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ABSTRACT  
Internationalisation trends in higher education have catalysed the rapid 
growth of English medium instruction (EMI). A central question in EMI 
research is whether students can process content knowledge in depth 
when it is taught through a language that they have limited proficiency 
in. Previous studies have primarily examined the impact of EMI on 
content learning products (e.g. academic grades) with few 
investigations into learning processes. The present study explores the 
extent to which students report using deep-level strategies (e.g. 
elaboration, organisation, and critical thinking) for processing content 
knowledge in EMI lectures, and whether such strategy use is related to 
students’ English listening proficiency and motivational beliefs. A 
mixed-methods design was used, collecting questionnaire responses 
from 316 students and conducting semi-structured interviews with a 
subsample of 35 students at an EMI university in China. The findings 
highlight students’ self-efficacy and intrinsic learning goals as stronger 
predictors of deep processing strategy use than listening proficiency. 
Low-proficiency students were found to engage in more laborious 
previewing than their highly proficient peers. Such previewing 
appeared to help them develop schemata for activating in-class deep 
processing of content. The study offers implications for programme 
designers and lecturers on scaffolding meaningful content learning in 
EMI settings.
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Introduction

English medium instruction (EMI) has expanded rapidly in higher education due to global inter-
nationalisation trends (Galloway, Kriukow, and Numajiri 2017; Sahan et al. 2021; Wächter and 
Maiworm 2008, 2014; Yuan et al. 2022; Zhou et al. 2022). Since EMI refers to using English to 
teach academic subjects in ‘countries or jurisdictions where the first language of the majority of 
the population is not English’ (Macaro et al. 2018, 37), students in EMI programmes are usually 
bi/multilingual with a first/primary language (L1) other than English. As such, concerns have 
been voiced over whether these students are able to develop content knowledge in depth via English 
– a language that students may only have limited proficiency in.

© 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-NonCommercial-NoDerivatives License (http:// 
creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the 
original work is properly cited, and is not altered, transformed, or built upon in any way. The terms on which this article has been published 
allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent. 

CONTACT  Nathan Thomas nathan-thomas@ucl.ac.uk

JOURNAL OF MULTILINGUAL AND MULTICULTURAL DEVELOPMENT 
https://doi.org/10.1080/01434632.2023.2248078

http://crossmark.crossref.org/dialog/?doi=10.1080/01434632.2023.2248078&domain=pdf&date_stamp=2023-08-23
http://orcid.org/0000-0002-1815-5938
http://orcid.org/0000-0001-7005-5697
http://orcid.org/0000-0002-3245-8572
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:nathan-thomas@ucl.ac.uk1.Pleasenotethatthattheoriginalcorrespondingauthor,SihanZhou(firstauthor),hasbeenchangedtoNathanThomas(thirdauthor).ThischangehasbeenconfirmedwithSadatAhmed(ProductionEditor)on16August2023.Thecontactinformationshouldnowread:NathanThomasnathan-thomas@ucl.ac.uk
http://www.tandfonline.com


Studies that have investigated the impact of EMI on academic performance have reported mixed 
findings. For example, some studies have found little to no difference in learning outcomes between 
EMI and L1-medium courses (e.g. Aizawa 2023; Dafouz, Camacho, and Urquia 2014; Joe and Lee  
2013; Teng and Lei 2021), while others have identified a negative effect of EMI on content learning 
(e.g. Arco-Tirado et al. 2018; Li 2018). Within classrooms, students were found to struggle with 
comprehending the deeper meaning of lectures even if they could understand the surface meaning 
of every sentence (Ding and Stapleton 2016). Many students in such contexts only provided simple 
responses to teachers’ questions without evidence of using higher-order thinking skills (Hu and 
Duan 2019). Students also perceived the depth of knowledge processed through EMI as much shal-
lower than that learnt through their L1 (e.g. Kim and Yoon 2018; Kırkgöz 2005). These studies call 
for more research on the process of students’ learning of content knowledge within EMI classrooms 
– not just the product (i.e. academic grades) – so as to inform pedagogical support for more effective 
learning.

The current study explores students’ use of deep processing strategies when listening to EMI lec-
tures. Compared to surface-level strategies (e.g. rote memorisation), deep-level strategies are more 
cognitively demanding but can help students process information more meaningfully through 
organising, connecting, and evaluating knowledge (Marton and Säljö 1976; Panadero et al. 2021; 
Phan 2009; Pintrich 2004). In education research, students’ use of deep processing strategies has 
been found to relate closely to their motivational beliefs such as self-efficacy (Fenollar, Román, 
and Cuestas 2007; Neuville, Frenay, and Bourgeois 2013; Phan 2009), goal orientation (Ames 
and Archer 1988; Pintrich and Schunk 2002), and task value (Neuville, Frenay, and Bourgeois  
2013). In EMI lectures, however, the extent to which students can process subject matter in 
depth might also be influenced by their English proficiency, as researchers have found that learners’ 
listening comprehension is usually influenced by their proficiency or linguistic resources in that 
language (e.g. Fung and Macaro 2021; Goh 2002; Goh and Hu 2014; Graham, Santos, and Vander-
plank 2010; O’Malley, Chamot, and Kupper 1989; Vandergrift 2003). Students with higher English 
proficiency might be more capable of overcoming linguistic barriers, and thus could have more cog-
nitive capacity to allocate to the use of deep-level strategies for processing content. To enrich our 
understanding of how students process content in EMI lectures, this study investigates students’ use 
of deep processing strategies, and examines how English proficiency and motivation may impact 
their strategy use.

Background to the study

Deep processing of content in EMI lectures

According to cognitive load theory, the quality of learning is affected by the number of interactive 
information elements that learners need to process simultaneously (Sweller, Ayres, and Kalyuga  
2011). Since EMI lectures involve interactional information presented in a second language (L2) 
simultaneously consisting of new content, students must contend with a high cognitive load to pro-
cess such information with limited working memory (Hu and Duan 2019; Jiang and Zhang 2019). 
Indeed, research in the past two decades has documented numerous difficulties reported by stu-
dents in understanding EMI lectures, such as being unable to follow teachers’ line of thought (Hel-
lekjær 2010), a lack of interaction (Airey and Linder 2006; Dafouz and García 2013), and exhaustion 
leading to loss of attention (Aizawa and Rose 2020). Drawing on interviews and learning journals, 
Ding and Stapleton (2016) reported that students in EMI classes felt unable to comprehend the dee-
per meaning of lectures, despite understanding every sentence the teacher said. Similarly, Hu and 
Duan (2019) recorded EMI lessons and found that students often produced responses of low-level 
cognitive complexity that reflect remembering, understanding, and applying knowledge, rarely pro-
viding responses indicative of higher-order thinking such as analysing, evaluating, and creating 
knowledge.
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These studies have raised concerns regarding the depth of students’ processing of content knowl-
edge in EMI lectures. In education research, students’ use of deep versus surface learning has been 
found to result in differences in their academic performance (e.g. Phan 2009; Simons, Dewitte, and 
Lens 2004). Adapting Marton and Säljö’s (1976) seminal definitions, in the current study, we define 
deep processing strategies as strategies directed towards the intentional content of the listening 
material (i.e. processing semantic and latent meaning), and surface-level strategies as strategies 
focused on comprehending the listening text itself. Learners adopting deep processing strategies 
tend to use strategies such as summarising main ideas, structuring the discourse, and linking 
new information to prior knowledge (Panadero et al. 2021; Pintrich 2004). Those favouring surface 
strategies are prone to using rote-learning strategies that hinder further analysis, for example, shal-
low memorisation and rehearsal (Dinsmore 2018).

An emerging area of research on how students cope with cognitively demanding EMI lectures 
has called for fostering strategic listeners to deepen their understanding of content knowledge 
(e.g. Fung and Lo 2023; Macaro et al. 2019; Soruç and Griffiths 2018; Zhou and Rose 2021; Zhou 
and Thompson 2023a). Drawing on stimulated recall interviews, Macaro et al. (2019) found that 
students used note-taking strategies in conjunction with lecture slides to compensate for aurally 
unprocessed linguistic details and to understand difficult content. Very recently, researchers have 
found that students’ use of deep processing strategies varies according to learner individual differ-
ence variables (e.g. Mao and Peng 2023; Tai and Tang 2021). For example, drawing on student ques-
tionnaires collected from EMI postgraduate courses in Taiwan, Tai and Tang (2021) revealed that 
certain deep processing strategy types (e.g. critical thinking) were negatively associated with 
anxiety. In a focal EMI programme in mainland China, Mao and Peng (2023) also found that stu-
dents’ academic major may influence their use of deep processing strategies. These studies indicate 
that when researching students’ use of deep processing strategies, it is important to take into 
account individual differences such as their demographic background, motivation, and English 
proficiency, instead of treating the students as a unitary cohort.

Rethinking the role of proficiency in EMI listening

Listening proficiency has long been a frequently explored variable in L2 listening strategy research. 
Originating from the notion of the good language learner (Rubin 1975), years of research has exam-
ined how more proficient or skilled listeners use strategies differently from less proficient learners 
(e.g. Fung and Macaro 2021; Goh 2002; Goh and Hu 2014; Graham, Santos, and Vanderplank 2010; 
O’Malley, Chamot, and Kupper 1989; Vandergrift 2003). One general finding is that more profi-
cient listeners tend to employ more top-down strategies (e.g. predicting), drawing on their prior 
knowledge (i.e. schemata) to predict the speaker’s unfolding speech. Less proficient listeners, how-
ever, often rely on bottom-up strategies to decode linguistic cues (e.g. mental translation), and 
aggregate upwards to form larger units of meaning (Goh 2002; O’Malley, Chamot, and Kupper  
1989; Vandergrift 2003).

However, as Macaro (2018; 2022) argues, the type of listening required for comprehending EMI 
academic lectures is very different from listening exercises in an English as a foreign language (EFL) 
classroom. Mainly, EMI lectures differ from EFL listening tasks in the level of professionalism of 
topical knowledge, as well as how such knowledge is structured. While EFL listening usually 
includes topics based on everyday real-world knowledge (e.g. food, travel, and sport), an EMI lec-
ture involves topics more specialised and professional (e.g. ‘auditing’ in a Finance course). Further, 
an EFL class usually involves listening to short, pre-recorded materials with a minimal range of 
fixed topical knowledge structures. However, a lengthy EMI lecture usually presents topical knowl-
edge following certain academic discourse structures (Thompson 2003), such as stating a thesis at 
the beginning, followed by providing justifications, exemplifications, and concluding remarks 
(Flowerdew and Miller 1997). Such disparity between the type of listening required in EMI and 
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EFL classes may require a re-examination of how students’ English proficiency may affect listening 
processes.

In comparison to EFL classroom listening, the more prominent role of topical knowledge in EMI 
lectures may compel listeners to activate more top-down processes, even for those with limited 
proficiency. Although research exploring this issue is very limited, some initial evidence has 
found that students in a secondary EMI biology class, regardless of their English proficiency levels, 
used more content-mediated strategies than language-mediated strategies (Fung and Lo 2023). For 
example, they adopted strategies such as expansion and mental participation to expand on their 
understanding of disciplinary concepts by adding examples, definitions, and comparisons, as 
well as to prepare answers to teachers’ questions. Moreover, EMI research has found that students 
often resort to previewing to improve their comprehension of EMI lectures (e.g. Ding and Stapleton  
2016; Jiang and Zhang 2019; Zhou and Rose 2021). It is possible that such previewing may help 
students build their repertoire of relevant schematic knowledge to activate more easily top-down 
processing of content when listening in class. When such top-down processing is ‘married’ to bot-
tom-up decoding (Lynch 2006), even listeners with lower proficiency might be able to achieve 
meaningful, in-depth processing of content knowledge. These studies suggest that due to the dis-
tinct features of listening and learning in EMI contexts, English proficiency may play a substantially 
different role in comprehension compared to that in EFL contexts. Subsequently, more research is 
required to re-examine the role of English proficiency in EMI lectures.

The role of motivation in deep processing strategy use

Panadero et al. (2021) argue that deep processing strategies allow for associations to be created 
between new and existing information; these associations facilitate ‘the restructuring of existing 
information’, which is crucial for the ‘successful acquisition of knowledge’ (12). However, since 
such strategies are usually cognitively demanding, researchers have found that their usage is driven 
by certain types of motivational beliefs (e.g. Fenollar, Román, and Cuestas 2007; McWhaw and 
Abrami 2001; Neuville, Frenay, and Bourgeois 2013; Panadero et al. 2021; Phan 2009). One of 
such beliefs is self-efficacy, referring to individuals’ beliefs in their capabilities to achieve 
domain-specific goals (Bandura 1997). Research exploring students’ learning of academic subjects 
has found high self-efficacy to be associated with increased use of deep processing strategies 
(Fenollar, Román, and Cuestas 2007; Neuville, Frenay, and Bourgeois 2013; Phan 2009). In L2 
listening, students’ self-efficacy has been identified as an important factor affecting comprehension 
(e.g. Graham 2011; Graham and Macaro 2008; Mills, Pajares, and Herron 2006; Yeldham and Gruba  
2016), and recent EMI research has even pinpointed self-efficacy as a significant predictor of 
students’ academic performance (e.g. Soruç et al. 2022; Thompson et al. 2022). In EMI lectures, 
it is possible that students with high self-efficacy may panic less in the face of comprehension break-
downs and handle anxiety better in such circumstances (Graham 2011; Zhou et al. 2023), hence, 
helping them more effectively process subject content.

Conceptualised within a social cognitive framework of motivation, Pintrich et al. (1991) devel-
oped the Motivated Strategies for Learning Questionnaire (MSLQ). The MSLQ includes three 
value-laden constructs that measure reasons why students engage in an academic task: intrinsic 
goal orientation, extrinsic goal orientation, and task value. Intrinsic goal orientation refers to 
learning motivated by an internal curiosity and mastery. Extrinsic goal orientation, on the 
other hand, refers to learning aimed at achieving external ends such as getting good grades or 
praise from others. Task value measures students’ perceptions of how important, useful, and 
interesting the learning task is. Educational research has found that students who value the 
task are more likely to adopt deep processing strategies (e.g. Neuville, Frenay, and Bourgeois  
2013; Pintrich and Schunk 2002). Furthermore, an intrinsic goal oriented at mastery has been 
found to be positively related to academic performance (e.g. Tanaka and Yamauchi 2001; Van-
steenkiste et al. 2004). Students with intrinsic goals were also found to engage in more critical 
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thinking to improve their understanding of subject content (Phan 2009) and to use more cogni-
tive strategies in general (e.g. Ames and Archer 1988; Pintrich and Schunk 2002; Vermetten, 
Lodewijks, and Vermunt 2001). Research on extrinsic goal orientation has produced mixed 
results, with studies reporting positive (e.g. McWhaw and Abrami 2001) or negative correlation 
(e.g. Wolters, Yu, and Pintrich 1996) with students’ strategy use.

To summarise, previous research has raised concerns that students might not be able to process 
content knowledge in depth during EMI lectures, even though there has been limited empirical evi-
dence. Students’ English listening proficiency and motivation have been found to influence strategy 
use in EFL listening and academic learning respectively, whereas their roles have seldom been 
examined in EMI settings. This study therefore hopes to understand students’ use of deep proces-
sing strategies when listening to EMI lectures, and to identify whether English proficiency and 
motivation contribute to students’ reported strategy use. The study aims to answer two research 
questions: 

1. To what extent do students employ strategies for the deep processing of content knowledge 
while listening to EMI lectures?

2. What are the roles of English listening proficiency and motivational beliefs (i.e. self-efficacy, goal 
orientation, and task value) in students’ use of strategies for the deep processing of content 
knowledge in EMI lectures?

Methodology

The study adopts a triangulation mixed-methods design, collecting quantitative questionnaire and 
qualitative interview data concurrently, analysing each dataset independently, then merging them 
for interpretation and triangulation of the findings.

Research context and participants

We collected all data at an EMI university in southeast China. The university is a comprehensive 
university jointly run by a Chinese university and its partner university in an Anglophone country. 
Around 900 academic staff from more than 50 countries teach at the university, through the official 
teaching language of English. Students are required to participate in the Oxford Online Placement 
Test (OOPT) upon admission, which is a standardised test validated by Oxford University Press 
(2020). The test benchmarks students’ English proficiency according to the Common European 
Framework of Reference for Languages (CEFR). After requesting permission from the ethics com-
mittee and senior management of the university, we were granted permission to use the test scores 
of students majoring in Business and Humanities and Social Sciences from which we drew our 
sample.

The questionnaire participants were purposively sampled to include 316 first-year students, all of 
whom graduated from Chinese-medium secondary schools, with Mandarin Chinese as their L1. 
Their English listening proficiency was well balanced, including 73 students at a basic level of A1 
or A2, 138 students at an intermediate level of B1, and 105 students at an upper-intermediate or 
advanced level of B2 or above. The majority of the students have never studied or lived abroad 
(n = 275), while a small number spent less than one month abroad (n = 41). There were 246 female 
participants and 70 male participants. This imbalance in gender distribution may be due to the fact 
that our selected subject areas tend to attract more female students. From the questionnaire respon-
dents, we followed a maximum variation sampling strategy to recruit 35 students for semi-struc-
tured interviews. The sample is balanced across low, medium, and high proficiency levels (A1 to 
A2: n = 9; B1: n = 15; B2 to C2: n = 11).
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Data collection instruments and procedures

Quantitative data collected for the study include students’ OOPT listening scores (total score 120), 
as a measure of English listening proficiency, and responses to three questionnaires. The question-
naires were adapted from existing scales and checked by four experts in EMI and listening research 
to improve content validity. The questionnaires were piloted with 122 first-year students to improve 
the clarity of wording and then validated with factor analysis in previous studies (Zhou and Rose  
2021; Zhou and Thompson 2023b).

The 15-item Deep processing listening strategies questionnaire was adapted from the MSLQ (Pin-
trich et al. 1991) and uses a 6-point Likert scale (1 = strongly disagree; 6 = strongly agree). It 
measures students’ use of elaboration, organisation, and critical thinking strategies, which Pintrich 
(2004) identified as deep-level strategies (see Zhou and Rose [2021] for the items and factor analysis 
results). Elaboration strategies build internal connections between new and prior knowledge. 
Organisation strategies involve structuring and outlining content knowledge. Critical thinking strat-
egies refer to the critical evaluation of teachers’ speech and developing alternative ideas. Cronbach’s 
α for the whole questionnaire was 0.91, with the three factors at 0.85 (elaboration), 0.81 (organisa-
tion), and 0.86 (critical thinking), respectively, indicating a relatively high reliability (as per Dörnyei 
and Dewaele 2023).

The 14-item Motivation in learning EMI courses questionnaire, also adapted from the MSLQ, 
measures students’ intrinsic goals (for curiosity and mastery), extrinsic goals (for external 
rewards), and task value (perceived importance, utility, and interest in learning subject content 
through English) to learn in EMI courses (see Zhou and Thompson [2023b] for the items and 
factor analysis results). The questionnaire demonstrated an acceptable reliability with Cronbach’s 
α at 0.85; all individual factors exceeded 0.70. Since self-efficacy is domain-specific (Bandura  
1997), we used an independent Self-efficacy in listening to EMI lectures questionnaire to measure 
students’ perceived capability of understanding EMI lectures, on a scale from 0 (cannot under-
stand at all) to 100 (certainly can understand), following Bandura’s (2006) advice (see Zhou 
and Rose 2021 for the items and principal component analysis results). The questionnaire was 
highly reliable with a Cronbach’s α of 0.97.

Finally, the first author conducted semi-structured interviews the week after the questionnaires 
were distributed. The interviews were conducted in the participants’ and interviewer’s shared L1 
(Mandarin Chinese) to encourage free discussion and elaboration. During the interviews, students 
were asked about their strategies for understanding EMI lectures, their feelings and motivation to 
study in EMI courses, and to comment on whether and how they think the two aspects are related. 
Probes were provided to facilitate further reflection when relevant themes were touched upon. The 
interviews were audio-recorded and transcribed for data analysis.

Data analysis

Questionnaire data were analysed using SPSS 27.0. Descriptive statistics such as mean and standard 
deviation (SD) were calculated to answer RQ1, outlining students’ use of deep processing strategies. 
To answer RQ2, a hierarchical multiple regression analysis was conducted, with deep processing 
strategies as outcome variables and controlling for basic demographic variables (i.e. gender, 
major, study abroad experience) as covariates. Students’ listening proficiency and motivational vari-
ables were entered stepwise into the model as predictor variables to delineate changes in the var-
iance in strategy use explained by proficiency and motivation, respectively. Assumptions of 
linearity, normality of residuals, and homoscedasticity were checked, while confirming that no mul-
ticollinearity issues existed prior to the analysis.

Thematic analysis of interview data was conducted with NVivo 11.0 to supplement and triangu-
late findings for RQ2. Transcripts of individual interviewees (referred to as ‘cases’) were given an 
attribute of ‘proficiency’ in NVivo that distinguished them into high (B2 and above), medium 
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(B1), and low (A1 to A2) proficiency groups. Then, following Kuckartz’s (2014) guidelines, tran-
scripts were read carefully to code relevant passages into two main categories of ‘deep processing 
strategies’ and ‘motivation’. Within each main category, data were coded inductively to allow 
sub-categories and themes regarding strategies (e.g. elaboration) and motivational beliefs (e.g. 
intrinsic goal) to be identified. Then, using the ‘matrix coding’ function, passages coded under 
different proficiency levels were retrieved to examine similarities and differences in strategy use. 
Excerpts coded under both ‘strategies’ and ‘motivation’ were also retrieved to investigate the 
relationship between the two.

Findings

Students’ use of deep processing listening strategies

The descriptive statistics show that students in general reported a moderate use of deep processing 
strategies when listening to EMI lectures, where the mean value for elaboration, critical thinking, 
and organisation strategies all exceed the middle point 3.5 (see Table 1). Overall, elaboration is 
the most heavily used strategy (Mean = 4.42, SD = 0.66), where over 80% of students reported to 
relate their teacher’s talk to the students’ prior knowledge and use information from pre-reading 
to make sense of what they heard in class. A moderate level of critical thinking was also noted 
(Mean = 4.01, SD = 0.75), where more than 70% of students, to varying degrees, considered alterna-
tive ideas and developed their own ideas when hearing an assertion or conclusion in class. Notably, 
however, only 47% of students reported using the strategy ‘questioning whether ideas are convin-
cing when presented’, indicating that less than half of the students reported challenging the auth-
ority of teachers when listening. Students generally used organisation strategies (Mean = 3.99, SD =  
0.85) to coordinate ideas heard in EMI lectures, and much of the effort took place after class: 
Around 70% of the students tried to identify important ideas and create lists of key concepts by 
referring to class notes. However, when students listened in class, only around 45% of them 
reported resorting to visual tools such as charts, diagrams, or tables to organise the information, 
though the majority (75%) reported taking notes of key points. This suggests that students might 
be selectively using certain strategies to assist comprehension during EMI lectures and then further 
deepening their understanding after class with more cognitively demanding strategies.

Table 1. Descriptive statistics of students’ use of deep processing listening strategies.

Strategy items M SD % of use

Elaboration 4.42 0.66
Relating what the teacher says to what I already know 4.58 0.81 87.6
Pulling information from other sources (e.g. pre-reading) to help understand 4.53 0.90 81.5
Connecting concepts heard in class with pre-class reading to help understand 4.46 0.84 83.7
Applying ideas heard from teacher to other class activities (e.g. discussion) 4.35 0.89 79.1
Writing brief summaries of main ideas of teacher talk 4.27 0.93 75.4
Relating ideas heard in this lesson to other lessons 4.22 0.92 72.8

Critical thinking 4.01 0.75
Thinking about alternatives when hearing an assertion/conclusion in class 4.21 0.87 75.3
Developing ideas on my own based on what I hear from the teacher 4.16 0.90 73.5
Playing around ideas of my own related to what I hear 4.15 0.89 72.5
Questioning supporting evidence when hearing an interpretation/conclusion 3.93 0.94 66.2
Questioning whether ideas are convincing when presented 3.62 1.07 47.0

Organisation 3.99 0.85
Identifying important ideas by browsing class notes after class 4.23 1.04 69.8
Outlining key points to organise thoughts while listening 4.16 1.00 75.6
Organising and listing key concepts after class using the class notes 4.11 1.04 68.9
Using charts, diagrams or tables to organise ideas while listening 3.49 1.18 44.8

Note. ‘% of use’ refers to the total percentage of students who have answered ‘somewhat agree’, ‘agree’ or ‘strongly agree’ to the 
use of strategy item.
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The role of proficiency and motivation in deep processing strategy use

How proficiency and motivational beliefs predict strategy use
Table 2 presents the results of the hierarchical multiple regression analyses that enter listening 
proficiency and basic demographic variables (i.e. gender, major, study abroad experience) in 
Model 1, and then incorporate motivational variables in Model 2. In Model 1, when listening profi-
ciency was the only predictor variable (with basic demographic variables controlled for as covari-
ates), it failed to predict a significant amount of variance in any strategy type, as indicated by the R2 

of the model. However, in Model 2, when motivational variables were incorporated, the model sig-
nificantly explained 38.6% of variance in elaboration (F(8,281) = 22.06, p < .001), 25.3% of critical 
thinking strategies (F(8,281) = 11.86, p < .001), and 21.5% of organisation (F(8,281) = 9.63, p  
< .001). The results highlight students’ motivational beliefs as key predictors of deep processing 
strategy use, surpassing that of listening proficiency.

Among the motivational beliefs, intrinsic goal orientation and self-efficacy consistently predicted 
all three types of strategies. Students’ intrinsic learning goals appeared to be the strongest predictor, 
as indicated by a larger β value for predicting the strategy of elaboration (β = .30, p < .001), critical 
thinking (β = .30, p < .001), and organisation (β = .28, p < .001). Extrinsic goal orientations, however, 
failed to significantly predict any strategy use. This indicates that when students are curious about 
the subject content, instead of seeking external rewards, they tend to employ strategies to process 
knowledge in depth and engage in more meaningful learning. In addition to intrinsic learning goals, 
self-efficacy was another significant predictor of all strategy types, though with a moderate effect for 
critical thinking (β = .31, p < .001) and smaller effect for elaboration (β = .18, p = .004) and organi-
sation (β = .19, p = .005). This suggests that when students are confident about their ability to under-
stand EMI lectures, they may more critically evaluate the ideas that are presented by their teachers, 
and try to connect and organise knolwedge points to form a coherent cognitive map of subject 
content .

A closer look at the role of English listening proficiency and motivation
Findings from the interview data largely support the statistical results to reveal that motivational 
beliefs seemed to impact more heavily on students’ deep processing of content than their English 
listening proficiency. However, although low-proficiency students resembled their highly proficient 
peers in some aspects of deep processing strategy use, they differed substantially in how they pre-
viewed before class to enable such strategy use in class. We present the representative excerpts 
below with students’ pseudonyms and their English listening proficiency (e.g. Yu, A1).

The role of English listening proficiency. Findings from the interview data reveal that when low- 
proficiency students reported using deep processing strategies, they seemed to rely heavily on pre-
viewing before classs as a requisite for such strategy use. Compared with their more proficient peers, 
these students tended to engage in more detail-oriented and effortful previewing. For example, Yu 
(A1) described her previewing process as follows: 

I like to prioritise textbooks or pre-reading materials first, and then PowerPoint slides. Because the textbooks 
are more comprehensive and contain more details, if I read them first and then the slides, I can better grasp 
key content. … When I read slides, I read them line by line, very carefully, and sometimes I’ll take note of my 
own understanding next to the key points. I also study the structure [of reading materials], repeatedly reading 
the subheadings and the main idea below each subheading.

Similarly, other low-proficiency listeners also reported ‘trying to understand the meaning of every 
sentence’ when previewing (Zhi, A2) and ‘reading the textbook several times to understand more’ 
(Xin, A2). This detail-oriented process of previewing seemed to enrich the topical schemata of the 
students, catalysing strategic processes such as meaning inferencing when comprehension problems 
occur in class: ‘If I’ve read about this company case before class, I can guess what the teacher means, 
even if I don’t know some expressions, and develop my own thread of analysis’ (Luo, A2). By 
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relating to what they previewed, these students seemed more capable of anticipating teacher’s talk as 
well as connecting and structuring knowledge, as noted by Yu (A1): 

After I’ve previewed, I feel it’s easier to follow the teacher’s pace. I can relate to the knowledge structure of the 
preview, have a more concrete direction, predict what the teacher is going to say, and notice the links between 
knowledge.

In contrast, higher-proficiency students were inclined to simplify their previewing processes, focus-
ing only on the general knowledge structures, as reflected in Hao’s (B2) comment: 

When I preview, I go over the materials and circle the words I don’t know. I’ll check the slides and glance over 
the titles and subtitles so that I’ll know the general structure. I often don’t read the examples and details 
because the teacher will cover these in class anyway.

For these students, previewing was perceived conducive to deep processing in lectures but not indis-
pensable: ‘If I don’t preview, surely it will affect some of my understanding. But if I concentrate and 
listen well in class, the effect might be minimal’ (Kei, C1). As such, it seems that low-proficiency 
students relied on laborious previewing to build up their topical and structural schemata for 
more meaningful processing in class; however, such processes seemed optional, if not unnecessary, 
for their highly proficient peers.

The role of motivational beliefs. Another theme we identified in the interview data was that stu-
dents’ learning effort in (and outside of) EMI classes appeared to be primarily driven by their motiv-
ation to learn content knowledge. When the topics of EMI lectures were perceived as having high 
practical value and relating to their daily life, students may become more curious and develop an 
intrinsically driven goal, which could in turn make them concentrate more deeply while listening. 
This was reflected in Han’s (B1) account: 

If a topic is close to my life, and I know about it, I would feel more interested. For example, many of us like to 
drink Starbucks. If the teacher can use this as ‘bait’ to teach us, then surely it will stimulate our interest, and we 
would listen carefully to know the values and business operations behind this brand. I might also look for 
additional materials about it to read after class.

As can be seen from Han’s comment, the relevance and usefulness of subject-content knowledge 
seemed to cultivate an intrinsic learning goal, which not only made him more focused in class 
but also promoted further learning beyond the classroom. When learning is driven by an internal 
desire to master academic knowledge instead of just seeking external rewards, students might also 
actively monitor how well they comprehend and reflect on ways to understand in more depth. For 
example, Dou (C2), who scored highly on the intrinsic goal orientation scale, described how he 
monitored and reflected on comprehension during EMI lectures: 

In university lecture classrooms, you can choose to sit in the front row or in the last row – it’s totally up to you 
what type of learning you’d like to achieve. For me, this course is important, and I’m interested in the content 
itself so I always try to find a nice spot in the first row, where I can see the teacher and answer questions. I 
always try to answer every question. But sometimes when I hesitate or even can’t answer certain questions, 
I ask myself: Why can’t I answer it? Why is there only a vague concept?

For Dou, the desire to ‘always sit in the front row’ indicates a strong intrinsic learning goal that is 
oriented at mastering content knowledge. Having this goal in mind activated a series of questions he 
asked himself when his monitoring identified problems in understanding. These problems then 
served as a source of self-reflection, offering diagnostic information about the effectiveness of lec-
ture comprehension. Potentially, such reflection can further turn into opportunities for adaptations 
in shaping his future learning behaviour.

In addition, students’ self-efficacy in their listening ability, as emerged from the interview data, 
seemed to particularly affect certain deep processing strategy use such as critical thinking. 
Inadequate self-efficacy appeared to result in a sense of self-doubt, impeding attempts such as 
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the critical evaluation of the teacher’s talk in class. Tian (A2), for example, described such a 
moment: 

Sometimes, I might have a bit of my own understanding, and it might be different from what the teacher has 
talked about. But I tend to doubt myself a lot, and I always worry if I’ve understood the teacher correctly. After 
all, listening is my weakest English skill. So, still, I kind of respect what the teacher says as the authority, 
because I’d feel that I might have understood it wrongly due to my poor English.

As can be seen from the excerpt, although Tian (A2) recognised differences between her own 
understanding with that of the teacher, she quickly attributed it to a possibility that she ‘understood 
it wrongly’. In contrast, highly efficacious students tended to seek confirmation and explanations for 
differences in understanding, even though their proficiency might be low: ‘When my understanding 
differs from what the teacher has talked about, I’d ask her after class, tell her how I thought, and 
then she might tell me what the problems are with my understanding’ (Yuan, A2). It thus appears 
that highly efficacious students might be more likely to engage in a thorough understanding of the 
issue by comparing and evaluating alternatives perspectives, instead of immediately negating their 
own thoughts due to their perceived inability to understand as low-efficacy students did.

Discussion

This study investigated the deep processing strategies used by students when listening to EMI lec-
tures at the university level. Several major findings are noteworthy. First, students reported using a 
range of deep processing listening strategies when they listened to lectures, including elaboration 
(e.g. relating what the teacher says to what I already know), critical thinking (e.g. thinking about 
alternatives when hearing an assertion/conclusion in class), and organisation (e.g. identifying 
important ideas by browsing class notes after/outside of class). However, among these strategies, 
two strategies were used by less than half of the students, and they are: ‘questioning whether 
ideas are convincing when presented’, and ‘using charts, diagrams or tables to organize ideas 
while listening’. The comparatively lower use of the former strategy might be due to strong cultural 
influences on Chinese students, who have been documented as regarding listening to the teacher, 
and not questioning, as respecting the teacher (An and Thomas 2021). As a result, they may be 
viewed, unnecessarily, as being less disposed to critical thinking (e.g. McBride et al. 2002). For 
the less common use of charts and diagrams to organise ideas while listening, one possible reason 
could be that students may not have been aware of or received strategy training on how to use 
charts, diagrams, or tables to organise their ideas while listening. This echoes Goh and Hu 
(2014), who also point out that certain strategies under used by Chinese ESL listeners were due 
to their lack of awareness of these strategies rather than an unwillingness to use the strategies. In 
other words, if we expect students to use certain strategies, we have an obligation to assess their 
awareness of those strategies, and, if necessary, provide systematic instruction and support (see 
Reinders et al. 2023).

A second major finding of our study is that English listening proficiency failed to significantly 
predict students’ use of deep processing strategies in EMI lectures. This finding posits differently 
from studies that found English proficiency a significant predictor of EMI academic success (e.g. 
Rose et al. 2020; Thompson et al. 2022) and indicates that low proficiency might not necessarily 
always result in shallow processing of content. Interview findings in our study show that when stu-
dents were limited in their proficiency, they managed to compensate for their lack of understanding 
by engaging in thorough previewing, carefully studying pre-reading materials and developing elab-
orate knowledge structures. Lynch (2006) suggests that listeners may draw on both content and for-
mal schemata to understand an academic lecture. Content schemata refer to networks of topical 
knowledge while formal schemata represent the structure of knowledge. Therefore, it might be 
possible that such previewing enriched students’ content schemata by adding knowledge details 
and built their formal schemata for anchoring knowledge points when listening to 
EMI teachers (see Zhou and Rose 2021).
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Finally, our study highlights that students’ intrinsic learning goals and self-efficacy might play a 
more important role than listening proficiency in driving their processing of content knowledge in 
EMI courses. Such findings align with previous educational research, which has found that intrinsic 
goals oriented at mastery and curiosity are positively related to academic performance (e.g. Tanaka 
and Yamauchi 2001; Vansteenkiste et al. 2004) and cognitive strategy use (e.g. Phan 2009; Pintrich 
and Schunk 2002; Vermetten, Lodewijks, and Vermunt 2001; Wolters, Yu, and Pintrich 1996). In 
EMI research, it has been found that language-related motivation such as the ideal L2 self failed to 
predict academic performance (Rose et al. 2020; Xie and Curle 2022). Our finding builds upon this, 
and suggests that learning effort and, possibly, learning success, might be more closely associated 
with content-related beliefs rather than language-related beliefs in EMI educational contexts. Stu-
dents’ self-efficacy was also found to predict a variety of deep processing strategies, particularly criti-
cal thinking. Graham (2011) points out that in academic English listening tasks, self-efficacy is 
particularly important in helping learners to reduce anxiety and handle the authentic, live, and 
ephemeral input. In EMI research, self-efficacy has also been identified as a significant predictor 
of students’ academic performance (e.g. Soruç et al. 2022; Thompson et al. 2022), and such 
efficacy beliefs may change as students progress into EMI courses (Zhou et al. 2023). Our 
finding extends understanding in this line of research and shows that when students are confident 
in their listening, they might be more inclined to carry out higher-order thinking, critically compare 
their understanding of content with the teacher’s input, and seek explanations for disparities rather 
than negating their own understanding. Such meaningful engagement with the content may 
enhance their academic study, which can potentially explain why self-efficacy was found to be a sig-
nificant predictor of EMI success.

Conclusion and pedagogical implication

The study addresses a central issue in EMI research by exploring whether students report using 
deep-level strategies for processing content knowledge when listening to EMI lectures. Our study 
reveals that students reported using a variety of such strategies to varying degrees, and their strategy 
use was associated more closely with their self-efficacy and intrinsic learning goals than their Eng-
lish listening proficiency.

Our study points to the importance of fostering students’ self-efficacy beliefs in listening and 
nurturing an internal curiosity for content learning in EMI programmes. Previous studies have 
suggested that enactive mastery experience, that is, students building up their self-efficacy through 
previous successful learning experiences, can help students achieve better learning results in EMI 
(Thompson et al. 2022). EMI courses could consider structuring topics according to a progression 
of difficulty levels, starting with introductory topics early in the course to help students build their 
confidence to understand, and then incorporate more intellectually challenging content in later ses-
sions. Put simply, a sink or swim approach to listening in EMI lectures is likely detrimental, both 
immediately and long term.

Furthermore, EMI lecturers can consider embedding examples relevant to students’ personal 
experience to raise their perceived value and curiosity about the course so as to drive their deep 
processing strategy use. Systematic instruction to raise awareness of and develop competency in 
using deep processing strategies is also likely to be beneficial (Reinders et al. 2023). Finally, our 
study suggests that providing high-quality pre-reading materials prior to EMI lessons may be 
especially important for low-proficiency listeners (Flowerdew and Miller 2005; Zhou and Thomp-
son 2023a). Such materials might serve as ‘advance organisers’ (Herron et al. 1998; Jones and Plass  
2002), which may help students develop relevant content and structural schemata so that they can 
activate deep processing strategies to comprehend, organise, and retain information better when 
listening to EMI lectures.

Several limitations of the study should be noted, forming the basis for our suggestions regarding 
future research. In this study, we adopted questionnaires and retrospective interviews to explore 
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students’ listening strategy use at a relatively broad level. Such methods are useful for gaining gen-
eral insights into strategic behaviour; however, more in-depth methods are available and should be 
considered in future studies (Cohen et al. 2023). For example, we encourage researchers to explore 
video-recording EMI lectures, if possible, and then use stimulated recall interviews to examine more 
contextualised, task-specific strategy use. Furthermore, case-based methods such as Process Tracing 
could help to extend analyses beyond common themes and incorporate a mechanistic, temporal 
dimension to trace strategic behaviour over time (e.g. from the start of a task to completion, 
throughout a lecture, during a term, and so on, see Hiver and Al-Hoorie 2020; Thomas et al. forth-
coming). Further still, our study sampled from disciplines related to business, social sciences and 
humanities, which may involve more conceptual explanations than STEM subjects that depend 
more on mathematical formulaic expressions or graphical illustrations. Since students’ strategy 
use might be contingent on discipline-specific discourse features and pedagogical moves (Dafouz, 
Hüttner, and Smit 2018; Fung and Chung 2023; Hu and Liu 2018), future research can sample from 
different subject areas to compare and unpack the complexities of students’ strategy use across aca-
demic disciplines.
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