”
(p. 193)
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Items

Factors

Analysis & Results

Comments

CFA using LISREL 8.52. Used various goodness-of-fit measures. RMSEA was .069 and
.060, which is acceptable. CFI/GFI and AGFI were .79/.83/.80 and .83/.85/.83. These
should be .95 or more, so the intended 5-factor model was not a good fit. R2 values
suggested that the items explained “a fair amount” of variance, but 11/32 items loaded
<.35 on their factors, “suggesting they are not strong indicators of the hypothesised
latent factors” (p. 291)
Dropped the 11 weakest items and re-ran the CFA. RMSEA improved to .060 and .053,
and CFI, CGI, AGFI .89/.91/.88 and .91/ .91/ .89. This improved fit, but still not strong.
RMSEA .050 and .052 = “fairly good model fit”
CFI/GFI/AGFI .90/.85/.83 and .88/.85/.83 = not good.
R2 showed a “fair amount” of variance was explained. 9 of the 38 items loaded <.35.
Excluding these improved the fit slightly, but 5 of the 6 goodness-of-fit measures
remained <.90, and RMSEA values actually increased (.052/.059)
Of 38 items, 4 loaded >.6 in sample 1 and 7 in sample 2.
935 UG psyc, mean age 20, 75% female, 68% white. Split these into two samples. First
sample = EFA on subscales, then EFA on items; then CFA on second sample.
Subset EFA found 3 factors explaining 26.74% variance, but the third only had 2 subsets
loading on it, one of which dual loaded and fit conceptually better elsewhere. They
“hesitated to interpret” the third factor. The two factors, which had four and six
subsets respectively, one was mostly Quick Learning and the other was mostly Simple
Knowledge. Only six subsets loaded as they were ‘supposed’ to.
Items EFS gave 22 factors E>1. Therefore the subset-derived structure was tested with
the CFA. Only the most stable 6 subsets were used: Avoid ambiguity, avoid integration,
seek simple answers, which formed ‘SK’; and can’t learn how to learn, learn the first
time, success is unrelated to hard work, which formed ‘Ability to Learn is Fixed’. RMSEA
was .045, and CFI/GFI/AGFI were .97/.99/.97. This shows that the two-factor model is a
good fit. R2 ranged from .15 to .48

Correlations were moderate, being
slightly higher for factors about
knowledge (SK, CK, OA) and for
learning (QL, IA).
Correlations cast doubt on the
orthogonality of the factors.
ONLY 6 items loaded >.6 onto their
factors (sample 1, 5 for sample 2).

DeBacker et
al. (2008)

417 UG
psychology
378 UG
psychology

EBI

CFA only

DeBacker et
al., 2008
second study

380 UG
psychology
415 UG
psychology

EBS

CFA only

DeBacker et
al., 2008
third study

935 UG psyc

EBQ
(Schommer,
1990)

Subsets: 2 factors
QL
SK
Items: 2 factors
SK
Ability to learn is fixed

Checked internal consistencies of the subsets, and found they were poor “across the
board” (p.300). 7 of the 12 subsets were <.3, and the highest was .44
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They called their second factor
‘ability to learn is fixed’ but very
similar to QL.
EBQ had “the most
insurmountable psychometric
problems” (p.302) because of the
sample-specific scoring procedure.
EFA gave 22 factors E>1
Measuring only SK and Ability to
Learn is Fixed isn’t satisfactory
because “There are certainly more
facets of epistemic beliefs” (p.302)
EBI and EBS performed better,
although the fit indexes were
lower than desirable.
Need theoretically grounded
structures, not just empirical.

Zhu et al.
(2008)

299 UG FY
Chinese 68%
female
324 UG FY
Flemish 80%

Items

Factors

Analysis & Results

Comments

EBQ
(Schommer,
1994)
Chinese and
Dutch
versions

2 factors
(αChinese/Flemish)
Fixed ability (.73/.68)
Certain knowledge
(.75/.71)

Structural equation model.
Because “the constructs of the EBQ had not be tested for the cultural contexts under
study” (p.416), began with EFA. Used Maximum Likelihood Factor Analysis with oblimin
rotation. Split sample and used half for EFA, second half for CFA. Only retained items
that loaded >.3, and factors with at least 3 items. This led to a 2-factor outcome: Fixed
Ability and Certain Knowledge. Factors were confirmed with CFA on second half of
sample. Fit was good, RMSEA .029, GFI .99 CFI .98

Flemish did survey online, Chinese
did paper.

Braten et al.
(2009)

441 UG
Norway +
Spain

TSEBQ, 49
items

4 factors

Sulimma
(2009)

103 adults
61 German
42 Australian

EBI 28
5-point Likert
(German and
English
versions)

Walker et al.
(2009)

915 FY UG/PG EBS
Australia
5-point Likert
77% female

3 factors
(Ger/Aus α)
Structure of knowledge
(α.77, .72)
Source of knowledge
(α.74, .63)
Control of knowledge
(α.72, .67)
5 factors.
α.54-74

Developed a SEM for whole sample to show relationships between variables, then
tested that for each cultural group with nested hierarchical model comparisons. It fit
both groups, although the structural means, covariances and residuals were
significantly different (p.418).
Topic Specific Epistemological Beliefs Questionnaire. NORWEGIANS Checked internal
consistency for all items, and removed 13 that did not seem to fit with the rest
(correlations were negative or >.1) Oblique rotation, because expect correlations
between factors. 10 E>1, but scree suggested 4 items and 4 had biggest Es, so 4-factor
solution submitted to PCA. 10 items loaded <.35 and 2 dual-loaded so were eliminated.
26 items then loaded cleanly on 4 factors (6/6/5/7). BUT only ten of these loaded >.6 –
lots were .4 or .5. Factor reliabilities: α.70, .60, .71, .71.
SPANISH Same procedures. 15 items excluded at first. 10 E>1, Scree suggested 1 or 4
factors. Forced 4 on remaining 34 items. 5 dual loaders were eliminated, leaving 29
items on 4 factors (α.80, .60, .72, .79).
Before factor analysis, “items with difficulty indices (p <0.2, p<0.8) were excluded from
further analysis” (??) p. 82. This left 15 items (German) and 10 (Australian).

Queensland: 194 B.EdEC, 236 B.EdPrim, 141 Creative writing
Tasmania: 151 B.Teach, 193 B.Education (NB B.Teach is grad)
Only conducted CFA, for the expected 5 factors.
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Chinese students were more likely
to believe in certain knowledge,
and Flemish students more likely
to give credit to intelligence or
ability to learn.
“importance of epistemological
beliefs in cognitive development”
p. 420

Found connections between
demographic variables and EB.

Items
Magno
(2010a)

So, Lee, Roh,
and Lee
(2010)

362 UG
Filipino
teaching
students, age
17-18.

Schommer
Epistemologi
cal
Questionnair
e (SEQ) as
adapted by
Bernardo
2008
1006 teaching EBI
UG in Korea
32 item
5-point Likert

Factors

Analysis & Results

Comments

CFA
Complexity of learning
(α.73)
Structure of learning
(α.70)

SEQ = 17 items in a two factor structure. Complexity of learning (10 items) and
Structure of learning (7 items).
EB predicted valuing education.

SEQ = EBQ

3 factors
CK α.47
QL α.53
IA α.72

Translated EBI (Schraw et al., 2002) into Korean.
CFA with maximum likelihood estimation (MLE) using AMOS 7 to check the fit of the
data to the 5 factor model. Based techniques on Schommer-Aikins, Mau, Brookhart &
Hutter, 2000.
Fit indices indicated a poor fit: χ2 p <.0001, GFI = .85, AGFI = .83, CFI = .55, RMSEA =
.063. Of the 32 items, 15 loaded <.35 and were removed. Removing these items
improved the fit indices (χ2 p <.0001, GFI = .94, AGFI = .92, CFI = .83, RMSEA = .058).
This left only two items each for CK and OA. Multiple significant correlations between
the factors, the strongest being between CK and QL (.43**). OA and SK had very weak
reliability so were removed, leaving 11 items in 3 factors.

IA differed by gender (females
more naïve). CK and IA differed
between hard/soft and
pure/applied science: hard and
applied science higher on CK; soft
and pure higher on IA. No
differences for age, prior teaching
experience, or intention to be a
teacher.
“discourses on epistemological
beliefs… are rarely discussed in
formal education in Korea” (p.91)
Discipline or culture may have
acted as a confounding variable.

(OA α..24
SK α-.15)

Teo and Chai
(2011)

1876 teachers EBI
from 51
32 item
schools in
6-point Likert
Singapore.
66% primary
78% female

5 factors
SK α.41
CK α.47
QL α.69
OA α.43
IA α.75

Data collected online. Fairly normal distribution for all 32 items.
All inter-correlations between the 5 factors were significant. Reliability estimates were
lower than those obtained by Schraw et al. (1995). Model fit was very poor, for 1,3,4
and 5 factor models. In 5-factor pattern coefficients, 18 of the 32 items loaded <.5.
Cross-loadings were also problematic. 5 factor model RMSEA .070, TLI .63, CFI, .66,
SRMR .076. Standardized residuals also indicated model misfit.

Ismail,
Hassan,
Muhamad,
Ali, and
Konting
(2013)

1405 higher
education
students in
Malaysia

Unidimensional

49 items drawn from EBQ & EBI, and 20 items from SPQ.
Cronbach’s alpha for ‘epistemological belief’ was .76.
Detailed psychometrics not reported

EBQ, EBI +
SPQ
(selected
items from
each)

204

Both factors are about learning

Differences in EB and approaches
by discipline and gender.
Ethnic origin for approaches only.

Items
Paechter et
al. (2013)

471 UG (88%) OLEQ
German
Based on EBI
50% female
5-point Likert
364 PG (92%)
Austrian
81% female

Factors

Analysis & Results

Comments

4 factors
Structure α.56
Speed α.77
Control α.66
Source α.51

Study 1: Designed new instrument based on EBI. Used 14 of the 28 EBI items that had
loaded well in previous studies (see summary chart on p. 3). Interviewed 30 students
and coded responses to generate 11 new items (= 25 in total).
Orthogonal EFA with varimax rotation. 20 items loaded >.3, on 4 factors with
Eigenvalues >1, explaining 41% of variation. Loadings were not exactly as intended
(planned 6-7 per subscale, got 3-9). 11 items loaded <.6. Retest reliability was high for
control and structure and acceptable for speed and source.

Need German language
instrument for German
participants.

Study 2: CFA tested the fit of the model found in study 1. RMSEA = .05, CFI = .96, SRMR
= .067, showing acceptable fit. The same items loaded on ‘structure’ (4), and ‘speed’
(9). Suggest adding items for ‘source’ (3). Only one ‘control’ item did not load as
expected.

EB dimensions correlated in
various ways with use of learning
strategies and approaches to
learning.

EBQ 30 item from Schommer-Aikins et al. (2000). Consider dimensions to represent
spectrum of higher order or basic level thinking. Also included Maths instruments.
EB factors labelled ‘the average person learns quickly or not at all’, ‘people are born
smart’, and ‘experts can find the absolute truth’.
Suggest distinct EB between general and domain-specific levels, with domain-specific
beliefs psychometrically stronger in analysis.
Teachers from 32 schools. Items in English (official language in Singapore).
613 cases for EFA, 629 for CFA. Principal axis factor analysis with promax rotation. E>1
gave 8 factors, Scree and parallel analysis suggested 5. Five factors were kept, but items
did not load as intended. 5 items were removed (3 loaded <.3, and 2 loaded in the
wrong direction). Remaining 27 items were retained, of which 20 loaded <.6 (inc 13
<.5).Overall model fit was poor (χ2 = 926.332, p ≤ .001; χ2/df = 2.950; TLI = .801; CFI =
.822; RMSEA = .056; SRMR = .060)
Web-based delivery (surveygizmo). Deleted 40 outlier cases based on Mahalanobis
distance of 53.49. Confirmed 5 factors, each with a marker variable, these loaded at
.54, .54, .68, .74, .64. However, model was initially a poor fit (χ 2 (449) = 1167.32, GFI=
.85, and RMSEA = .06). By dropping 7 items, fit improved to χ2 (265) = 510.81, GFI= .92,
RMSEA = .04. Of 25 items retained, Maximum likelihood coefficients were low: 18
loaded <.6 (of which 10 <.5). Strongest loading for SK was .52. Cronbach’s alpha not
reported for subscales, only whole instrument (.74). Inter-factor correlations only
shown for first model, in which CK/SK are negatively related (-.38). Strongest
correlation is between OA/QL (.60). QL/IA (.54), OA/IA (.45)

Factors essentially represent QL,
IA, and CK, despite alternative
labels.

SchommerAikins and
Duell (2013)

701 UG

EBQ
30 item
5-point Likert

3 EB factors
QL α .64
IA α.47
CK α.69

Teo (2013)

1242
elementary
school
teachers in
Singapore
83% female

EBI
32 item
6-point Likert

5 factors
Innate ability
Absolute knowledge
Simple knowledge
Knowledge authorities
Knowledge ambiguity

Wang et al.
(2013)

451 university
students in
China
64% female

EBI-C
(Chinese)
32 item
5-point Likert

5 factors (EBI)
SK
CK
QL
IA
OA
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Cite inconsistency of factorial
structure (although this is true in
English samples also).

Translated Western-developed
instrument, thus assuming same
dimensions of beliefs.
Acknowledge that EFA would have
been appropriate.

Items

Factors

Analysis & Results

Comments

Maximum-Likelihood CFA using LISREL 8.80
‘numerous’ fit indices were considered (p. 287)
Skewness & kurtosis to check for normality (of each item of the EBI)
CFA fit indices showed data did not fit the expected 5-factor structure.
Therefore conducted EFA using PCA with orthogonal rotation (varimax).
10 E>1, 4 or 8 from Scree, also did Parallel Analysis
Chan & Elliot EBQ for Hong Kong context.
EFA and PCA conducted.
Identified same 4 factors as Chan & Elliot, but with loadings <.5 omitted retained only
12 items, 3 per factor. The 4 factors accounted for 63% of variance.
Loadings were good (.65-.84)

One of the certainty of knowledge
items was ‘Anyone can figure out
difficult concepts if one works
hard enough’, which appears more
related to learning effort/process.

Welch and
Ray (2013)

282 UG
USA

EBI
32 items
5-point Likert

10/4/8 factors

Dong et al.
(2014)

449 students
China
152 UG
297 PG
77% female

EBQ (Chan &
Elliot, 2002)
30 items
5-point Likert

Onen and
Ulusoy
(2014)

209 UG
Pre-service
teachers

EBQ
(Turkish
version)
35 item
5-point Likert

4 factors
IA/fixed ability (α.76)
Learning effort/process (
α .68)
OA/expert knowledge
(α.67)
CK (α .62)
3 factors
Effort (α.79)
Skills (α.76)
CK (α.72)

Turkish version EBQ as developed by Deryakula & Buyukozturk (2002), with 3 factors:
Belief that learning depends on effort (18 items), belief that learning depends on skills
(9 items), belief that there is only one correct knowledge (8 items).
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Appendix 2.

Overview of Entire Survey
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Appendix 3.

Staff invitation to participate (sent by email)

Dear [title] [surname]
I am a doctoral student in the School of Education at the University of Newcastle. I would like
to invite students in your Master of [Discipline] degree to participate in my study
‘Relationships between Dispositional Attributes and Academic Achievement’. This study
explores postgraduate coursework students’ beliefs and attitudes towards learning
(dispositional attributes), and how these relate to academic achievement. Analysis will
compare different groups of students to identify variation that may exist according to degree
discipline, age, or cultural background. Findings will inform a theoretical model of learning,
which, in turn, aims to support more effective teaching and learning for postgraduate
coursework students from various backgrounds studying in different disciplines.
Participants are asked to complete an online survey which takes 20-25 minutes. The survey
includes demographic items (e.g. age, nationality, educational background) then asks students
to rate their agreement with statements describing dispositional attributes. All participants
can enter a prize draw to win a Samsung Galaxy Tablet.
Ethics approval has been obtained and data collection is underway. If you are willing to invite
your students on my behalf, then I will send an invitation that you can forward directly to
students, distribute via course coordinators or post on a student discussion board. The
invitation will include the full information statement and a link to the survey. Follow-up
invitations will then be sent at two weeks and four weeks from the initial invitation. In each
case I will send the invitation to you and ask you to forward it on to your student cohort for
their consideration.
The information statement for potential participants is attached. If you would like further
details, please contact me or my supervisors, Dr Jill Scevak and Dr Robert Cantwell, using the
contact details below.
Thank you for your consideration.
Erika

Ms Erika Spray

Dr Jill Scevak

Dr Robert Cantwell

PhD candidate

Supervisor

Supervisor

School of Education

School of Education

School of Education

The University of Newcastle

The University of Newcastle

The University of Newcastle

Erika.Spray@Newcastle.edu.au Jill.Scevak@Newcastle.edu.au

Robert.Cantwell@Newcastle.edu.au

02 4921 7361

02 4921 6735

02 4921 6734

Complaints about this research
This project has been approved by the University’s Human Research Ethics Committee, Approval No. H2013-0100. Should you have concerns about this research, or you have a complaint about the manner in
which the research is conducted, it may be given to the researcher; or if an independent person is
preferred, to the Human Research Ethics Officer, Research Office, The Chancellery, The University of
Newcastle, University Drive, Callaghan NSW 2308, Australia, 02 4921 6333, HumanEthics@newcastle.edu.au.
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Appendix 4.

Information for participating staff (sent by email)

Dear [title] [surname],
Thank you very much for agreeing to invite your students to participate in my PhD research.
After this email I will immediately send a second email to be forwarded directly to your
students. That email will have the information statement attached, which contains the link
to the survey. All postgraduate coursework students are encouraged to participate. If
possible, please also post the following online invitation on a student message-board within
your course (for example in Blackboard or Moodle). Please copy and paste this text:

What does learning mean to you?
Tell us and enter the draw to win a tablet computer!
A new study from the University of Newcastle is investigating the ways postgraduate
coursework students approach learning and how this relates to academic success. You are
invited to contribute to this valuable study by completing a simple online survey.
Participants can enter a draw to win a tablet computer! Follow this link for more information:
https://dl.dropboxusercontent.com/u/63852663/LearningSurvey2.pdf
It would be much appreciated if you are able to mention the study in class. A single powerpoint slide is attached which you are welcome to use for this purpose. When you have sent out
the invitations, please let me know how many students were invited and by which modes
(email, online, or in-class) so that I can calculate response rates and accurately report
methodology.
Should you have any questions or concerns, please do not hesitate to contact me
Many thanks for your support.
Erika

Ms Erika Spray

Dr Jill Scevak

Dr Robert Cantwell

PhD candidate

Supervisor

Supervisor

School of Education

School of Education

School of Education

The University of Newcastle

The University of Newcastle

The University of Newcastle

Erika.Spray@Newcastle.edu.au

Jill.Scevak@Newcastle.edu.au

Robert.Cantwell@Newcastle.edu.au

02 4921 7361

02 4921 6734

02 4921 6735

Complaints about this research
This project has been approved by the University’s Human Research Ethics Committee, Approval No. H2013-0100. Should you have concerns about this research, or you have a complaint about the manner in
which the research is conducted, it may be given to the researcher; or if an independent person is
preferred, to the Human Research Ethics Officer, Research Office, The Chancellery, The University of
Newcastle, University Drive, Callaghan NSW 2308, Australia, 02 4921 6333, HumanEthics@newcastle.edu.au.
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Appendix 5.

Invitation to students (forwarded by academic staff)

What does learning mean to you?
Tell us and enter the draw to win a tablet computer!
You are invited to take part in a new study investigating the ways postgraduate
coursework students approach learning. We are seeking students from a range of
backgrounds, because analysis will focus on the diversity of views that different
students have. Results will support more effective teaching and learning in
postgraduate coursework degrees.
I encourage you all to take part. Every opinion is valuable, because the more responses
we have the better we can understand your learning. The survey takes 20-25 minutes,
and participants can enter a prize draw to win a Samsung Galaxy Tablet!
Please read the attached information statement for full details and the link to the
survey. Alternatively you can read the statement online:
https://dl.dropboxusercontent.com/u/63852663/LearningSurvey2.pdf
If you have any questions feel free to contact the research team directly.
Many thanks,
Erika Spray
PhD Candidate , University of Newcastle
For further information please contact:
Ms Erika Spray

Dr Jill Scevak

Dr Robert Cantwell

PhD candidate

Supervisor

Supervisor

School of Education

School of Education

School of Education

The University of Newcastle

The University of Newcastle

The University of Newcastle

Erika.Spray@Newcastle.edu.au Jill.Scevak@Newcastle.edu.au

Robert.Cantwell@Newcastle.edu.au

02 4921 7361

02 4921 6735

02 4921 6734

Complaints about this research
This project has been approved by the University’s Human Research Ethics Committee,
Approval No. H-2013-0100. Should you have concerns about this research, or you have a
complaint about the manner in which the research is conducted, it may be given to the
researcher; or if an independent person is preferred, to the Human Research Ethics Officer,
Research Office, The Chancellery, The University of Newcastle, University Drive, Callaghan
NSW 2308, Australia, 02 4921 6333, Human-Ethics@newcastle.edu.au.
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Appendix 6.

Participant information statement

Dear Postgraduate Coursework Student,
You are invited to participate in a PhD research study
Relationships between dispositional attributes and academic
achievement. We have asked your course coordinator to
distribute this invitation on our behalf. The study explores
the ways postgraduate coursework students approach
learning, and how this relates to academic success.
Participants can enter a prize draw to win a Samsung Galaxy
Tablet, with 8GB of memory, front and rear cameras,
wireless and Bluetooth.
Please read the following information statement, then if you wish to participate simply scroll
down and click on the link to the online survey.
Participant Information Statement
Document Version 2: 30/04/13
Why is the research being done?
The purpose of the research is to better understand postgraduate coursework students’ beliefs
and attitudes towards knowledge and learning (dispositional attributes), and how these relate
to academic achievement. The study also explores similarities and differences between
different groups of students. The findings will inform a theoretical model of learning, and
contribute to more effective teaching and learning in Masters degrees.
Who can participate in the research?
All students who are invited are eligible to participate. We are seeking postgraduate
coursework students from a range of backgrounds, enrolled in various degree programs at
several universities.
What choice do you have?
Participation is entirely your choice: whether you participate or not, your decision will not
disadvantage you. If you participate, you may withdraw any time before submitting your
survey.
What would you be asked to do?
Participants will be asked to complete an online survey. It begins with demographic questions
(e.g. age, nationality) and then asks you to agree or disagree with a range of statements about
learning. You will also be asked if you are willing to be contacted about a follow-up study in the
next two years. If you choose to give contact details, you can still say no to any future
invitation.
How much time will it take?
The survey is completed entirely online, in one session. It should take about half an hour,
depending on how long you consider each item. If you give quick responses then it will take
less time to complete.
What are the risks or benefits of participating?
All participants can enter a prize draw to win a Samsung Galaxy Tablet, with 8GB of memory,
front and rear cameras, wireless and Bluetooth connectivity. It may also be beneficial to reflect
on how you approach your study. It is possible you might feel uncomfortable thinking about
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your attitudes to learning; remember you are free to withdraw at any time. In the highly
unlikely event that participation causes distress, we encourage you to see a counsellor at your
University or a health or community service.
How will your privacy be protected?
Information will be securely stored on the University of Newcastle server and only accessed by
the researchers, except as required by law. If you enter the prize draw your contact details
cannot be matched to your survey, so your survey responses remain completely anonymous.
If you give contact details for the follow-up study, these remain strictly confidential and will
not be passed on to third parties. According to policy, data will be retained for five years at the
University of Newcastle.
How will the information collected be used?
The data and analysis will be included in a doctoral thesis to be submitted to the University of
Newcastle. Findings will also be reported at conferences and in journal articles. A summary of
key findings will be distributed to participating course coordinators, who can share this with
students. No identifying personal or institutional information will be published in any form.
What do you need to do to participate?
Please be sure you understand this information before you consent to participate. If you have
questions, contact the researchers using the details below. Your completion of the survey will
be taken as implied consent to participate.

To participate, click on this link to open the survey
IMPORTANT LOGIN INFO: The survey will ask you to create an original username and
password. It is important that each participant gives different login details, so please be
creative (i.e. not ‘username’ for your username!). You don’t need to remember them.

If you have problems with the link, you can copy and paste the address into your
browser: http://www.surveymaker.com.au/sm/survey.cfm?survey=3816

For further information please contact:
Erika Spray
Co-investigator
Erika.Spray@Newcastle.edu.au
02 4921 7361

Dr Jill Scevak
Chief Investigator
Jill.Scevak@Newcastle.edu.au
02 4921 6734

Dr Robert Cantwell
Co-investigator
Robert.Cantwell@Newcastle.edu.au
02 4921 6735

Complaints about this research
This project has been approved by the University’s Human Research Ethics Committee,
Approval Number H-2013-0100. Should you have concerns about your rights as a participant in
this research, or you have a complaint about the manner in which the research is conducted, it
may be given to the researcher, or, if an independent person is preferred, to the Human
Research Ethics Officer, Research Office, The Chancellery, The University of Newcastle,
University Drive, Callaghan NSW 2308, Australia, (02) 4921 6333, HumanEthics@newcastle.edu.au.
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Appendix 7.

The Epistemological Beliefs Inventory

From Schraw et al. (1995), amendments shown in bold text. Original items 12 and 24 became
items 31 and 32 in the current survey, to distribute items more evenly across the three pages.
Retained items labelled as belonging to the structure of knowledge scale (SK) or acquisition of
knowledge scale (AK).

1.

It bothers me when teachers [instructors] don't tell students the answers to complicated
problems.

2.

Truth means different things to different people.

3.

Students who learn things quickly are the most successful. (AK)

4.

People should always obey the law.

5.

Some people will never be smart no matter how hard they work. (AK)

6.

Absolute moral truth does not exist.

7.

Parents should teach their children all there is to know about life.

8.

Really smart students don't have to work as hard to do well in school. (AK)

9.

If a person tries too hard to understand a problem, they will most likely end up being
confused. (AK)

10.

Too many theories just complicate things. (SK)

11.

The best ideas are often the most simple. (SK)

13. [12] Instructors should focus on facts instead of theories. (SK)
14. [13] I like teachers who present several competing theories and let their students decide
which is best.
15. [14] How well you do in school depends on how smart you are. (AK)
16. [15] If you don't learn something quickly, you won't ever learn it. (AK)
17. [16] Some people are just good at learning and others aren’t [just have a knack for learning
and others don't]. (AK)
18. [17] Things are simpler than most professors would have you believe. (SK)
19. [18] If two people are arguing about something, at least one of them must be wrong. (SK)
20. [19] Children should be allowed to question their parents' authority.
21. [20] If you haven't understood a chapter the first time through, going back over it won't help.
(AK)
22. [21] Science is easy to understand because it contains so many facts. (SK)
23. [22] The moral rules I live by apply to everyone. (SK)
25. [23] What is true today will be true tomorrow. (SK)
26. [24] Smart people are born that way. (AK)
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27. [25] When someone in authority tells me what to do, I usually do it.
28. [26] People who question authority are trouble-makers.
29. [27] Working on a problem with no quick solution is a waste of time. (AK)
30. [28] You can study something for years and still not really understand it.
31. [29] Sometimes there are no right answers to life's big problems.
32. [30] Some people are born with special gifts and talents.
12. [31] People can't do too much about how smart they are. (AK)
24. [32] The more you know about a topic, the more there is to know.
KEY:
Reverse score items 2,6,14,20,24,30,31
SK = simple knowledge (1,10,11,13,18,22,24,30), CK = certain knowledge (2,6,14,19,23,25,31), IA = innate
ability (5,8,12,15,17,26,32), OA = omniscient authority (4,7,20,27,28), QL = quick learning (3,9,16,21,29)
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Appendix 8.

The Metacognitive Awareness Inventory

Based on Schraw and Dennison (1994), as adapted by Cantwell et al. (2012b).

Knowledge of Cognition (α = 0.727)
I try to use strategies that have worked in the past.
I understand my intellectual strengths and weaknesses.
I think of several ways to solve a problem and choose the best one.
I can motivate myself to learn when I need to.
I use my intellectual strengths to compensate for my weaknesses.

Regulation of Cognition (α = 0.841)
I periodically review to help me understand important relationships.
I ask myself questions about the material before I begin.
I ask myself how well I accomplished my goals once I'm finished.
I ask myself if I have considered all options after I solve a problem.
I ask myself questions about how well I am doing while I am learning something new.
I ask myself if I learned as much as I could have once I finish a task.

Sequence of items in current study
1.

I can motivate myself to learn when I need to.

2.

I ask myself questions about the material before I begin.

3.

I think of several ways to solve a problem and choose the best one.

4.

I ask myself questions about how well I am doing while I am learning something new.

5.

I periodically review to help me understand important relationships.

6.

I understand my intellectual strengths and weaknesses.

7.

I try to use strategies that have worked in the past.

8.

I ask myself if I have considered all options after I solve a problem.

9.

I use my intellectual strengths to compensate for my weaknesses.

10.

I ask myself how well I accomplished my goals once I'm finished.

11.

I ask myself if I learned as much as I could have once I finish a task.
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Appendix 9.

The Strategic Flexibility Questionnaire

From Cantwell and Moore (1996). Item 9 was removed from the Adaptive control scale.

1. I find that I have one good way of going about completing my assignments, and this is effective
nearly all the time.
2. I often find the ideas and methods I come across when preparing for an assignment more confusing
than helpful.
3. I place a lot of importance on adjusting my study methods to meet the requirements of particular
tasks.
4. While I know that different study tasks sometimes require different approaches, I am usually happier
to stick to tried and trusted methods.
5. Although the assignment I am working on may require me to use several different ways of working, I
usually end up sticking to my normal methods.
6. Before starting work on a particular problem I like to play with a number of possible ways of
attacking the problem.
7. While I usually feel quite confident that I understand how to go about completing an assignment, I
often find it hard to fit the material I am using into my assignment plan.
8. I often feel that the hardest part of doing assignments is knowing how to do them rather than
knowing what to do.
9. I find it challenging when the problem or assignment I have been given requires me to find different
ways of studying.
10. I prefer to follow my usual methods of studying, even if this isn't exactly what the assignment
requires.
11. While I usually like to focus on the main ideas and details of a topic I am studying, I also like to
explore different ways of putting this material together before I write up my assignment.
12. Once I have found a satisfying way of approaching my study, I feel it is safest to stick with this
method.
13. I rarely change the way I study, regardless of particular topic requirements.
14. I often find the most interesting part of an assignment is in discovering new ways of tying my
material together, and this often leads me to change the way I go about completing the task.
15. Although I usually understand the information I should include in my assignments, I often have
difficulty deciding where and when I should use that information.
16. While I usually feel confident about my purpose in completing an assignment, I often lose direction
when dealing with detailed information, and find myself uncertain of how to deal with this.
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17. I often look forward to discovering new or different ways of completing problems or assignments I
have been given.
18. I often find I use the same way of working no matter what the particular unit of work is that I am
studying.
19. I believe that every problem I am given has a particular way of being completed, and I adjust my
way of attacking it accordingly.
20. Although I often know the general ideas relating to a topic, I often get caught out when asked for
details, and I'm never sure how to overcome this.
21. I find I am easily distracted from my line of thought as I am working, and this often makes my work
disjointed and uneven.
Key:
Adaptive: (3,6,9,11,14,17,19)/7; Inflexible: (1,4,5,10,12,13,18)/7; Irresolute:
(2,7,8,15,16,20,21)/7.
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Appendix 10. The Extended Cultural Intelligence Scale
From Van Dyne et al. (2012), metacognitive scale only.
Metacognitive Cultural Intelligence
Planning

I develop action plans before interacting with people from a different culture.

Planning

I think about possible cultural differences before meeting people from other
cultures.

Planning

I ask myself what I hope to accomplish before I meet with people from
different cultures.

Awareness

I am aware of how my culture influences my interactions with people from
different cultures.

Awareness

I pay attention to how cultural aspects of the situation influence what is
happening in that situation.

Awareness

I am conscious of how other people’s culture influences their thoughts,
feelings, and actions.

Checking
culture.

I adjust my understanding of a culture while I interact with people from that

Checking

I double-check the accuracy of my cultural knowledge during intercultural
interactions.

Checking

I update my cultural knowledge after a cultural misunderstanding.

Sequence of items in current study
1.

I think about possible cultural differences before meeting people from other
cultures.

2.

I adjust my understanding of a culture while I interact with people from that
culture.

3.

I pay attention to how cultural aspects of the situation influence what is
happening in that situation.

4.

I am aware of how my culture influences my interactions with people from
different cultures.

5.

I ask myself what I hope to accomplish before I meet with people from
different cultures.

6.

I am conscious of how other people’s culture influences their thoughts,
feelings, and actions.

7.

I develop action plans before interacting with people from a different culture.

8.

I double-check the accuracy of my cultural knowledge during intercultural
interactions.

9.

I update my cultural knowledge after a cultural misunderstanding.
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Appendix 11. The Self-Efficacy Scale
Adapted from (Schwartzer & Jerusalem, 1995) and (Cantwell et al., 2012b).
1. I know I can organise my time and space to study well.
2. I can always manage to solve difficult problems if I try hard enough.
3. I am confident about my ability understand the material I have to read for my study.
4. Thanks to my resourcefulness, I can handle unforeseen situations in my study.
5. I feel confident about expressing my views to other students.
6. I know I can write academically for my assignments.
7. I am certain that I can accomplish my academic goals.
8. I am confident that I can deal efficiently with unexpected events.
9. I can manage most assignments if I invest the necessary effort.
10. I can handle whatever comes my way.

Appendix 12. The Need for Cognition scale
Based on Cacioppo and Petty (1982; Cacioppo et al., 1984) as adapted by Cantwell et al.
(2012b).
Amendments in bold text, with previous language italicised. Omitted items italicised and
greyed out. Items 4 and 10 were not retained in the final analysis due to very weak loadings.

Need for Cognition (Cantwell et al. 2012b)
I really enjoy a task that involves coming up with new solutions to problems.
1.

Learning new ways to think doesn't excite me very much.

2.

I prefer just to let things happen rather than try to understand why they turned out that
way.
The idea of relying on thought to make my way to the top does not appeal to me.

3.

The idea [notion] of thinking abstractly is not appealing to me.

4.

I am an intellectual.

5.

I only think as hard as I have to.

6.

I like tasks that require little thought once I've learned them.

7.

I prefer to think about small, daily projects to long-term ones.

8.

I prefer to [would rather] do something that requires little thought rather than
something that is sure to challenge my thinking abilities.

9.

I don't like to have the responsibility of handling a situation that requires a lot of
thinking.
I try to anticipate and avoid situations where there is a likely chance I will have to think in
depth about something.

10.

I enjoy thinking about an issue, even when the results of my thought will have no effect
on the outcome of the issue.
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Appendix 13. The Proactive Coping Inventory
Based on Greenglass et al. (1999), adapted by Cantwell et al. (2012b).
Scales not included: Strategic Planning, Preventative Coping.
Amendments in bold, previous language italicised, and omitted items in grey.
Proactive Coping (5 retained from Cantwell et al., 2012b)
1. In relation to my studies I am a 'take charge' person
2. After achieving [attaining] a goal I look for another more challenging one
I visualise my dreams and try to achieve them.
Despite numerous setbacks, I usually succeed in getting what I want
I try to pinpoint what I need to succeed.
I always try to find a way to work around obstacles; nothing really stops me.
When I apply for a position I imagine myself filling it.
3. I turn obstacles into positive experiences and achievements.
4. If someone tells me a task is too hard [I can't do something], you can be sure I will try to do it.
5. When I experience a problem, I take the initiative in resolving it.

Reflective Coping (5 retained from Cantwell et al., 2012b)
1. In my mind I go through many different scenarios [in order] to prepare myself for different
outcomes.
2. I tackle a problem by thinking about realistic alternatives.
When I have a problem with my co-workers, friends or family I imagine beforehand how I will deal
with them successfully.
3. I take action only after thinking carefully about a problem.
4. I imagine myself solving a difficult problem before I actually have to face it.
5. I address a problem from various angles until I find the appropriate action.
I think about every possible outcome to a problem before tackling it.

Instrumental and Emotional Support Seeking (5 retained from Cantwell et al.)
1. When solving my own problems other people's advice can be helpful.
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I try to talk and explain my stress in order to get feedback from my friends.
2. Information I get from others has often helped me deal with my problems.
I can usually identify people who can help me develop my own solutions to problems.
3. I ask others what they would do in my situation.
Talking to others can be really useful because it provides another perspective on the problem.
4. When I am in trouble I can usually work it out [something] with the help of others.
5. I know who will support me [can be counted on] when things are not going well [the chips are
down].

Avoidance Coping (All 3 items retained from Greenglass et al., 1999)
1. When I have a problem I like to sleep on it.
2. If [I have] a problem is too difficult, sometimes I just leave it [put it aside] until I’m ready
[to deal with it].
3. When I have a problem I usually let it wait [simmer on the back burner for] a while.
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Appendix 14. Normality plots for all 14 dispositional variables
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Appendix 15. Normality tests for the 14 dispositional variables
Kolmogorov-Smirnova

Shapiro-Wilk

Tests of Normality for weighted scales
Statistic

df

Sig.

Statistic

df

Sig.

Self Efficacy

.065

880

.000

.967

880

.000

Need for Cognition

.034

880

.016

.982

880

.000

Proactive Coping

.062

880

.000

.987

880

.000

Reflective Coping

.064

880

.000

.992

880

.000

Support Seeking

.080

880

.000

.984

880

.000

Avoidance Coping

.088

880

.000

.978

880

.000

Regulation of Cognition

.070

880

.000

.984

880

.000

Knowledge of Cognition

.091

880

.000

.979

880

.000

Inflexible Control

.034

880

.018

.997

880

.145

Irresolute Control

.028

880

.109

.998

880

.523

Adaptive Control

.053

880

.000

.994

880

.001

Structure of Knowledge

.048

880

.000

.988

880

.000

Acquisition of Knowledge

.048

880

.000

.984

880

.000

Cultural Intelligence

.041

880

.001

.989

880

.000
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Appendix 16. An overview of the quartile age groups

Age range
Number of participants
% male
(χ2[3, 939] = 3.825, p = .281)
% Australian
(χ2 [3, 939] = 90.020, p = .000)
% Native speaker
(χ2 [3, 939] = 108.665, p = .000)
% studying on campus
(χ2 [3, 939] = 144.611, p = .000)
% enrolled full-time
(χ2 [3, 939] = 196.306, p = .000)

First Quartile
(Q1)

Second Quartile
(G2)

Third Quartile
(Q3)

Fourth Quartile
(Q4)

20-26

27-32

33-44

45-69

246

221

239

233

27.6

27.1

20.9

23.6

45.1

67

78.2

81.5

48.8

70.6

85.8

85

78

57.5

34.3

29.6

76.8

45.2

26.4

19.3

% Australian

% Native
Speaker

% Full-time

Appendix 17. Disciplinary breakdown of whole sample
N
Entire Sample

939

68

72

42

Education

273

83

86

29

Health

260

74

82

33

Business

143

39

45

62

Arts

159

72

76

54

Sciences

104

45

45

57
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Appendix 18. Factor loadings >.3 of weighted variables, using PAF with oblimin rotation
Pattern Matrix

Factor
1

Reflective Coping
Proactive Coping
Knowledge of Cognition
Regulation of Cognition
Adaptive Coping
Self Efficacy
Cultural Intelligence
Support Seeking
Structure of Knowledge
Acquisition of Knowledge
Need for Cognition
Inflexible Control
Irresolute Control
Avoidance Coping

2

3

.774
.760
.749
.746
.614
.485
.452
.404
-.844
-.708
-.598
.399

.537
.473
.343

Extraction: Principal Axis Factoring. Rotation: Oblimin with Kaiser Normalization. Converged in 8 iterations.

Appendix 19. Scree plot from parallel analysis
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Appendix 20. PAF and PCA factor loadings >.3 on two dispositional factors
Principal Axis Factoring, Varimax Rotation
Reflective Coping

1
.782

Proactive Coping

Principal Component Analysis, Oblimin Rotation

2

1
Reflective Coping

.810

.759

Knowledge of Cognition

.788

Knowledge of Cognition

.759

Regulation of Cognition

.782

Regulation of Cognition

.738

Proactive Coping

.780

Adaptive Coping

.582

Adaptive Coping

.660

Self Efficacy

.498

Cultural Intelligence

.539

Cultural Intelligence

.447

Self Efficacy

.535

Support Seeking

.425

Support Seeking

.504

.349

2

-.373

Structure of Knowledge

.733

Structure of Knowledge

-.785

Need for Cognition

.717

Need for Cognition

-.738

Irresolute Control

-.639

Irresolute Control

.727

Acquisition of Knowledge

.627

Acquisition of Knowledge

-.701

Inflexible Control

-.524

Inflexible Control

.640

Avoidance Coping

Avoidance Coping

Appendix 21. Profiles of clusters derived from dispositional clusters
1

Agentic
Factor 1:
Engagement
Regulation
Epistemic
Factor 2:
Engagement
Complexity

0.5
0
-0.5
-1
-1.5
Complex regulators (n. Low regulators (n. 344) Naïve regulators (n.
Complex-agentic
Low-agentic
Naive-agentic
363)
173)
n.363
n.344
n.173

Appendix 22. Cross-tabulation of cluster memberships

Attributes Clusters

Complex

Factor Clusters
Low
Naive

Total

Complex

358

9

14

381

Low

5

334

17

356

Naive

0

1

142

143

Total

363

344

173

880
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Appendix 23. Example of average achievement calculation
Grades reported

Points allocated

High Distinctions

3

5*3 = 15

Distinctions

5

4*5 = 20

Credits

2

3*2 = 6

Passes 0

0

2*0 = 0

Fails 0

0

1*0 = 0

Total grades

10

Total points: 41

Points (41) / Grades (10) = Achievement 4.1

Appendix 24. Posthoc Bonferroni results comparing achievement of dispositional clusters
Dispositional group
Mean score
Naïve-agentic (n.155*)
3.56
Low-agentic (n. 296*)
3.74
Complex-agentic (n.327*)
3.99

Comparison
dispositional groups

Mean
difference

Standard
Error

P values

Low-agentic
Complex-agentic
Naïve-agentic
Complex-agentic
Naïve-agentic
Low-agentic

-.18
-.43
.18
-.25
.43
.25

.073
.072
.073
.059
.072
.059

.046
.000
.046
.000
.000
.000

* NB The number of cases in each cluster is lower in this analysis, because only the 778 cases with GPA were retained in
the analysis.

Appendix 25. The dispositional attributes that significantly predict academic achievement
Standardized
Coefficients
Model
(Constant)

Beta

t
.352

Sig.
.725

(Z) SFQ Irresolute

-.188

-4.606

.000

(Z) Self Efficacy

.113

2.900

.004

(Z) Avoidance Coping

.101

2.941

.003

(Z) Need for Cognition

.090

2.250

.025
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Appendix 26. ANOVA and Cross-tabulation results for demographic differences between
dispositional cluster groups

Demographics

Male

% in category
% of cluster

Female

% in category
% of cluster

1st age quartile

% in category
% of cluster

2nd age quartile

% in category
% of cluster

*

**
3 age quartile

% in category
% of cluster

4th age quartile

% in category
% of cluster

Native speakers
of English

% in category
% of cluster

Non-native speakers
of English

% in category
% of cluster

rd

**

Naïve
agentic

Low
agentic

Complex
agentic

(n. 173)

(n. 344)

(n. 363)

25.2%
31.8%
17.8%
68.2%
29.3%
39.3%
25.2%
30.1%
11.4%
14.5%
12.6%
16.2%
13.2%
48.6%
36.8%
51.4%

39.4%
25%
39%
75%
46.1%
31.1%
36.9%
22.1%
36.8%
23.5%
36%
23.3%
42.6%
79.1%
39.1%
20.9%

35.3%
21.2%
43.2%
78.8%
24.6%
15.7%
37.9%
21.5%
51.8%
31.4%
51.4%
31.4%
44.2%
77.7%
41.3%
2.3%

0%
0%
50%
1.4%
56.3%
25%
29%
27.8%
24.2%
2.2%
23.9%
23.6%
31.9%
45.7%

0%
0%
0%
0%
3.1%
1.3%
21.7%
18.8%
42.4%
35%
50.7%
45%
51.9%
63.6%

34.2%
54.3%

26.8%
36.4%

Value (df)

Χ2

7.05(2)

.029

59.25(6) .000

62.10(2) .000

If non-native speakers, English rating:
Very bad

% in category
% of cluster

Quite bad

% in category
% of cluster

Not good enough

% in category
% of cluster

Good enough

% in category
% of cluster

Quite good

% in category
% of cluster

Very good

% in category
% of cluster

Secondary and UG all in
English and Australia

% in category
% of cluster

100%
1.1%
50%
1.1%
40.6%
14.6%
49.3%
38.2%
33.3%
24.7%
25.4%
20.2%
16.3%
27.5%

Secondary and UG not all
in English and Australia

% in category
% of cluster

38.9%
72.5%

**

**

If not all English and Australia:
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37.21(10) .000

24.43(2) .000

Demographics

**

*

Secondary Language
English

% in category
% of cluster

Secondary Language
not English

% in category
% of cluster

Undergraduate Language
English

% in category

Undergraduate Language
not English

% in category

% of cluster
% of cluster

Naïve
agentic

Low
agentic

Complex
agentic

16.3%
27.5%
38.9%
72.5%
26.9%
57.5%
30.4%
42.5%

31.9%
45.7%
34.2%
54.3%
28.1%
51.6^
40.2%
48.4%

51.9%
63.6%
26.8%
36.4%
45%
70%
29.5%
30%

24.3%
61.8%
15%
38.2%
27.2%
57.8%
14.2%
42.2%

39.2%
50.3%
39%
49.7%
39.2%
41.9%
39%
58.1%

36.5%
44.4%
46%
55.6%
33.5%
33.9%
46.8%
66.1%

14.9%
22.5%
18.6%
26%
33.1%
24.9%
12.2%
10.4%
28.3%
16.2%

42.5%
32.3%
36.8%
25.9%
30.8%
11.6%
45.3%
19.5%
37.4%
10.8%

42.5%
30.6%
44.6%
29.8%
36.2%
12.9%
42.6%
17.4%
34.3%
9.4%

30.72(8) .000

17.4%
6.9%
7.4%
1.2%
20.3%
91.9%

47.8%
9.6%
40.7%
3.2%
38.3%
87.2%

34.8%
6.6%
51.9%
3.9%
41.5%
89.5%

5.34(2)

.254

22.6%
32%
20.8%
25%
19.4%
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41.6%
29.7%
37.7%
22.9%
36.6%

35.8%
24%
41.5%
23.7%
44%

6.69(6)

.351

Value (df)

Χ2

24.43(2) .000

7.52(2)

.023

Enrolment status
On campus
*
Off campus
Full time
**
Part time

% in category
% of cluster
% in category
% of cluster
% in category
% of cluster
% in category
% of cluster

14.36(2) .001

27.58(2) .000

Discipline
Discipline: Education
Discipline: Health
**

Discipline: Business

% in category
% of cluster
% in category
% of cluster
% in category
% of cluster

Discipline: Arts, Humanities % in category
% of cluster
and Social Sciences
Discipline: Engineering,
Science and IT
Degree program
Graduate Certificate
Graduate Diploma
Masters degree

% in category
% of cluster
% in category
% of cluster
% in category
% of cluster
% in category
% of cluster

Progress
Progress: 0-25%
Progress: 26-50%
Progress: 51-75%

% in category
% of cluster
% in category
% of cluster
% in category

Demographics
% of cluster

Progress: 76-100%

% in category
% of cluster

Naïve
agentic

Low
agentic

Complex
agentic

19.8%
16%
23.3%

18.8%
38.8%
28.5%

21.2%
45.2%
31.1%

37.5%
3.5%
19.8%
95.4%
3.6%
0.6%

43.8%
2%
38.4%
93.3%
57.1%
4.7%

18.8%
0.8%
41.8%
96.1%
36.3%
3%

Value (df)

Χ2

Perceived challenge
Challenge: Too hard
*

Challenge: Correct
Challenge: Too easy

% in category
% of cluster
% in category
% of cluster
% in category
% of cluster
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14.93(6) .021

Appendix 27. ANOVA results for dispositional clusters’ mean scores on all dispositional
variables

Irresolute, Inflexible + avoidance have not been reversed, so high
scores indicate high tendency to these (generally maladaptive)
behaviours.

Self Efficacy

Need for Cognition

Proactive Coping

Reflective Coping

Support Seeking

Avoidance Coping

Regulation of Cognition

Knowledge of Cognition

Inflexible Control

Irresolute Control

Adaptive Control

Structure of Knowledge

Acquisition of Knowledge

Cultural Intelligence

Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
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Sum
of
Squares
df

Mean
Square

225.930
631.547
857.477
319.856
562.606
882.462
352.630
521.944
874.574
320.300
555.142
875.442
105.325
781.398
886.724
6.275
876.415
882.691
288.147
591.907
880.054
335.495
542.845
878.340
239.599
638.800
878.400
360.601
517.796
878.397
240.606
637.303
877.909
243.363
626.117
869.479
184.739
688.733
873.472
120.244
758.756
879.000

2
877
879
2
877
879
2
877
879
2
877
879
2
877
879
2
877
879
2
877
879
2
877
879
2
877
879
2
877
879
2
877
879
2
877
879
2
877
879
2
877
879

F

Sig.

112.965
.720

156.870

.000

159.928
.642

249.299

.000

176.315
.595

296.255

.000

160.150
.633

253.002

.000

52.663
.891

59.106

.000

3.138
.999

3.140

.044

144.074
.675

213.467

.000

167.748
.619

271.007

.000

119.800
.728

164.471

.000

180.300
.590

305.378

.000

120.303
.727

165.550

.000

121.681
.714

170.439

.000

92.370
.785

117.619

.000

60.122
.865

69.491

.000

Appendix 28. ANOVA comparing Australian/Anglo/Non-Anglo on dispositional attributes
ANOVA for weighted means
of all dispositional variables
Self Efficacy
Between Groups
Within Groups
Need for Cognition
Between Groups
Within Groups
Proactive Coping
Between Groups
Within Groups
Reflective Coping
Between Groups
Within Groups
Support Seeking
Between Groups
Within Groups
Avoidance Coping
Between Groups
Within Groups
Regulation of Cognition
Between Groups
Within Groups
Knowledge of Cognition
Between Groups
Within Groups
Inflexible Control
Between Groups
Within Groups
Irresolute Control
Between Groups
Within Groups
Adaptive Control
Between Groups
Within Groups
Structure of Knowledge
Between Groups
Within Groups
Acquisition of Knowledge
Between Groups
Within Groups
Cultural Intelligence
Between Groups
Within Groups
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Sum of
Squares
5.741
202.210
18.142
227.504
.156
204.637
1.021
153.734
.401
188.566
19.996
358.789
5.625
297.259
.716
142.674
2.132
271.278
17.781
308.972
13.639
230.246
19.922
124.957
7.604
172.115
5.130
229.028

df
2
936
2
925
2
899
2
899
2
899
2
899
2
891
2
891
2
885
2
885
2
885
2
903
2
902
2
876

Mean
Square
2.871
.216
9.071
.246
.078
.228
.511
.171
.200
.210
9.998
.399
2.812
.334
.358
.160
1.066
.307
8.890
.349
6.819
.260
9.961
.138
3.802
.191
2.565
.261

F
Sig.
13.288 .000
36.882 .000
.343

.710

2.987

.051

.955

.385

25.051 .000
8.429

.000

2.236

.107

3.478

.031

25.465 .000
26.212 .000
71.982 .000
19.924 .000
9.810

.000

Appendix 29. Posthoc results for Australian/Anglo/Non-Anglo ANOVA

Self Efficacy

(I) Nationality:
Aus/Anglo/Other
Australian
Anglo
Non-Anglo

Need for Cognition

Australian
Anglo
Non-Anglo

Proactive Coping

Australian
Anglo
Non-Anglo

Reflective Coping

Australian
Anglo
Non-Anglo

Support Seeking

Australian
Anglo
Non-Anglo

Avoidance Coping

Australian
Anglo
Non-Anglo

Regulation of Cognition

Australian
Anglo
Non-Anglo

Knowledge of Cognition

Australian
Anglo

(J) Nationality:
Aus/Anglo/Other
Anglo
Non-Anglo
Australian
Non-Anglo
Australian
Anglo
Anglo
Non-Anglo
Australian
Non-Anglo
Australian
Anglo
Anglo
Non-Anglo
Australian
Non-Anglo
Australian
Anglo
Anglo
Non-Anglo
Australian
Non-Anglo
Australian
Anglo
Anglo
Non-Anglo
Australian
Non-Anglo
Australian
Anglo
Anglo
Non-Anglo
Australian
Non-Anglo
Australian
Anglo
Anglo
Non-Anglo
Australian
Non-Anglo
Australian
Anglo
Anglo
Non-Anglo
Australian
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Bonferroni
Sig.
.007
.001
.007
.000
.001
.000
.163
.000
.163
.000
.000
.000
1.000
1.000
1.000
1.000
1.000
1.000
.071
.666
.071
.348
.666
.348
1.000
.530
1.000
1.000
.530
1.000
.234
.000
.234
.285
.000
.285
.047
.001
.047
1.000
.001
1.000
.104
1.000
.104

Scheffe
Sig
.010
.001
.010
.000
.001
.000
.157
.000
.157
.000
.000
.000
.727
.946
.727
.836
.946
.836
.077
.474
.077
.290
.474
.290
.996
.401
.996
.766
.401
.766
.211
.000
.211
.248
.000
.248
.054
.001
.054
.856
.001
.856
.108
.948
.108

Non-Anglo
Inflexible Control

Australian
Anglo
Non-Anglo

Irresolute Control

Australian
Anglo
Non-Anglo

Adaptive Control

Australian
Anglo
Non-Anglo

Structure of Knowledge

Australian
Anglo
Non-Anglo

Acquisition of Knowledge Australian
Anglo
Non-Anglo
Cultural Intelligence

Australian
Anglo
Non-Anglo

Non-Anglo
Australian
Anglo
Anglo
Non-Anglo
Australian
Non-Anglo
Australian
Anglo
Anglo
Non-Anglo
Australian
Non-Anglo
Australian
Anglo
Anglo
Non-Anglo
Australian
Non-Anglo
Australian
Anglo
Anglo
Non-Anglo
Australian
Non-Anglo
Australian
Anglo
Anglo
Non-Anglo
Australian
Non-Anglo
Australian
Anglo
Anglo
Non-Anglo
Australian
Non-Anglo
Australian
Anglo
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.194
1.000
.194
1.000
.046
1.000
.217
.046
.217
.163
.000
.163
.000
.000
.000
.461
.000
.461
.104
.000
.104
.230
.000
.230
.000
.000
.000
.169
.000
.169
.000
.000
.000
.328
.000
.328
1.000
.000
1.000

.181
.948
.181
.801
.053
.801
.199
.053
.199
.157
.000
.157
.000
.000
.000
.361
.000
.361
.107
.000
.107
.209
.000
.209
.000
.000
.000
.010
.001
.010
.000
.001
.000
.157
.000
.157
.000
.000
.000

Appendix 30. Comparison of Chinese and Australian participants’ attributes
Independent t-test for Equality of Means

t
Self Efficacy
Need for Cognition
Proactive Coping
Reflective Coping
Support Seeking
Avoidance Coping
Regulation of Cognition
Knowledge of Cognition
Inflexible Control
Irresolute Control
Adaptive Control
Structure of Knowledge
Acquisition of Knowledge
Cultural Intelligence
FAC1 Agentic engagement
FAC2 Epistemic engagement

5.108
7.384
2.745
1.647
3.511
4.319
-.270
1.380
-2.854
-4.634
-3.642
8.320
6.843
-3.767
.909
-9.258

Sig.
(2Mean
Std. Error
df tailed) Difference Difference
705
698
678
678
678
678
674
674
669
669
669
682
681
663
663
663

.000
.000
.006
.100
.000
.000
.787
.168
.004
.000
.000
.000
.000
.000
.364
.000
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.29686
.44829
.16247
.08229
.20373
.32409
-.01959
.06932
-.19972
-.35232
-.22930
.37466
.35317
-.24856
.11104
-1.04473

95% Confidence
Interval of the
Difference
Lower

.05811
.18277
.06071
.32909
.05919
.04625
.04997 -.01582
.05802
.08980
.07503
.17677
.07244 -.16182
.05024 -.02931
.06998 -.33713
.07603 -.50161
.06296 -.35292
.04503
.28625
.05161
.25183
.06598 -.37811
.12222 -.128946
.11284 -1.26629

Upper
.41095
.56748
.27869
.18040
.31766
.47141
.12265
.16796
-.06231
-.20303
-.10569
.46308
.45451
-.11901
.35103
-.82316

Australia & NZ
Australia & NZ
Australia & NZ
British + American
British + American
British + American
British + American
China
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Indian s/c
Indian s/c
Indian s/c
Indian s/c
Indian s/c
Indian s/c
Indian s/c
Middle East + N
Africa
Middle East + N
Africa
Middle East + N
Africa
Middle East + N
Africa
Middle East + N
Africa
Middle East + N
Africa
Pacific
Pacific
Pacific

% of
Nationality

Frequency

code

code
National

Allocated Region

Regional

Appendix 31. Coding from individual nationalities into regional nationality groups

1
1
1
2
2
2
2
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
5
5
5
5
5
5
5
6

2
62
54
1
5
6
56
7
9
40
41
46
47
52
53
57
58
64
65
66
67
72
3
11
24
26
31
38
51
13

Australian
New Zealand
Greek-Australian
American
British
Canadian
Irish
Chinese
German
Belorussian
Belgian
Croatian
Danish
Finnish
French
Italian
Maltese
Norwegian
Polish
Portuguese
Russian
Ukranian
Bangladeshi
Indian
Nepali
Pakistani
Sri Lankan
Anglo-Indian
Fiji Indian
Iranian

6

18

Lebanese

6

28

Saudi Arabian

6

55

Iraqi

6

19

Libyan

6

49

Egyptian

7
7
7

8
12
27

Filipino
Indonesian
Papua New Guinea
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sample

636
13
1
5
22
4
4
71
5
1
1
2
2
1
3
1
2
1
2
1
1
1
3
24
1
5
2
1
1

67.7
1.4
.1
.5
2.3
.4
.4
7.6
.5
.1
.1
.2
.2
.1
.3
.1
.2
.1
.2
.1
.1
.1
.3
2.6
.1
.5
.2
.1
.1

3

.3

1

.1

4

.4

2

.2

1

.1

1

.1

11
13
3

1.2
1.4
.3

Pacific
S Africa
S Africa
S Africa
S Africa
S Africa
S Africa
S Africa
S Africa
S Africa
S Africa
S Africa
S Africa
S Africa
S Africa
S America
S America
S America
S America
S America
S America
SE Asia
SE Asia
SE Asia
SE Asia
SE Asia
SE Asia
SE Asia
SE Asia
SE Asia
SE Asia
SE Asia

7
8
8
8
8
8
8
8
8
8
8
8
8
8
8
9
9
9
9
9
9
10
10
10
10
10
10
10
10
10
10
10

63
15
20
22
25
30
35
43
50
61
68
69
70
71
74
4
44
45
48
59
73
10
14
17
21
29
32
33
34
39
42
60

Ni Vanuatu
Kenyan
Malawian
Mauritian
Nigerian
South African
Zambian
Cape Verdean
Ethiopian
Namibian
Rwandan
Swazi
Tanzanian
Tongan
Zimbabwe
Brazilian
Chilean
Colombian
Ecuador
Mexican
Venezuela
Hong Konger
Japanese
Korean (South Korea)
Malaysian
Singaporean
Taiwanese
Thai
Vietnamese
Anglo-Burmese
Cambodian
Myanmar (Burma)
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1
1
2
1
2
5
1
1
1
1
1
1
1
1
5
1
2
3
1
1
3
2
3
2
14
4
4
5
8
1
1
3

.1
.1
.2
.1
.2
.5
.1
.1
.1
.1
.1
.1
.1
.1
.5
.1
.2
.3
.1
.1
.3
.2
.3
.2
1.5
.4
.4
.5
.9
.1
.1
.3

Appendix 32. Loadings of weighted dispositional attributes on three discriminant functions
Function 1
Structure of Knowledge
Need for Cognition
Adaptive Control
Self Efficacy
Acquisition of Knowledge
Proactive Coping
Knowledge of Cognition
Support Seeking
Reflective Coping
Avoidance Coping
Regulation of Cognition
Inflexible Control
Irresolute Control
Cultural Intelligence

.690*
.510*
-.400*
0.251
0.388
-0.006
0.01
0.069
-0.074
0.327
-0.168
-0.151
-0.373
-0.236

Function 2

Function 3

0.131
0.263
0.183
.555*
.525*
.467*
.392*
0.191
0.423
-0.31
0.411
-0.255
-0.056
-0.073

-0.337
0.02
0.108
-0.037
-0.212
0.318
0.043
.552*
.545*
0.506
0.065
0.2
0.257
-0.073

Appendix 33. Factor structures for (non)-native speaking and (non)-Australian students
All NS
1
.829

.705
.777

FAC1 Agentic engagement α
Self Efficacy
Proactive Coping
Reflective Coping
Support Seeking
Regulation of Cognition
Knowledge of Cognition
Adaptive Control
Cultural Intelligence
FAC2 Epistemic engagement α
Avoidance Coping
FAC2 (excl. Avoidance) α
Need for Cognition
Inflexible Control
Irresolute Control
Structure of Knowledge
Acquisition of Knowledge

.820
.492
.734
.790
.517
.762
.760
.634
.528

2

All NNS
1

.855
-.400 .604
.814
.842
.549
.798
.807
.661
.575
.663
.730
-.684
.637
.696
-.743
-.647

2

Aus
1
.814
.494
.737
.792
.494
.757
.762
.631
.538

.791
.497
.818
-.762 .308
.745
.767
-.775
-.719

Non-Aus
2

1

.857
-.383 .575
.815
.839
.565
.810
.820
.670
.562
.657
.718
-.677
.643
.690
-.736
-.611

2

-.313

.784
.377
.830
-.776
.715
.769
-.795
-.771

Extraction: Principal Component Analysis. Rotation: Oblimin with Kaiser Normalization. Rotation
converged in 6 iterations.

256

Appendix 34. Factor structures for each regional group
Pattern matrix

Australia &

Britain &

NZ

America

Europe

China

SE Asia

KMO & Bartlett’s
14 Dispositional variables
all weighted
Self Efficacy
Proactive Coping
Reflective Coping
Support Seeking
Regulation of Cognition
Knowledge of Cognition
Adaptive Control
Cultural Intelligence
Avoidance Coping
Need for Cognition
Inflexible Control
Irresolute Control
Structure of Knowledge
Acquisition of Knowledge

.808

.000

.588

.000

.630

.000

.671

.000

.740

.000

1

2

1

2

1

2

1

2

1

2

.501
.738
.793
.500
.760
.769
.631
.541

.380

.452
.751
.848
.542
.878
.853
.808
.715

.604

.574
.856
.840
-.384 .469
.387 .616
,627
.760

Pattern matrix

Indian

.321

.667
.650
.690
.736
.601

-.440
-.358

.711
.737
.884
.482
.579

.417

Middle East

subcontinent & Africa
KMO & Bartlett’s
14 Dispositional variables
all weighted
Self Efficacy
Proactive Coping
Reflective Coping
Support Seeking
Regulation of Cognition
Knowledge of Cognition
Adaptive Control
Cultural Intelligence
Avoidance Coping
Need for Cognition
Inflexible Control
Irresolute Control
Structure of Knowledge
Acquisition of Knowledge

.730
.766
.790
.492
.783
.736
.423
.717

.410
.880
.699
.715
.864
.733

-.319
.595
.717
.635
.846
.674
.610

Pacific

South Africa

.614
.894
.865
.686
.739
.830
.717
.724
.322

-.341
.397
.777
.837
.762
.834
.847

South
America

n/a

n/a

.387

.000

.433

.000

.361

.000

n/a

n/a

1
.735
.841
.903

2
.317

1
.461
.857
.882
.472
.828
.872
.538
.762

2
.659
.303

1
.675
.853
.869
.319
.931
.908
.853

2

1
.493
.566

2

1

.522
.818
.597
.897
.745
.691

.612
.712
.863

2
.851
.375

-.372
.937
.909
.846
.783
.533

.666
.525
.672
.787
.516
.625

-.408
.708
.767
.675
.649
.648
.810
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-.377

-.359
.647
.714
.763
.790
.683
.782

-.360
.431
.775
.708
.741
.793
.795

.380
.832

.461
.879

.936
.623
-.566
.594

-.459
.585
.776

Appendix 35. MANOVA results showing the significance of demographic variables in relation
to all fourteen dispositional variables

Pillai’s trace statistics
Age groups (3)
Gender
Australian or not
Regional Nationality
Native speaker status
Age began English
Secondary language English or not
Undergraduate language English or not
Rate English
Discipline (broad)
On campus or distance
Full or part time

V
.161
.066
.210
.548
.273
.337
.219
.111
.587
.208
.075
.117

F
5.424
4.335
16.454
4
23.222
1.485
5.397
2.389
2.147
3.397
5.024
8.182

Hypothesis df
28
14
14
126
14
56
14
14
70
56
14
14

Error df

p

1730
865
865
7767
865
904
269
258
1130
3460
865
865

.000
.000
.000
.000
.000
.014
.000
.004
.000
.000
.000
.000

Appendix 36. Dispositional profiles for subgroups based on self-reported English proficiency

1.5
1
0.5
0

Not good (n.37)
Good enough (n.75)

-0.5

Quite good (n.73)
-1

Very good (n. 74)

-1.5
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Appendix 37. The pruned model

Agentic
Engagement

Epistemic
Engagement

Appendix 38. Fit of the pruned model for three random samples of participants

X2
P
X2/df
RMR
GFI
AGFI
PGFI
NFI
TLI
CFI
RMSEA
LO90
PCLOSE
AIC
CAIC

<.05
<10
<.06
>.95
>.95
>.95
>.95
>.90
<.05
0
>.05

99.5 remove
e2-e9
49(22)

Test R200(1)

.001
2.251
.034
.988
.969
.395
.982
.979
.990
.040
.025
.853
115
302

.230
1.206
.045
.975
.937
.390
.962
.986
.993
.032
.000
.739
93
234

26.530(22)

259

Test
R200(2)
32.584(22
)
.068
1.481
.043
.969
.924
.388
.952
.966
.983
.049
.000
.480
98
240

Test
R200(3)
42.743(22
)
.005
1.943
.053
.959
.896
.383
.935
.931
.966
.069
.037
.147
108
250

Appendix 39. Fit of the same model with four random groups

X2
P
X2/df
RMR
GFI
AGFI
PGFI
NFI
TLI
CFI
RMSEA
LO90
PCLOSE
AIC
CAIC

<.05
<10
<.06
>.95
>.95
>.95
>.95
>.90
<.05
0
>.05

99.5
remove e2e9 (.06)
n.778
49(22)
.001
2.251
.034
.988
.969
.395
.982
.979
.990
.040
.025
.853
115
302

Random1
quartile(1)

Random1
quartile(2)

Random1
quartile(3)

Random1
quartile(4)

n.194
29.449
.132
1.339
.058
.971
.927
.388
.961
.978
.989
.042
.000
.603
95
236

n.195
33.770
.052
1.535
.052
.968
.920
.387
.954
.965
.983
.053
.000
.418
100
240

n.195
28.683
.154
1.304
.043
.972
.930
.389
.963
.981
.991
.040
.000
.638
94
235

n.194
44.855
.003
2.039
.067
.957
.891
.383
.926
.917
.959
.073
.042
.101
110
251

Appendix 40. Fit of the same model, with Random2 tertiles

X2
P
X2/df
RMR
GFI
AGFI
PGFI
NFI
TLI
CFI
RMSEA
LO90
PCLOSE
AIC
CAIC

<.05
<10
<.06
>.95
>.95
>.95
>.95
>.90
<.05
0
>.05

99.5
remove e2e9 (.06)
n.778
49(22)
.001
2.251
.034
.988
.969
.395
.982
.979
.990
.040
.025
.853
115
302

Random2
Tertile(1)

Random2
Tertile(2)

Random2
Tertile(3)

n.259
38.575(22)
.016
1.753
.044
.973
.933
.389
.960
.963
.982
.054
.023
.375
104
254

n.260
36.523(22)
.027
1.660
.046
.974
.935
.390
.962
.968
.984
.050
.017
.455
102
253

n.259
27.918(22)
.178
1.269
.040
.980
.949
.392
.968
.985
.993
.032
.000
.789
93
244
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Appendix 41. Model fit for meaningful subgroups of participants

X2
P
X2/df
RMR
GFI
AGFI
PGFI
NFI
TLI
CFI
RMSEA
LO90
PCLOSE
AIC
CAIC

<.05
<10
<.06
>.95
>.95
>.95
>.95
>.90
<.05
0
>.05

99.5 remove
e2-e9 (.06)

Native
speakers
only

Non-native
speakers
only

Cluster 1
only

Cluster 2
only

Cluster 3
only

n.778
49(22)
.001
2.251
.034
.988
.969
.395
.982
.979
.990
.040
.025
.853
115
302

n.569
42.472(22)
.005
1.931
.031
.985
.964
.394
.977
.977
.989
.040
.022
.791
108
284

n.209
42.582(22)
.005
1.936
.061
.961
.904
.385
.947
.944
.973
.067
.036
.164
108
251

n.155
32.143
.075
1.461
.043
.961
.903
.385
.916
.938
.970
.055
.000
.391
98
231

n.296
47.037
.001
2.138
.039
.971
.927
.388
.905
.886
.944
.062
.037
.192
113
267

n.327
25.453
.276
1.157
.023
.985
.962
.394
.943
.983
.991
.022
.000
.926
91
249

Appendix 42. Model fit with multiple groups analyses
99.5 remove
e2-e9 (.06)

X2
P
X2/df
RMR
GFI
AGFI
PGFI
NFI
TLI
CFI
RMSEA
LO90
PCLOSE
AIC
CAIC

<.05
<10
<.06
>.95
>.95
>.95
>.95
>.90
<.05
0
>.05

n.778
49(22)
.001
2.251
.034
.988
.969
.395
.982
.979
.990
.040
.025
.853
115
302

ALL
Native
Non-native
174.406(86)
.000
2.028
.050
.978
.958
.510
.968
.973
.983
.026
.020
1.000
332
-

261

Native
Non-native
120.392(54)
.000
2.229
.054
.970
.938
.476
.955
.957
.974
.040
.030
.961
232

Appendix 43. Model fit summaries for NS/NNS multiple groups analysis (n.778)
CMIN
Model
Unconstrained
Measurement weights
Structural residuals
Measurement residuals
Saturated model
Independence model
RMR, GFI
Model
Unconstrained
Measurement weights
Structural residuals
Measurement residuals
Saturated model
Independence model
Baseline Comparisons
Model
Unconstrained
Measurement weights
Structural residuals
Measurement residuals
Saturated model
Independence model
RMSEA
Model
Unconstrained
Measurement weights
Structural residuals
Measurement residuals
Independence model
AIC
Model
Unconstrained
Measurement weights
Structural residuals
Measurement residuals
Saturated model
Independence model

NPAR
56
46
43
33
110
20
RMR
.054
.091
.097
.096
.000
.301

CMIN
120.392
155.598
162.996
188.803
.000
2684.613
GFI
.970
.959
.957
.950
1.000
.513

NFI
Delta1
.955
.942
.939
.930
1.000
.000

RFI
rho1
.925
.918
.918
.918

RMSEA
.040
.043
.043
.043
.193

LO 90
.030
.034
.035
.035
.187

AIC
232.392
247.598
248.996
254.803
220.000
2724.613

DF
54
64
67
77
0
90

P
.000
.000
.000
.000

CMIN/DF
2.229
2.431
2.433
2.452

.000

29.829

AGFI
.938
.930
.930
.929

PGFI
.476
.558
.583
.665

.404

.420

IFI
Delta2
.975
.965
.963
.957
1.000
.000

.000

.000

HI 90
.049
.052
.051
.051
.199

BCC
236.710
251.145
252.312
257.347
228.481
2726.155
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TLI
rho2
.957
.950
.950
.950

PCLOSE
.961
.909
.913
.920
.000
BIC

CAIC

CFI
.974
.965
.963
.957
1.000
.000

Appendix 44. Nested model comparisons for NS/NNS multiple groups analysis showing
significant chi-square values (n.778)

Assuming model Unconstrained to be correct:
Model

DF

CMIN

P

Measurement weights
10
35.206
.000
Structural residuals
13
42.604
.000
Measurement residuals
23
68.410
.000
Assuming model Measurement weights to be correct:
Model

DF

CMIN

P

Structural residuals
3
7.398
.060
Measurement residuals
13
33.204
.002
Assuming model Structural residuals to be correct:
Model

DF

CMIN

P

Measurement residuals

10

25.806

.004

NFI
Delta-1
.013
.016
.025

IFI
Delta-2
.013
.016
.026

RFI
rho-1
.007
.007
.007

TLI
rho2
.007
.007
.008

NFI
Delta-1
.003
.012

IFI
Delta-2
.003
.013

RFI
rho-1
.000
.001

TLI
rho2
.000
.001

NFI
Delta-1
.010

IFI
Delta-2
.010

RFI
rho-1
.001

TLI
rho2
.001

Appendix 45. Model fit for R200(1) NS/NNS multiple groups analysis
CMIN
Model
Unconstrained
Measurement weights
Structural residuals
Measurement residuals
Saturated model
Independence model
RMR, GFI
Model
Unconstrained
Measurement weights
Structural residuals
Measurement residuals
Saturated model
Independence model
Baseline Comparisons
Model
Unconstrained
Measurement weights
Structural residuals
Measurement residuals
Saturated model
Independence model
RMSEA

NPAR
56
46
43
33
110
20
RMR
.079
.090
.097
.098
.000
.290
NFI
Delta1
.905
.886
.877
.848
1.000
.000

CMIN
71.783
86.200
92.652
114.885
.000
753.683
GFI
.937
.923
.915
.895
1.000
.517
RFI
rho1
.841
.839
.835
.822
.000

DF
54
64
67
77
0
90

P
.053
.034
.021
.003

CMIN/DF
1.329
1.347
1.383
1.492

.000

8.374

AGFI
.871
.867
.861
.851

PGFI
.460
.537
.557
.627

.410

.423

IFI
Delta2
.975
.968
.963
.944
1.000
.000
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TLI
rho2
.955
.953
.948
.933
.000

CFI
.973
.967
.961
.943
1.000
.000

Model
Unconstrained
Measurement weights
Structural residuals
Measurement residuals
Independence model
AIC
Model
Unconstrained
Measurement weights
Structural residuals
Measurement residuals
Saturated model
Independence model

RMSEA
.041
.042
.044
.050
.193
AIC
183.783
178.200
178.652
180.885
220.000
793.683

LO 90
.000
.012
.018
.029
.180

HI 90
.064
.063
.064
.068
.206

BCC
202.243
193.364
192.827
191.763
256.261
800.276

BIC

PCLOSE
.717
.712
.663
.486
.000
CAIC

Appendix 46. Nested model comparisons for R200(1), NS/NNS multiple groups analysis
Assuming model Unconstrained to be correct:
Model

DF

CMIN

P

Measurement weights
10
14.417
.155
Structural residuals
13
20.869
.076
Measurement residuals
23
43.102
.007
Assuming model Measurement weights to be correct:
Model

DF

CMIN

P

Structural residuals
3
6.452
.092
Measurement residuals
13
28.685
.007
Assuming model Structural residuals to be correct:
Model

DF

CMIN

P

Measurement residuals

10

22.233

.014
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NFI
Delta-1
.019
.028
.057

IFI
Delta-2
.021
.030
.062

RFI
rho-1
.002
.006
.019

TLI
rho2
.002
.007
.022

NFI
Delta-1
.009
.038

IFI
Delta-2
.009
.042

RFI
rho-1
.004
.017

TLI
rho2
.005
.020

NFI
Delta-1
.029

IFI
Delta-2
.032

RFI
rho-1
.013

TLI
rho2
.015

Appendix 47. Variance partitioning of dispositional factors and achievement
grand mean

Level 2
(group)

Level 1 (ind.)

Total
variance

β0ij

υ0j

E0ij

(υ0j + E0ij)

Variance
partitioning
coefficient
υ0j /(υ0j + E0ij)

Agentic
engagement (Z)

0.112(0.103)

0.069(0.046)

0.969(0.050)

1.038

0.066

Epistemic
engagement (Z)

-0.264(0.169)

0.247(0.126)

0.854(0.044)

1.101

0.224

GPA
Achievement

3.719(0.084)

0.049(0.031)

0.527(0.027)

.576

0.085

Appendix 48. Final cluster centres based on original factor scores

F1 Agentic
engagement
F2 Epistemic
engagement

Cluster 1 (n.166)

Cluster 2 (n. 322)

Cluster (n. 290)

.41952

.67021

-.95683

-1.18928

.80030

-.14564

Appendix 49. Final cluster centres based on SEM-derived factor scores, with GPA

SEMF1 Agentic
engagement
SEMF2 Epistemic
engagement
GPA

Cluster 1 (n.164)

Cluster 2 (n. 340)

Cluster (n. 274)

.36213

.64978

-1.02304

-1.02221

.82595

-.41307

-.233

.156

-.122
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Appendix 50. The three dispositional dimensions identified in Cantwell et al. (2012a)

Appendix 51. Proportions of the clusters in this study and those of Heikkila et al. (2012)
Clusters in
current study
% in each
cluster
Clusters in
Heikkila et al.
(2012)
% in each
cluster

Naïve
agentic

Low
agentic

Complex
agentic

20%

39%

41%

Non-reflective

Non-regulative

Self-directed

22%

50%

28%
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