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Epistemological beliefs, approaches to learning,
and student performance in a UK Master’s
programme with high Chinese enrolment

Lee A. Evans?, Marco G. Ercolani®* and Peter Davies?

Abstract: Given that a large proportion of Master’s students in UK universities are
from mainland China, we sought to quantify the extent to which their approaches to
learning (AtL) and epistemological beliefs (EBs) differ from those of non-Chinese
students, and how these differences affected first-semester grades. To this end, we
surveyed a large cohort of Master’s students (n=564, 65.3% Chinese) at a UK
Business School at the beginning of an academic year to minimise influences that
might change attitudes towards AtL and EBs. Primary data on AtL and EBs were
collected using two standard survey instruments, along with data on social class,
prior attainment, and nationality. This unique combination of measures, controls
and large sample size allowed for an analysis that was more comprehensive than
previous studies. Our findings showed that achievement among Chinese students
was unrelated to AtL but was associated with EBs and social background. For
example, when controlling for other factors, Chinese students who had confidence
in their learning ability achieved higher grades, while non-Chinese students who
perceived knowledge as certain underperformed. Moreover, Chinese students whose
fathers held lower status jobs achieved significantly higher grades when controlling
for other characteristics.

Subjects: Theories of Learning; Higher Education; International & Comparative Education

Keywords: approaches to learning; epistemological beliefs; factor analysis; Chinese
students; higher education; social class

1. Introduction

This study addresses two concerns related to teaching at the Master’s level. The first is that
mainland Chinese students enrolled in UK undergraduate programmes have achieved lower than
expected grades (Crawford & Wang, 2015; Iannelli & Huang, 2014). Given the substantial and
increasing number of Chinese students in the UK study at Master’s level, it is essential to investi-
gate whether they also under-achieve in this context and, if so, why. Achievement data at Master’s
level are not available in national databases. We therefore accessed semester one grades at one
UK Business School for Master's students enrolled in Accounting, Economics, Finance,
Management, Marketing and Strategy programmes. Roughly half of all Chinese students on
Masters programmes in the UK enrol on Business programmes (Iannelli & Huang, 2014) and in
our sample 65.3% of students were mainland Chinese.

© 2023 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution
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The second concern arises from the notion that, although some have suggested (e.g., Mistry
et al, 2006) that Masters programmes should place greater emphasis on fostering students’
agency as learners, there is a lack of empirical evidence to demonstrate the extent of its potential
benefits. We therefore provide new evidence regarding these associations while controlling for
numerous confounding effects, including personal and parental background.

We seek to bring together disparate results in the literature by combining, for the first time, five
partially-overlapping empirical methodologies in three steps with the aim of modelling educational
attainment. Our first step encompasses three methodologies: we collect primary data on students
using the original, unaltered survey instruments (questionnaires) by Biggs (1987) on approaches to
learning (AtL) and by Schommer (1990) on epistemological beliefs (EB), supplemented with individuals’
demographic and academic data. Past research has sought to reduce the number of survey items
(questions) either for its own sake or to focus on identifying “deep” and “surface” AtL (e.g. using
confirmatory factor analysis in Biggs et al., 2001) but this has led to a plethora of results including the
creation of new survey instruments. For instance, Tait and Entwistle (1996) created a 52 item revised
approaches to studying inventory.! Our second step is to carry out an empirical exploratory factor
analysis to identify AtL and EB factors for mainland Chinese and non-Chinese students and for the
student group as a whole. Schommer (1990, 1998) originally carried out exploratory factor analysis on
U.S. university students, college students, and later the general public, and consistently found the
same four factors for EBs. Our third step spans two methodologies: we use multivariate ordinary least
squares (OLS) regression to model academic outcomes (semester one grades) using the aforemen-
tioned derived AtL and EB factors while also including our demographic data.? Our multivariate
analysis builds on the bivariate analysis of Tolhurst (2007) who identified positive associations
between postgraduate grades and EBs based on the Schommer (1990) survey instrument. However,
her bivariate analysis could not simultaneously control for various factors and demographic
characteristics.> Our multivariate analysis also builds on the work of Crawford and Wang (2015) who
used data from 112 Chinese and British students in BSc (honours) Accounting and Finance pro-
grammes to model academic progress based on nationality, gender, degree scheme, previous aca-
demic attainment and enrolment year, but did not consider factors derived from AtL and EBs.

We are mindful that our analysis does not aim to identify “Chineseness” as a characteristic, and
inferences made from our results may only apply to this specific cohort of mainland Chinese
students who attended these UK Master’s courses. Our concern lies in the potential challenges
faced by mainland Chinese students as they adapt to student life in Western countries, including
unfamiliar teaching methods and expectations regarding their roles as learners (Quan et al., 2016).
Crawford and Wang (2015) found that the achievement gap between Chinese and other students
widened during undergraduate courses. One explanation (Sun & Richardson, 2012) was that
Chinese students’ learning approaches are less effective in a Western context.

The next section reviews previous research and is followed by sections describing our methods,
results and offering some discussion and conclusions.

2. Background and literature

This section reviews the definitions of approaches to learning (AtL) and epistemological beliefs (EB)
and their expected relationship to academic performance. The original qualitative evidence on AtL
identified two distinctive approaches, deep and surface. Qualitative and quantitative research has
reliably identified a “deep approach to learning”, whilst some quantitative studies have found that
a “surface approach” has fractured into sub-categories (Biggs, 1992; Kember & Gow, 1991; Willis,
1993). Other studies (e.g. Biggs, 1992; Samarakoon et al., 2013) have also claimed an “achieving”
or “strategic” approach that focuses on matching study behaviour to the educational context.
Finally, Leung et al. (2008) have suggested an “intermediate” approach that combines deep and
surface approaches. Table 1 summarises suggested relationships between study behaviours and
intentions.
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Table 1. Study behaviours and intentions in learning

Label Study behaviours Intention
Rote Searching Match to
learning for meaning context
Surface High Low Weak Memorisation
Deep Low High Weak Understanding
Strategic/Achieving | Depends Depends Strong Grade
on context on context maximisation
Intermediate High High Weak Understanding

The effect of culture and education on AtL has also been widely studied from a quantitative
perspective (e.g. Crawford & Wang, 2015; Kember & Gow, 1991; Leung et al., 2008; Sun &
Richardson, 2012) with particular reference to Biggs’s early work. Any interpretation of these
comparisons has to take account of a number of factors that may influence students’ approach
to learning: (i) educational culture before university; (ii) adaptation to the teaching experienced at
university; and (i) uncertainty when adjusting to the educational experience in a different country.
The study by Leung et al. (2008) controls for (iii) but not (ii), whilst the study by Sun and Richardson
(2012) controls for (ii) but not (iii). Both studies provide valuable evidence about the experience of
learning in particular contexts but neither controlled for (i).

Schommer (1990) found her 63 items combined into five factors* but subsequent use of her
questionnaire by Chan and Elliott (2002)° and Cano (2005)® with Chinese students has suggested
fewer factors. In contrast Hofer and Pintrich (1997) concentrated on beliefs about the nature of
knowledge, combining certain/simple in one factor, to which they added justification for knowing,
source of knowledge (authority) and attainment of truth. This variation in factors may arise from (i)
choice of method of factor analysis (Preacher & MacCallum, 2003); (ii) variation in context for data
collection (Chan & Elliott, 2002; Lin et al., 2013); or (iii) problems with the data collection instru-
ments (Clarebout et al, 2001). Current evidence makes it difficult to apportion the variation
between these three possible causes.

We might anticipate some relationship between AtL and either definition of EBs insofar as
a surface approach to learning suggests a belief that knowledge can be grasped in certain, distinct
“nuggets” whilst a deep approach to learning suggests that uncertainties and inter-relationships in
knowledge have to be grappled with. Previous analyses of relationships between EBs and AtL (e.g.
Cano, 2005; Chan, 2003; Tanriverdi, 2012) have used Schommer’s epistemological beliefs ques-
tionnaire (EBQ) and variants of Biggs’ study process questionnaire (SPQ) as research instruments.
Although they report different factor structures for EBs, they have a consistent message: a surface
AtL is associated with a belief that ability is innate and that knowledge is simple whilst a deep AtL
is associated with learning that depends on effort.

The case for expecting AtL and EBs to affect educational attainment rests partly on theory. If
gaining knowledge requires making contingent, justifiable, connections in an elaborate web of
assumptions, propositions and facts, then believing that knowledge is simple, certain and readily
amenable to rote-learning might lead to lower attainment. It also rests partly on evidence. Studies
on students of different ages (e.g. Ongowo, 2022; Trautwein & Liidtke, 2007) have reported positive
associations between beliefs that knowledge is uncertain and student attainment. However,
associations between other beliefs and course-level performance across disciplines have been
found to be less certain (Aditomo, 2018; Chan & Elliott, 2000; Hofer, 2000; Jena & Chakraborty,
2018; Shirzad et al.,, 2022) and whether sophisticated beliefs are always advantageous across
disciplines or tasks has been questioned by Yazbec et al. (2019).
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Some studies have indicated that EBs are culture-specific (Chan & Elliott, 2004; Youn, 2000), with
Chinese learners characterised as holding ndive EBs. This is often cited as the reason for their
perceived relatively poor performance. Constructs relating to “Fixed ability” and “Certain knowl-
edge” have consistently been extracted for mainland Chinese and Hong Kong students. “Innate
ability”, “Learning effort” and “Authority/Expert knowledge” are also consistent in student samples
from China. However, these students have not always been found to exhibit ndive beliefs. For
instance, Lee et al. (2013, p. 137) found “... that Chinese teachers are not inclined to believe that
ability is innate and fixed, and that knowledge is certain and permanent”. Teachers in these
samples also seemed to believe that knowledge from authority should be questioned. Chan and
Elliott (2002, p. 409) found that “ ... Hong Kong teacher-education students tended not to believe
in Authority/Expert Knowledge and Certainty Knowledge”. Furthermore, Chan and Elliott (2002, p.
409) state that “[t]here was a significant statistical difference in epistemological beliefs held by
students in the Chinese and English courses. The students in the Chinese course tended to disagree
more with the belief in Innate/Fixed Ability and Authority/Expert Knowledge than students in the
English course”. Finally, Zhu et al. (2008, p. 420) found that students in both China and Belgium
held limited beliefs in “Certain knowledge” and “Fixed ability”.

If EBs form part of, or influence wider metacognition, the way these associations influence
metacognitive differences amongst different cultures and, in turn, academic performance should
be further explored. EBs may also be related to age and educational level (Schommer, 1993) and
this relationship should be further investigated. Furthermore, teachers who hold sophisticated EBs
have also been found to hold constructivist conceptions of learning and teaching (Letina, 2022;
Soleimani, 2020). Given this background, the present study aims to further explore the associations
between EBs and academic performance at the Master’s level.

In relation to AtL, the terms “Deep” and “Surface” have gained favour in the literature to
describe dichotomous approaches to learning. However, the exact construct (and scales) of
these approaches to learning vary across questionnaires, even if they measure the same AtL at
a broad conceptual level (Richardson, 1994). A “super” form of the “Deep” approach has been
suggested by Entwistle and McCune (2013, p. 1) who found evidence of “ ... a particular kind of
thinking disposition that reveals itself within university ... and appears to be a more consistent and
stronger form of the ‘intention to understand’ found in the deep approach to learning”. Entwistle &
McCune sought to test whether there was evidence of students, originally identified by Ramsden
(1979, p. 424), who stood out as being “...less negatively influenced by the course and depart-
mental context”. These students seemed less influenced by their perceptions of the teaching
environment. Several studies have suggested a negative relationship between a surface AtL and
student attainment (e.g. Diseth, 2007; Reid et al., 2007). The surface AtL has been characterised as
a less desirable approach that presents itself in response to students’ negative perceptions of the
learning environment and course of study (Biggs, 1996, p. 52; Richardson, 1994). Ramsden and
Entwistle (1981, p. 382) found that “ ... the approaches students adopt are to some extent shaped
by the teaching, the assessment, and the course organisation”. They therefore argue that uni-
versity departments need to realise that they have “ ... responsibility for the efficiency of learning
achieved by their students”.

In contrast to the findings above, Kember and Danping (2016, p. 11) has argued that inter-
mediate approaches to learning can actually lead to superior performance by East-Asian second-
ary-school students, especially in mathematics. Kember suggested that memorising might lead to
superior performance in assessments because of the inevitable need to recall information that has
been understood. Empirical evidence for the effectiveness of this intermediate approach in mathe-
matics, among secondary-school students in seven Asian countries, was provided by Wu et al.
(2020). They used latent class analysis, on data from 15-year old respondents of the Programme
for International Student Assessment (PISA) survey, to compare four learning strategies that
combined metacognition, memorisation and elaboration. Among these four, Wu et al. found that
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a “metacognition with memorization” was the most widely used (50.7%) and, along with “meta-
cognition with elaboration”, was associated with higher mathematics achievement.

The present study uses factor analysis to shed light on the presence of these intermediate
learning approaches among MSc-level students, and whether memorising emerges as a superior
general learning strategy.

3. Method

This paper uses quantitative analyses to examine relationships between AtL, EBs and grades
achieved by students. It compares mainland Chinese and non-Chinese students using a sample
of students enrolled on Master’s courses in the Business School of one UK university. It addresses
two research questions:

RQ1: How are AtL related to EBs and are relationships between these two constructs the same for
Chinese and non-Chinese students?

RQ2: Is there a discernible association between espoused AtL and/or EBs and grades achieved
after one semester of Master’s level teaching? Are associations the same for Chinese and non-
Chinese students?

To answer RQ1, we examined correlations between factors in AtL and EBs. To answer RQ2, we used
multivariate OLS regression to estimate associations between AtL and EBs with a weighted mean-
average of Semester 1 grades for summative assessment.

3.1. Approach, design and sampling strategy

One UK Business School was selected for surveying students, given the perceived high proportion of
students from mainland China in the sector. The proportion of students from mainland China was
65.3%, exceeding the hoped-for 50%. Another criterion was to collect data early in the academic year
to minimise the impact of other influencing factors such as changing attitudes towards AtL and EBs.
Data on AtL and EBs were collected early in the Master’s programme using a paper questionnaire
administered during a core lecture in the third day of welcome week, at the start of the academic year.

Another aspect of the research design was to achieve a near-full response rate to avoid sample
selection issues and minimise the attrition due to non-responses within the survey. Another reason for
selecting welcome week is that student attendance and compliance tend to be high in this period. Even
with access to administrative data, it is hard to determine the true total number of students because
some students do not turn up while others leave. Including the no-show students, the total number was
approximately 615. The paper questionnaire was completed by 485 students during the core lecture in
welcome week. Thereafter, official student records were used to identify non-responders. These students
were asked to complete an equivalent online questionnaire within one week, and a further 79 students
did so. Students’ grades were collected using administrative data at the end of the first semester to limit
the transformative effect of attending a Western education institution.

3.2. The data collection instruments and factor analyses

We used Biggs’s (1987) original 42-item SPQ to gather data on AtL and, following Chan and Elliott
(2002) and Cano (2005), we used Schommer’s (1990) 63-item EBQ to gather data on EBs. In each
case we conducted three analyses: all students, Chinese students and non-Chinese students.’
Separating analyses of Chinese and non-Chinese students enabled a comparison of the factor
structure for the two groups. In the light of arguments about choice of analytical method (e.g.
Preacher & MacCallum, 2003) we conducted Maximum Likelihood factor analyses, first using Direct
Oblimin and, if convergence failed, by Varimax rotation. Items (questions) with loadings smaller
than +0.40 were omitted from each factor. Our intention was to check the structure of our data
when compared with previous research. Given the evidence from previous studies we specified
initial two-factor structures for AtL and three-factor structures for EBs.
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3.3. Factor analysis results for Approaches to Learning (AtL)

Factor analysis results for the AtL in Table 2 show factor loads broadly in line with previous studies,
with “surface” items loading on to one factor and “deep/achieving” items loading on to the other.
The factor analysis resulted in two factor variables for each student sample: full, Chinese, non-
Chinese. Each pair of factor variables, “deep/achieving” and “surface”, will be included among the
explanatory variables in the regression models of academic achievement reported in the Results
section. Among the 42 survey items (questions) with factor loads smaller than *+ 0.40, items 7, 21,
31, 38 and 39 did not load onto any factors for any group of students. There seems to be no
obvious common link between these five items.

3.4. Factor results for Epistemological Beliefs (EB)

Factor analysis results for the EBs are reported in Table 3. Direct Oblimin was again initially used
for the factor analysis but for the full sample and non-Chinese sub-samples Varimax rotation was
used to achieve convergence. Among the 63 survey items with factor loads smaller than + 0.40,
just nine items did not load onto any factors: 5, 8, 9, 20, 22, 29, 41. 42 and 57. As was the case for
the non-loading AtL items, there seems to be no obvious common pattern among the non-loading
EB items.

Using Schommer’s (1990) “control of learning” as a reference point we refer to the first factor for
each student group as “learner agency”. The second factor combines Schommer’s “speed of
learning” and “organisation of knowledge” (which we refer to as “quick and simple”).
This second factor includes items which appear to focus on beliefs about knowledge and items
focusing on beliefs about learning, perhaps suggesting a difficulty in disentangling the two. Our
third factor combines Schommer’s “certainty of knowledge” and “source of knowledge” in the
same way as reported by Cano (2005). We refer to this factor as “certain/authority”. The only
caveat in these results is that for the Chinese sub-sample the factor analysis did not distinguish
between “quick and simple” and “certain knowledge” and they were therefore combined into
a single factor “certain, simple, innate” as summarised in Table 3. Just one question had a large,
negative (—0.49) factor loading and, intriguingly, this was for the non-Chinese sub-sample: “Often,
even advice from experts should be questioned”. The negative factor loading is interpreted as
reversing this question statement to become “Advice from experts should NOT be questioned”.

As we have seen, construction of the factors can be complex but, we will see in the next sub-
section, that their inclusion in the regression analysis is straightforward and provides insights into
how AtL and EBs affect the grades students achieve.

3.5. The regression analysis

A preliminary analysis of the data highlighted high correlations between AtL and EB factors, see
Table 5. Hence, to mitigate issues of regression collinearity between these factors, we included AtL
and EBs in separate OLS regression models:

Gj = fo + P1AtL; + B,SC; + p3UE; + p,MP; + psIV(GPA); + €;
Gj = fo + P1EB; + p,SC; + B3UE; + ByMP; + B5IV(GPA); + e
where, for each individual student i:

* Gj is the mean-average semester 1 grade awarded (75% of module grade from a three-hour written
examination with remainder from projects or classroom tests),

+ AtL; is a vector of two approaches to learning,
*+ EB; is a vector of three epistemological beliefs (two EBs for Chinese students),

+ SC; is a vector of student characteristics including nationality, gender, parental education and
employment,
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+ UE; is a vector of undergraduate study experience, including whether they had to write a dissertation
and the word length of essays they wrote (4-point scale),

+ MP; is a vector of categorical variables indicating the Master’s programme (Accounting, Economics,
Finance, Management, Strategy),

+ IV(GPA)) is an instrumented variable estimating students’ undergraduate attainment in terms of
their grade point average and

e; is the OLS regression residual.

The factor scores for the AtL and EBs vectors were produced using the Anderson and Rubin
(1956) method. These factor-scores were re-normalised to a mean of zero and a standard
deviation of one, using the sample of students who answered every single survey question.
This normalisation allows us to interpret the estimated regression coefficients as the association
between a one-standard-deviation in the factor-score and each percentage point achieved in
module grades. Another advantage is that, given the factor-scores are centred on zero, we
could include any student not in the factor-group (e.g. non-Chinese) by simply assigning them
a value of zero.

Parental employment data were collected by asking students to indicate which of six occupation
types (with examples) best reflected father’s and mother’'s employment. We used these data to
create zero-one dummy variables, taking the value of 1 for blue collar or lower professional occupa-
tions. This choice of employment was guided principally by the significance of each employment
category when all six were simultaneously allowed for in a regression. Our main purpose was to avoid
attributing explanatory power to AtL or EBs that could be attributed to parental employment.

Our initial ethical approval did not include permission to directly link our survey data to
individual students’ Grade Point Average (GPA) scores for undergraduate university admission.
However, upon ethics re-application we were permitted to use an indirect approach, similar to
Instrumental Variable (IV) estimation, in our regression models. We modelled GPA as a function of
all data available in the GPA dataset and fitted IV(UG-GPA%) scores were then linked to each
student by means of anonymous student identifiers in our regression models. The instrumenting
regression included GPA as a dependent variable and included as regressors gender (insignificant),
32 country of residence dummies and 29 programme of study dummies resulting in an OLS
regression with 443 individuals, R?=25.78% and cov(GPA%, IV(UG-GPA%)) =0.5078. On average
each programme shared modules with four other programmes. This degree of overlap means that
differences in module grades by programme substantially reflect differences in entry thresholds.

Descriptive statistics for the sample data are provided in Table 4.
4. Results

4.1. Associations between approaches to learning and epistemological beliefs (RQ1)

Table 5 shows that correlation patterns between AtL and EB factors are similar for Chinese and
non-Chinese students. A deep/achieving approach to learning is correlated with learner agency
and a belief that knowledge is certain is correlated with a surface approach. However, for Chinese
students only a belief that knowledge is simple and learning is quick was correlated with a deep
approach to learning. These high correlations preclude including both AtL and EBs in the same
regression in order to avoid collinearity in the models.

4.2. Regression analysis on approaches to learning and epistemological beliefs (RQ2)
Tables 6 and 7 report OLS regression estimates for models of academic achievement as a function
of students’ factor-scores for approaches to learning or epistemological beliefs and other demo-
graphic and academic characteristics.
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Table 4. Descriptive statistics

Obs. Positive
response
%
Students providing complete set of responses 423
on approaches to learning*
Students providing complete set of responses 381
on epistemological beliefs*
Gender 328
Male 314
Female 68.6
Country of domicile 320
Chinese 65.3
UK 7.5
Other European 4.7
Indonesian 7.2
Thai 4.4
Indian 1.6
Taiwan 2.2
Other 7.2
Graduate father 328 65.9
Graduate mother 328 51.5
Blue collar or lower professional father 308 15.6
Blue collar or lower professional mother 312 2.2
UG Essays: words > 3000 306 36.3
Wrote UG Dissertation 326 73.9
Subject area of study 328
Accounting 1.0
Economics 1.2
Finance 16.7
Management 239
Marketing 183
Strategy 21.0
Dependent variable: Mean: s.d.
Each student’s mean semester 1 mark (564 obs.) 64.3 7.8
Mean number of modules per student (1929 + 564=) 3.42

Notes: *Total survey sample 564.

Once all regression control variables for the “joint” sample are included (see Table 6,
columns 5 and 6), only the “Learner agency” and “Quick & simple” factors achieve 5%
statistical significance against their coefficients being zero. A one standard deviation in learner
agency EB is associated with a 1.18% higher mean module grade. Belief that knowledge is
simple and learning is quick is negatively associated with module grade to a similar extent.
Turning to Table 7 we see that there is no association between AtL and module grades for
either Chinese or non-Chinese students. The positive association between learner agency and
module grades is only applicable to Chinese students whilst the negative association between
a belief that knowledge is quick and simple and module grades is only applicable to non-
Chinese students.

Page 20 of 29



o d
0

&

Evans et al,, Cogent Education (2023), 10: 2249654

1on

cogent --educat

/10.1080/2331186X.2023.2249654

//doi.org

https:

*10°0 S! H %S 1D PUD Z00'0 S! %T I 2dupdYIUbIS Joj paiinbal anipA-d 8y} UOIID.I0D [UOLIBJUOG D J9YY "aN|DA-d 3y} Moys sasayjuaiod ui sainbi4 :sa30N

001 (z6°0) 100 (85°0)50°0~ (100°0>) S%°0 (66°0) 00°0 Aypoyno/uiopa)
001 (¥5°0) SO0 (90°0) 8T°0 (ST°0) TT°0- 3)dwis puo dIND
(z€0)
00T 01°0- (100°0>) 850 Aouabp Jowipa | sya119q |paIb0o}-0WISId]
001 (£8) 100~ 3204N5
00T buinaiyon/dasg Buiuipa) 03 sayono.iddy
Ay110yInp/uIpIR) a1dwis pup }aInd Aouabp iauipaq 20DJINS Bbuinaiyon/dasg
sjo119q |pa16ojowalsid]y buuina) 03 sayonoiddy 9)dwps asauly)-uoN
(1%°0) (100°0>) (100°0>)
00T S00 %70 €0 ajouul ‘@dwis ‘UIp1)
(6%°0)
001 S00 (100°0>) €5°0 Aousbp JauinaT | sya119q p21H0)-OWaIsId]
00T (86°0)00°0— 9oD4NS
00T Buinaiyon;dasg Huiuipa) 03 saydpoiddy
?1puul
‘o)dwis fouabp
‘uipIa) 1auipa ER1IT] TS Buinaiyonydaag

sj3119q |po16ojowa)sid]

Hujuina) 01

sayonoiddy

91dwpg asauly)

sja112q |pa1bojowaisida pup Hujuipa) 03 saysnoiddp usamiaq suonp)aLio) °G Aqo]

Page 21 of 29



1on

o d
0

&

Evans et al,, Cogent Education (2023), 10: 2249654

cogent --educat

/10.1080/2331186X.2023.2249654

//doi.org

https:

(panuiuod)
%00 7¢°0- cL0- 88°0- J9Ylow 91bNpoio)
(L1°€) (88°7) (€4T) (€1T)
+x95°0 £2+CS°0 €0 o (%VdD-DN)AL
(08'1) (1) (L1°€) (tv0)
£€9'T 70T wxxL 1€ «x15°C <UonpUBssIg N
(#1°0) (€6°0) (€5°0) (1€1)
000¢€<
110 LL°0 0S50 wl SpIom-aAD sADSS3 ON
(16°0) (z50) (GE'T) (zem)
6,0 L7°0 el €e'l SIPW
(90°2-) (z5°€-) (vL°1-) (68°2-)
l0T- annETE- +86'T- «x00" €~ UBpNIs 8s8UIY)
(671-) (LT1-) (65°1-)
8%7°0- €5°0- 19°0- Aoyinoyuippa) (3uior)
(11°2-) (69'T-) (0£2-)
+96'0~ «L8°0~ #xE£0'T~ a)dwiis 1 y21nY (uior)
(10°€) (61°€) (L5°€)
w81 v 17T wsl €T AKousbp JsuinaT (juior)
:sJanjaq jpaibojowaisidy
(69'T-) (S0Z-) (19°-)
490~ +88°0- 10T 2D4NS (Juiof)
(S2°0-) (85°0-) (1€°0)
0£0- 97°0- 4] buinaiyap/daaqg (uor)
:bujuipa) 03 saydpo.ddy
(9) () 7] (€) (2) (1) ‘]apo
app4b ainpow upaw Aios\ndwod 3uo Id)saWas :pupssaibay

$1032D} 3sauly)-uouyasauly) uiof yum sjapow

uoissaibai §70 '9 9)19pL

Page 22 of 29



1on

o d
0

&

Evans et al,, Cogent Education (2023), 10: 2249654

cogent --educat

/10.1080/2331186X.2023.2249654

//doi.org

https:

“(BUOY BUOH %0 ‘@S3UIYD-UOU 19YI0 %¥'0T ‘DSOUDMID] %Z°Z ‘UDIPUT %Z'Z ‘IDYL %Y ‘UDISSUOPU] %9°§ ‘Un3doINng JSY10 %4'S ‘Y

g %S°S) ‘@SAUIYD %L v+

‘T10°0 > dyxs ‘S0°0 > d, ‘0T°0 > d, ‘sOSOYIUBIDA UI SI1ISIIDIS ]
'sy119q |p21bojowa)sida apn)dul (9) pup (¥) ‘(z) s|epow pup ‘buiuipa) 03 sayopoiddo apndul () pup (€) (1) SIPPOW
"spaup-323[qns Apnis ppp (9) pup (g) ‘saiydoibowap ppp (4) pup (€) ‘suoipdyIdads 3sa1dwis Y3 31D () PuUD (T) S|PPOW :S3I0N

9¢€0 eo 8510 601°0 €500 9100 2
G8¢C €1e S8¢ €1e 18¢ €y SuoIIDAIBSqO
(8£°0) (01°1) (£L02) (£9°0) (78°£91) (09°991)
811 6891 #(9WE »100°SY #+G6'€9 ++£8'€9 juD3Isuo)
(81°9) (£9°9)
+»xxG%7°9 £2+E0°L Kba1011S
%02 (11°2)
#x(S'C xx99°C JuaWISboUD |y
(%1°9) (£1°9)
wx7LL %xxC9°9 ERIUlo]VE|
(z0'9) (08'8)
#x€9°CT =00 ET SJILUOU0D]
(€ze) (90°€)
#x€8'7 xx87'Y Hununodoy
(02D 323[gns 22usiafa.l 3y sI buiayipy) Apnis Jo baip 123/gns
(SS'1-) (z8'1-) (LT1-) (6€'1-) J3yjow Jouoissajoid
6L1- Mo 991~ 18'T- J1amo Jo UpJjod anjg
(1o (9%°2) (£1°2) (920 J1ayipy puoissajoud
«68°C «»9T'E »EE'E (7€ J9MO] 10 JD)j0d 3N|g
wz1-) (90°1-) (09°0-) (6%°0-)
61T SO'T- 99'0- SS0- J3y1pj 1pNPDIY
(%0°0) (9€°0-) (69°0-) (78°0-)
(9) (s) () (€) (2) (1) ‘Japow
apnib anpow upaw Aiosindwod suo Ja3sawas :pupssaibay

(panunuo)) *9 a1qo}

Page 23 of 29



Evans et al, Cogent Education (2023), 10: 2249654 :’Kv: Cogent ~cducation
https://doi.org/10.1080/2331186X.2023.2249654

Table 7. OLS regression models with separate Chinese/non-Chinese factors

Regressand: Semester one compulsory mean module grade
Model: (1) (2) (3) (4) (5) (6)
Approaches to learning:
(Chinese) deep/achieving -0.46 -0.73 -0.41
(-0.95) (-1.43) (-0.89)
(Chinese) surface -0.43 -0.47 -0.36
(-0.89) (-0.90) (-0.76)
(Non-Chinese) deep/achieving 091 0.94 -0.01
(1.37) (1.13) (-0.01)
(Non-Chinese) surface -1.51** -0.94 -0.82
(-2.28) (-1.21) (-1.18)
Epistemological beliefs:
(Chinese) learner agency 1.16** 1.13* 1.11*
(2.43) (2.25) (2.48)
(Chinese) certain, simple, -0.90* -0.71 -0.64
Innate (-1.89) (-1.42) (-1.47)
(Non-Chinese) learner agency 1.84%** 1.66* 0.86
(2.79) (1.90) (1.12)
(Non-Chinese) simple, innate -1.19* -0.63 -0.44
(-1.80) (-0.72) (-0.57)
(Non-Chinese) certain/authority -0.96 -1.39* -1.90***
(=1.45) (-1.76) (=2.75)
Chinese student —2.95%* | =2.79%* | =3.13%* | -3.06***
(-2.87) (=2.75) (=3.45) (-3.43)
Male 1.28 1.37 0.39 0.85
(1.26) (1.39) (0.43) (0.98)
UG Essays: av. words > 3000 1.20 0.62 0.76 0.34
(1.28) (0.65) (0.91) (0.40)
UG Dissertation? 2.36%* 3.33%* 1.09 1.82%*
(2.29) (3.29) (1.15) (2.01)
IV(UG-GPA%) 0.19 0.34* 0.50*** 0.61***
(0.95) (1.73) (2.73) (3.37)
Graduate mother -0.75 -0.75 -0.30 -0.10
(-0.71) (-0.70) (-0.32) (-0.11)
Graduate father -0.50 -0.52 -1.04 -0.99
(=0.44) (-0.47) (-1.05) (-1.02)
Blue collar or lower 3.62*%* 3.26* 3.24%* 2.90**
professional father (2.48) (2.11) (2.50) (2.11)
Blue collar or lower -1.74 -1.59 -2.10* -1.89
professional mother (-1.33) (=1.20) (-1.80) (-1.62)
Subject area of study (Marketing is the reference subject area)
Accounting 4.56%* 5.17**
(3.08) (3.43)
Economics 13.18*** | 13.06***
(8.66) (8.20)
(Continued)
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Regressand: Semester one compulsory mean module grade
Model: (1) (2) (3) (4) (5) (6)
Finance 6.65%** 777

(5.16) (6.19)
Management 2.71% 2.64**

(2.14) (2.14)
Strategy 7.14% 6.61***

(5.40) (5.30)
Constant 63.79*** | 63.93*** | 47.89*** | 34.52** 17.90 8.49

(163.66) | (166.13) | (2.78) (2.04) (1.13) (0.55)

Observations 414 372 313 285 313 285
R? 0.021 0.057 0.112 0.159 0.320 0.370
Notes: Models (1) and (2) are the simplest specifications, (3) and (4) add demographics, (5) and (6) add study subject-
areas.

Models (1), (3) and (5) include approaches to learning, and models (2), (4) and (6) include epistemological beliefs.
statistics in parentheses, *p <0.10, **p < 0.05, **p < 0.01.

164.7% Chinese, (5.5% British, 5.4% other European, 5.6% Indonesian, 4% Thai, 2.2% Indian, 2.2% Taiwanese, 10.4%
other non-Chinese, 0% Hong Kong).

“Chinese students” achieved conditional module grades that were approximately 2% to 3%
lower than those of non-Chinese students. Most of the association between module grades and
prior attainment seems to be picked up by the dummy variables for four “subject areas of study”,
which have different university entry requirements. A much smaller association is picked up by our
instrumented entry-grade point average “IV(UG-GPA%)” indicator reflecting further variation in
entry requirement variation between the 29 programmes of study. The positive association
between father’s lower employment status and module grades was not found when the sample
was further restricted to US/European (including UK) students. We also examined the possibility
that Chinese students whose fathers had lower employment status would be more motivated to
signal their ability through achieving higher grades. However, we found no meaningful relation-
ships between interaction terms combining father’s employment status and either “deep/achiev-
ing” approach to learning or “learner agency” and module grades. The reliability of, and
explanation for, the association between Chinese students’ module grades and fathers’ employ-
ment status therefore merits further research.

As a robustness check, we ran imputed regression to account for missing observations and
found that this did not noticeably alter the Tables 6 and 7 results. In the imputed regressions,
missing values for the AtL factors, EB factors and the IV(GPA) were imputed using all other
regressors.® Sample sizes increased by between one-hundred and two-hundred observations but
the estimated regression parameters and standard errors remained largely unaffected.

5. Discussion

In relation to RQ1, addressed in Table 5, the correlation analysis identified statistically significant
associations between AtL and EB factors. The similarity in correlations for both Chinese and non-
Chinese students, complemented by the stronger correlations for Chinese students, echo the
findings by Leung et al. (2008) when comparing secondary school students in Hong Kong and
Sidney. These findings suggest that Chinese students do not exhibit substantially different beliefs
to non-Chinese ones. However, in for Chinese students these associations seem stronger.’

More specifically, in the subsample of mainland Chinese students (upper part of Table 5),
a significant positive association emerged between an EB that knowledge is “certain, simple, and
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innate” (p-values <0.001) for both an “deep/achieving” AtL (correlation 0.23) and a “surface” AtL
(correlation 0.47). Furthermore, a significant positive association emerged between a “deep/
achieving” AtL and an EB in “learner agency” (correlation 0.53). These results are consistent with
the distinctive “Chinese learning” features identified in previous studies discussed in the
“Background and Literature” section. In the subsample of non-Chinese students (lower part of
Table 5) only two significant associations (p-values <0.001) were detected. The first is a positive
association between a deep/achieving AtL and an EB in “learner agency” (correlation 0.58).
The second is a positive association between a “surface” AtL and an EB that knowledge is
“certaint” and reliant on “authority”. A borderline significant association (p-value 0.06) was
detected between a “surface” AtL and an EB that acquiring knowledge was “quick and simple”.
As found by Chan (2003), Cano (2005), and Tanriverdi (2012), non-mainland Chinese students
exhibited AtL and EB patterns similar to those exhibited by mainland Chinese students in other
studies.

In addressing RQ2, we found that mainland Chinese students attained lower Master’s-level
grades compared to their non-Chinese counterparts, when other characteristics are controlled
for. This is evidenced by the negative estimated OLS regression coefficients (ranging from —1.98 to
—3.23) on “Chinese student” in Tables 6 and 7. These negative coefficients echo prior findings for
undergraduates (Crawford & Wang, 2015; Iannelli & Huang, 2014) wherein mainland Chinese
students’ performance deteriorates as their degree progresses, and this decline has been intensi-
fying across student cohorts. Unlike some previous studies (e.g., Reid et al., 2007; Diseth, 2007), we
found no significant association between AtL and achievement among Chinese students. Only for
non-Chinese students, did we find just the “surface” AtL was in some regression models significant
and, logically, negative (ranging from —0.64 to —1.51). The absence of significant results is possibly
(i) a novel result arising from this study’s broader range of demographic control variables, or (ii)
simply an erroneous result emerging from this specific sample.

In Tables 6 and 7, we identified modest positive associations between EBs and Master’s level
grades at the end of the first academic semester, thus confirming previous positive associations
found among schoolchildren (e.g., Trautwein & Lidtke, 2007). Like Tolhurst (2007), we observed
a negative relationship between grades and EBs that “knowledge is certain” among non-Chinese
students (coefficient range —0.96 to —1.90). Two of these results were significant even though prior
attainment and social class were controlled for in the regression models, characteristics not
controlled for by Tolhurst (2007). One finding we deem a novel contribution is that mainland
Chinese students exhibited a significant positive association between an EB in “learner agency”
and higher grades (coefficient range 1.11 to 1.16). The potential implication is that the level of
control and autonomy a learner perceives in the learning process can lead to higher grades.

6. Conclusion

These findings hold dual implications for teaching and educational development in higher educa-
tion. Firstly, Chinese students with a greater belief in their ability to learn achieved higher grades.
For practitioners, the EB items with “factor loads” on “Learner Agency” (Table 3) could serve as
useful prompts for students in supporting each other’s learning. Furthermore, non-Chinese stu-
dents who considered knowledge as “certain and dictated by authority” attained significantly
lower grades. This is interesting because it is often a characteristic attributed to mainland
Chinese students but our analysis found it a factor only among non-Chinese students.

Second, we found that Chinese students’ grades were approximately three percentage points
lower than non-Chinese students’, after factors and demographic characteristics were controlled
for. This grade gap aligns with previous studies (e.g. Crawford & Wang, 2015; Iannelli & Huang,
2014). However, our findings do not support the proposition by Sun and Richardson (2012) that this
gap results from Chinese students adopting AtL that are less effective in western contexts. We also
determined that, controlling for other characteristics, Chinese students with fathers in lower-status
or blue-collar employment achieved grades more than three percentage points higher than other
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Chinese students. This is consistent with the suggestion by Iannelli and Huang (2014) that Chinese
students from lower status backgrounds have greater incentives to maximise grades. The implica-
tions of this are that allocating more resources towards entry selection could prove effective in
identifying more motivated students.

While these findings offer insights, they, like many studies in this field, are limited to one short
period time and to one school within a single academic institution. Consequently, we are cautious
about making claims on the generality of these results. Future research could apply the same
survey instruments (Biggs, 1987; Schommer, 1990) and the same analyses (factor and regression
analysis) to students in varied academic departments and institutions, across more than one
academic year. In this way, it can be determined to what extent results vary across disciplines
and over time. Another challenge is that factor analysis requires a large number of individual
observations, particularly when survey instruments include a large number of questions. Only due
to the near-full response level from 564 students was the factor analysis able to identify the
factors. Table 4 shows that among these 564 students, the number providing a complete set of
responses was 423 for EBs, 381 for AtL and 328 for the demographic questionnaire. Future
research should aim to create an environment that encourages higher completion rates for each
questionnaire, while avoiding intrusiveness and remaining mindful that participation is voluntary.
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Notes

1. Recently, Zhang and Li (2023) used both exploratory
and confirmatory factor analysis on a dataset of 469
secondary school students in mainland China to create
a classroom assessment for self-regulated learning
questionnaire consisting of 28 items.

2. Tan (2022) used PISA data for 5355 Hong Kong school-
children to map demographic characteristics onto
socio-economic status and used these in
a multivariate structural equation model of academic
performance.

3. Tolhurst (2007) also included an analysis based on
Hofer’s (2000) discipline focused epistemological
beliefs questionnaire.

4. Control of learning, speed of learning, organisation of
knowledge, certainty of knowledge, and knowledge is
received from authority.

5. Fixed learning, learning effort/process, knowledge is
certain, and knowledge is received from authority.

6. Learning is fixed and quick, knowledge is simple, and
knowledge is certain and received from authority.

7. One Hong Kong student was removed from the full
sample of 565 students.

8. This was carried out using Stata’s -mi- procedure, set-
ting thirty imputations per missing case using the -add
(30)- option.

9. Leung et al. (2008) also found that the stronger asso-
ciation was also correlated with higher academic per-
formance, particularly in mathematics.
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