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A B S T R A C T

With the advancement of digitalization and blended learning, the integration of internationalization and tech
nology has become increasingly significant in the context of English-medium Instruction (EMI). Both in-person 
and live online EMI courses delivered by foreign teachers (EMI-FT) have emerged as key components of Chinese 
universities’ internationalization strategies. EMI refers to the use of English to teach academic subjects in non- 
English-speaking countries, exposing students to the challenges of intercultural learning and communication. 
Prior research indicates that such environments often provoke emotional disturbances, especially in virtual 
settings where interpersonal engagement is limited. As an essential component of intercultural competence, 
intercultural sensitivity (IS) is believed to play a crucial role in enhancing students’ ability to adapt and succeed 
in EMI-FT environments. Specifically, IS may influence deep learning (DL), which promotes a deeper under
standing and the application of knowledge. However, existing studies have rarely examined how IS affects 
students’ learning experiences and outcomes in both in-person and online EMI-FT contexts. Guided by Biggs’ 3P 
(Presage–Process–Product) model, our study constructs a mediation framework to investigate the relationships 
among IS, DL, and learning outcomes (LO) across both delivery modes. Data were collected using self-reported 
instruments from 1192 students across five universities in southern China. The results revealed that: (1) students 
perceived live online EMI-FT as less effective than in-person EMI-FT in promoting DL and LO; (2) IS was posi
tively associated with both DL and LO; (3) DL mediated the relationship between IS and LO, with a more sub
stantial mediation effect in the online setting; and (4) multi-group analysis revealed significant differences in the 
IS–DL–LO pathways between in-person and online samples. These findings offer actionable insights for univer
sities seeking to tailor EMI-FT strategies to enhance student engagement and learning across diverse instructional 
formats.

1. Introduction

In 2020, COVID-19 compelled higher education institutions globally 
to adopt online distance learning, resulting in an accelerated trend in the 
utilization of online education (Renz & Hilbig, 2023). Most universities 
have since implemented distance learning via online learning systems 
(Asmoro, 2024). Their transition from offline to online learning is 

influenced by numerous complex factors (Liu, 2023a). Online teaching is 
prone to triggering issues such as emotional anxiety or digital burnout 
barriers (Lan & Saad, 2025; Shao et al., 2023; Yang & Du, 2024). This 
shift in teaching mode has also decreased the quality of online learning 
and hindered students’ ability to engage in deep learning (Al-Nuaimi 
et al., 2023). Unanticipated problems in health, the economy, and ed
ucation have compelled governments and institutions worldwide to 
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make adjustments. As a result, many schools quickly adopted online 
education, often referred to as virtual classrooms, e-learning, or distance 
learning, to maintain their students’ access to education. The impact of 
online learning on student achievement compared to conventional in- 
person education has not been well investigated (Jiao et al., 2022; Pei 
& Wu, 2019), despite its growing popularity.

Digital technology has significantly influenced the trend of interna
tionalization in higher education during the era of digitalization and 
blended learning (Knight, 2008). Deep learning-based approaches pre
dict learner performance in in-person and online courses. Scholars 
(Guimarães & Hildeblando, 2021; Helm, 2020) have investigated the 
relationship between internationalization and technology use in English 
Medium Instruction (EMI), which refers to the teaching of subjects in 
English in countries where English is not the first language (Li & Pei, 
2024). In-person and live online English Medium Instruction taught by 
foreign teachers (EMI-FT) from native English-speaking countries has 
emerged as a crucial element of international strategies in Chinese 
universities, garnering increasing attention.

Research on student outcomes in online learning indicates that on
line learners typically achieve less favorable results than their peers in 
traditional classroom environments (Alarifi & Song, 2024). Notably, a 
considerable amount of research on online learning has primarily 
focused on its potential effects (Majzoub, 2024) or explored different 
perspectives related to distance education. In the contemporary online 
learning context, numerous students struggle to maintain attention over 
extended periods, resulting in inadequate deep learning. This is pri
marily evident in a lack of deep learning behaviors, insufficient 
engagement in critical thinking and knowledge processing, failure to 
apply theories and concepts to real-world issues, and poor long-term 
retention of knowledge (Almulla & Al-Rahmi, 2023). Consequently, 
numerous scholars have proposed that additional research be under
taken to enhance online deep learning (Aderibigbe, 2021). Deep 
learning encompasses critical thinking, integrating new knowledge with 
existing understanding, and forming novel connections and concepts 
(Zhao & Liu, 2022). Tao and Gao (2022) assert that deep learning en
compasses reflective learning, critical thinking, active learning, and 
additional dimensions related to the intricate cognitive processing of 
stimuli. This approach facilitates the comprehension and rendering of 
information meaningful to learners, thereby fostering more enduring 
and significant memory traces. Deep learning serves as both a learning 
method and an outcome (Yang & Zhang, 2024).

Deep learning enables students to connect with foundational 
knowledge, construct a novel knowledge framework, and develop crit
ical, reflective thinking alongside active learning behaviors. Further
more, students can achieve high-quality learning outcomes (Adeoye 
et al., 2024). Enhancing students’ deep learning levels in the online 
environment is crucial for improving the quality of their online learning. 
Dormitory students who attend in-class lectures frequently face 
communication and intercultural challenges that significantly impact 
their ability to adjust to the campus or dormitory environment. This 
phenomenon can be attributed to the waning sense of security that 
students previously derived from their nuclear families or socio-cultural 
communities, resulting in an urgent need to establish connections and 
develop a sense of self-identity within a new community (Xu, 2023). 
Students must adjust to their new surroundings, including the experi
ence of dormitory life and freedom from parental supervision. They 
strive to establish connections with new peers and community members, 
assume new roles and responsibilities concerning academic and non- 
academic activities, and work to develop ideas and objectives previ
ously established in their former community to integrate into a larger 
community (Hang & Zhang, 2023). This process will impact the level of 
IS and communication among students in the community, campus 
environment, and lecture classes, as demonstrated by the numerous 
complaints these students have submitted.

The likelihood of social conflict among students arises from varying 
IS and communication levels, which often stem from miscommunication 

during collaborative tasks, influenced by diverse cultural backgrounds 
and perspectives. Factors such as differing methods of expressing ideas, 
communication styles, language, and value systems can affect discus
sions and task completion, reflecting the distinct habits shaped by 
various ethnicities. Miscommunication-related conflicts can impede the 
successful execution of group tasks (Daliri Dizaj & Hatami Khanghahi, 
2022). The preliminary study, conducted through interviews with dor
mitory managers and leaders at a private university in Indonesia, reveals 
various student issues related to IS and communication (Bibi & Hamida, 
2024). These challenges arise from the diverse cultural backgrounds of 
student teachers from multiple ethnic groups, including Java, Betawi, 
Sunda, Madura, Batak, Nias, Ambon, Kupang, Rote, Labuhan Bajo, 
Dayak, Bali, Papua, Lombok, Sangihe, Manado, and Toraja. Such di
versity often leads to social conflicts within the dormitory, ranging from 
minor miscommunications to serious disciplinary violations, including 
theft of money from dorm mates or unauthorized use of personal 
property, such as food or drinks in the refrigerator and toiletries. 
Approximately 30–40 % of first-year student teachers originate from 
diverse regions and frequently encounter communication barriers dur
ing group work in lecture classes or while interacting in dormitories.

Research on IS by Yang and Wu (2023) examined the differences in 
IS among 375 students, considering factors such as gender, courses, 
grades, IS programs, overseas experience, and foreign language profi
ciency. The findings indicated a relatively high level of IS among the 
participants. However, the study faced limitations regarding the 
generalizability of the results, as the IS scale employed did not 
adequately capture the characteristics of IS among students and relied 
primarily on limited qualitative methods and surveys (Yang & Wu, 
2023). English et al. (2022) conducted a study on IS involving 1800 
prospective teachers. The research used an explanatory mixed-method 
design to assess the level of IS among students at UIN Raden Fatah 
Palembang and IAIN Curup. The findings indicate that students at both 
institutions exhibit high IS. However, the study did not implement any 
interventions in classroom learning practices to verify the alignment 
between IS levels and the pedagogical approaches utilized (English 
et al., 2022). Daliri Dizaj and Hatami Khanghahi (2022) researched 
intercultural communication, focusing on effective communication in 
cross-cultural organizations through the exchange of ideas rooted in 
mutual understanding, respect, and credibility. The literature review 
indicates that effective communication with individuals from diverse 
cultural backgrounds can be achieved by empathizing and being sensi
tive to their feelings. However, the literature suggests that further 
quantitative research is necessary to investigate the effects or influence 
of effective communication using appropriate instruments (Daliri Dizaj 
& Hatami Khanghahi, 2022).

EMI-FT courses may be challenging for Chinese students due to 
language barriers, cultural differences, and academic differences be
tween foreign teachers and students (Li & Pei, 2024). Prior in
vestigations suggest that learners’ educational experiences in 
intercultural settings are more prone to emotional disruptions, including 
anxiety and stress (He et al., 2023), compared to those in a singular 
cultural context, due to the complexities associated with adapting to 
different cultures. Moreover, online learning tends to suffer from inad
equate emotional, social, and cognitive interaction, presenting more 
emotional challenges compared to traditional face-to-face learning. 
(Zhu et al., 2022). An intercultural context could intensify the online 
learning anxiety (Pan & Zheng, 2024). The affective component of 
intercultural competence, known as IS, could be crucial in predicting 
students’ deep learning in EMI-FT. The potential connection between 
students’ intercultural competence and their experiences in English 
Medium Instruction (EMI) is well acknowledged. (Hajar et al., 2025; Ou, 
2020; Xiao & Qiu, 2022). There is a lack of comprehensive studies 
exploring the connection between students’ IS and the EMI-FT learning 
experience. Studies show that individuals with elevated IS often 
encounter fewer disruptions from negative emotions. The present 
research explores the connections among students’ IS, learning 
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outcomes, and deep learning in both face-to-face and live online EMI-FT, 
applying Biggs’ 3P (Presage-Process-Product) theoretical framework. 
Our analysis will provide important insights for incorporating and 
enhancing blended teaching approaches in global curricula.

2. Literature review

According to Rose et al. (2023), EMI occurs when academic disci
plines other than English are taught in jurisdictions or countries where 
English is not the native language of the majority of the population. A 
significant trend that has evolved in response to the needs of global
ization and internationalization is EMI. EMI serves as a strategic 
response by institutions to internationalization, while the development 
of EMI courses can facilitate the globalization of these institutions 
(Zheng & Choi, 2024). Students may improve their language abilities 
and gain subject-matter expertise in the same EMI class (Ismailov et al., 
2021). Learners’ motivation, language competency, and learning styles 
all play a role in determining the success of EMI courses, which is crucial 
for maximizing benefits (Pun et al., 2024). Teachers’ perspectives on 
their duties as educators, the language they use in the classroom, and the 
strategies they employ all have the potential to influence their students 
significantly.

2.1. Intercultural sensitivity and students’ learning outcomes in online 
and in-person learning environments

Chen and Starosta (2012) state that IS is the ability to develop feel
ings that help one comprehend and appreciate cultural differences, 
promoting effective and acceptable conduct while communicating 
across cultures. IS involves critical recognition and experience of cul
tural differences. Bennett et al. (1993) argued that the construction of a 
reality that increasingly harbors cultural differences is a driving force of 
progress. They conducted a study that provides significant insights into 
the subject matter. IS is a fundamental element that links intercultural 
awareness and intercultural skill, making it essential for effective 
learning and successful intercultural communication (Spitzberg, 2000). 
Individuals exhibiting elevated IS demonstrate a greater capacity for 
rapid adaptation to unfamiliar environments during interactions with 
individuals from diverse cultural backgrounds, while also displaying a 
strong resistance to frustration and stress.

There is a dearth of empirical studies on EMI in China, since most 
previous studies have concentrated on Europe. According to Guo et al. 
(2024) and Iwaniec and Wang (2023), China has recently experienced 
considerable development, despite being relatively late in adopting EMI 
programs at the university level. Twelve policy initiatives were 
announced by China’s Ministry of Education (MoE) in 2001 to improve 
the undergraduate programs in the country’s higher education system. 
Research by Lin and Lei (2021) suggests that certain Chinese institutions 
have taken extreme measures to promote English Medium Instruction 
(EMI) course teaching by offering financial incentives and enhanced 
career advancement opportunities to faculty members. The rapid growth 
of EMI programs in China has been made possible by both national and 
institutional initiatives. Of 135 colleges questioned in mainland China, 
132 gave a favorable response, according to a study by (Huang & Fang, 
2023a, 2023b). According to Jablonkai and Hou (2023), Chinese uni
versities were rapidly expanding the introduction of EMI courses be
tween 2001 and 2019. Several educational scholars have examined the 
relationship between students’ intercultural competence and their 
experience in EMI (Qiu & Fang, 2022; Rey-Paba et al., 2024). A study 
involving 705 Chinese university students with EMI learning experi
ences demonstrated a positive correlation between student engagement 
and intercultural competence. (Gu et al., 2024). Research in a Swedish 
university examines the communicative competence of university stu
dents in EMI. In the context of EMI, this highlights the need to 
acknowledge the communicative potential of digital materiality and to 
address differences and normativity in international academic 

communication (Ou & Malmström, 2023).
A study of MBA students indicated that participation in task reflex

ivity facilitates the development of enhanced IS among students 
(Lyubovnikova et al., 2015). Likewise, research on Chinese international 
students has indicated that IS serves as a predictor of their academic 
adaptation (Takyi Mensah et al., 2024). Li (2023a, 2023b, 2023c) con
ducted an empirical study on the intercultural teaching mode in the 
flipped classroom, demonstrating its effectiveness in enhancing IS. 
Nevertheless, limited research has explored the relationship between 
Chinese students’ IS and outcomes in EMI(Kim et al., 2017). Prior 
research demonstrates that Interaction Engagement is crucial in 
enhancing IS (Jung et al., 2023). Hence, we propose the following 
hypothesis. 

H1. Intercultural sensitivity is positively associated with learning outcomes 
in EMI-FT courses in Chinese universities.

2.2. Intercultural sensitivity on deep learning in online and in-person 
learning environments

The proliferation of web-based technologies has prompted numerous 
studies on students’ perceptions of their online study time (Jin, Talbot, 
& Mercer, 2021). The study shows that online learning is improved 
when virtual learning resources are easily accessible, when courses are 
flexible, when students can communicate with one another, when 
teachers are prepared and supported, and when courses are well- 
designed and organized. The effectiveness of online language courses 
has been the subject of numerous studies examining factors such as 
course layout, teacher pedagogy, student-teacher dynamics, and the 
development of students’ linguistic competence (Jiang et al., 2022). The 
research demonstrated that incorporating technology into a well- 
planned, coordinated, and executed online course can aid students in 
learning a new language. According to Fang et al. (2022), online 
learning digital technologies provide a virtual environment where 
people can access foreign language learning materials from anywhere at 
any time, which is a definite advantage for learners. According to Li 
(2023a, 2023b, 2023c), students are better able to communicate with 
one another while using online resources, which makes it easier for them 
to do online collaborative writing assignments in English. Online foreign 
language learning is enhanced by strong teacher-student connections, 
according to Shu (2023). Students are more likely to complete language 
learning assignments when instructors provide guidance and support. 
Effective course design is crucial in online foreign language instruction 
(Al-Yafaei & Mudhsh, 2023).

According to research, students’ performance in writing English as a 
Foreign Language (EFL) is enhanced when online courses use wikis, 
blogs, and forums. Therefore, it is recommended that social communi
cation media be integrated into the organization of online EFL learning 
activities (Rahimi & Fathi, 2022). Additionally, an increasing amount of 
literature explores the challenges of providing emergency online foreign 
language training during a pandemic (Maican & Cocoradă, 2021). 
Inadequate social presence and inappropriate communication channels 
and settings (Tao & Gao, 2022), anxiety (Ebadijalal & Yousofi, 2023), 
inadequate peer interaction, and diminished teaching quality (Malik 
et al., 2021) are some of the factors that research has shown to affect 
foreign language learners. According to Wu et al. (2025), students can 
achieve better language learning outcomes through technology- 
mediated collaborative learning assignments, which facilitate commu
nication among themselves. Online peer feedback is crucial for 
improving EFL writing, according to Shu (2023). Problems with emer
gency online language teaching were highlighted by Zou et al. (2021), 
who also offered solutions for language instructors and administrators. 
As part of these steps, we will conduct a needs analysis of the course 
outline, organize the various forms of structure and communication, 
plan the format and delivery of the course, evaluate the course assess
ment, make any necessary adjustments to the original plans, provide 
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teacher training, and set up a collaborative online learning community.
Deep learning was initially conceived as a method focused on active 

engagement and comprehension in the learning process. In 1976, Fer
ence Marton and Roger Saljo first proposed and clarified two concepts: 
deep learning and surface learning, based on the methods learners use to 
obtain and process information (Marton & SÄLJÖ, 1976). Subsequently, 
researchers continue to advance and enhance their theoretical defini
tions within the field of education. Entwistle and Ramsden (1983)
asserted that deep learning and comprehension are demonstrated by 
integrating prior knowledge with new insights by resolving and 
exploring complex problems in unfamiliar contexts. With the rapid 
development of distance education, Offir et al. (2008) pointed out that 
deep learning is a process that enables students to truly understand the 
learning content and retain relevant information in online learning. On 
the whole, in the field of educational psychology, the core of deep 
learning differs significantly from that in the field of computer science, 
as put forward by (Hinton et al., 2006), and it refers to learners’ ability 
in internalizing and understanding the received knowledge, as well as 
transferring such knowledge.

Biggs articulated that deep learning signifies a strong enthusiasm 
among students for the learning material to achieve effective learning 
outcomes, enabling students to engage with and explore it actively 
(Biggs, 1985). This approach allows them to effectively link new 
knowledge with previously acquired information and integrate both 
seamlessly. Currently, most research on deep learning in education fo
cuses on its technological applications in learning (Jamil & Bhuiyan, 
2021). Deep learning is a process where individuals utilize acquired 
knowledge in a different context. In short, deep learning requires 
learners to critically comprehend and assimilate new knowledge and 
concepts, actively incorporating them into their existing cognitive 
framework for effective knowledge construction. In the realm of online 
education, a notable positive correlation exists between learning 
engagement and deep learning within e-learning environments (Zhang 
& Wu, 2015). The concentration of deep learning during offline class 
sessions has a significant influence on the quality of student learning 
(Hou & Chen, 2023). The current study examines deep learning, a topic 
frequently overlooked in international curricula delivered by foreign 
educators. A comparison of Chinese and Japanese participants empha
sizes that non-native language use could improve the IS of Chinese 
participants (Wang et al., 2025). Research confirms that university 
students with good course experience tend to adopt a deep approach and 
achieve better academic success (Diseth et al., 2010). Large-scale 
empirical research on online teaching carried out during the pandemic 
further demonstrated the positive impact of the course experience on 
learning outcomes (El Said, 2021).

According to Erickson et al. (2021), one of the most important skills 
is critical cultural awareness. Porto and Byram (2022) state that critical 
thinking is essential and argue that teachers of languages should not 
only teach their students how to communicate effectively, but also how 
to think critically and humanistically. This is because teachers will 
inspire their students to make a difference in the world after they learn 
these skills in the classroom. Although widely used, this methodology 
has recently come under scrutiny for its ineffectiveness in teaching 
foreign languages. Klimanova and Hellmich (2021) posited that identi
fying oneself with a single native culture, in contrast to the target cul
ture, presents challenges. Khatun (2023), drawing on extant theories, 
critiques their model for its focus on harmony and consensus. 
Notwithstanding the critique, the model continues to exert significant 
influence in foreign language education, serving as a guide for teaching 
and assessing (Erickson et al., 2021), which aligns with the context of 
this study.

The current study investigates the out-of-class intercultural experi
ences of learners of Chinese, Japanese, and Korean languages. This study 
examines the relationship between interpersonal engagement, media 
usage, and the three dimensions of intercultural communication 
competence: approach, analyze, and act. According to the study, self- 

reported increases in all three aspects of intercultural competence 
were positively connected with both interpersonal contacts and media 
consumption related to the target language. However, there was 
consistent evidence that media use had a much larger effect than face-to- 
face communication. Besides, we discussed the implications of these 
results for language teachers. Chinese, Japanese, or Korean students 
have ample opportunities for extracurricular intercultural interaction 
due to the widespread influence of East Asian media and the interna
tionalization of campuses (Hwang et al., 2024).

A recent study indicates that most Iranian learners recognized the 
value of participating in an online community of practice for enhancing 
their IS (Gholami Pasand & Hassaskhah, 2024). Furthermore, in
dividuals’ identification with the online network and the quality of 
online intergroup contact were linked to increased IS (Mancini & 
Imperato, 2024). Research conducted in Macao suggests that university 
students within a multicultural context exhibit a comparatively higher 
level of IS (Chen & Hu, 2023). A mixed-methods study conducted in 
Taiwan found that online intercultural exchanges can enhance students’ 
writing skills and IS (Wu et al., 2023). The utilization of Virtual Reality 
(VR) for IS training indicates that the sense of presence and emotional 
empathy significantly predicted changes in the IS of the VR group (Li 
et al., 2022).

A study involving 80 participants from China and Indonesia exam
ined the impact of learning devices and interaction components in SVVR 
environments, with a focus on intercultural competence and student 
engagement in intercultural learning contexts. The analysis of four 
different learning environments—Basic Learning Environment (BLE), 
Virtual Reality Learning Environment (VRLE), Basic Guide Learning 
Environment (BGLE), and Embodied Interactive Learning Environment 
(EILE)—demonstrates that the EILE, characterized by a greater degree of 
embodied interaction, markedly improves intercultural competence and 
academic engagement relative to the other environments (Wang et al., 
2024). Chinese students in EMI-FT frequently encounter language bar
riers, unfamiliar course content, and intercultural settings, which result 
in confusion and uncertainty during their educational experience (Yan & 
Yaowu, 2019). Recent years have seen a significant integration of in
formation technology into education, leading to the emergence of deep 
learning in e-learning as a prominent topic of discussion. Research in
dicates that digital technology has a positive impact on deep learning 
and educational outcomes (Wu, 2024). 

H2. Intercultural sensitivity is positively associated with Deep learning.

2.3. Deep learning and students’ learning outcomes in online and in- 
person learning environments

The effectiveness of online learning is contingent upon the technol
ogies utilized for delivery. Online resources and materials, video cour
ses, conferencing platforms, emails, LMSs, and multimedia computer 
technologies are some of the technical tools used to improve student- 
teacher engagement and feedback. The instructor is the most critical 
factor in successful learning in a traditional classroom setting. The in
structor’s role in the classroom is closely tied to how students perceive it 
and what they learn. A more effective teacher leads to higher student 
engagement. Committed and enthusiastic educators foster greater con
fidence in their students. Conversely, researchers and educators assert 
that integrating technology within the classroom enhances student 
performance when combined with face-to-face instruction (Lewohl, 
2023).

Integrating digital learning has significantly enhanced the commu
nication dynamics between teachers and students. Throughout the 
classes, there was an invigorating sense that exploring diverse subjects 
in various contexts was both stimulating and engaging. It enhanced 
students’ critical thinking abilities and fostered their capacity for inde
pendent learning. Feedback from students suggests that certain learning 
activities are more effective within the classroom setting due to the 
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necessity of social interaction. In contrast, others are better suited for a 
digital environment beyond the confines of the classroom. Students’ 
learning styles and personality traits are significant determinants in 
identifying the most effective approaches and contexts for their educa
tion. Choosing a technological tool for learning should be done with a 
specific purpose in mind. Hamilton (2022) suggests that when a teacher 
selects a tool without a clear purpose, it can hinder student progress.

Scholars have historically examined the effects of various learning 
approaches on educational outcomes. Numerous empirical in
vestigations have verified connections between deep learning and 
learning outcomes since the concept’s inception. A comparative study 
among medical students with varying learning trajectories revealed that 
those oriented towards deep learning tend to achieve superior clinical 
learning outcomes compared to their counterparts who are oriented 
towards surface learning (Piumatti et al., 2021).

Students who concentrate and actively participate in the learning 
process exhibit markedly superior learning outcomes compared to their 
peers (Zheng et al., 2023). The study demonstrated a fundamental 
connection between learning strategies and results. Students employing 
a deep approach to learning demonstrated slightly superior performance 
on both higher- and lower-order examination questions in lecture and 
practical examination contexts (Thompson & Lake, 2023). Prior 
research has highlighted the intricacies of classroom interactions related 
to student engagement in virtual environments (Querol-Julián, 2023). 
Additionally, a substantial body of academic literature has developed to 
analyze and compare learning experiences in online versus offline 
courses (Gumede et al., 2025; Harper et al., 2024; Liu, 2023b; Sun & 
Zhang, 2023). 

H3. Deep learning is positively associated with learning outcomes in EMI- 
FT courses in Chinese universities.

2.4. Deep learning as a mediator between students’ intercultural 
sensitivity and learning outcomes of EMI-FT in Chinese universities

Researchers first referenced deep learning in the 1970s. Yang and 
Lay (2025) suggested that it should focus on the comprehension and 
retention of learning material. Numerous researchers have broadened 
the definition of deep learning to include idea synthesis, organization, 
and transfer (Zhao & Liu, 2022). In contrast to shallow learning’s 
emphasis on rote memory, deep learning is linked to analytical abilities, 
cross-referencing, creative reconstruction, and autonomous thought 
(Smarandache et al., 2022). Students employing superficial learning 
strategies merely seek sufficient knowledge for task completion or 
course passing (Doyle, 2023). By using deep learning, students can build 
their understanding and grasp of meaning, which in turn helps them 
think critically, make connections between different concepts, and 
identify patterns in the content. Both long-term memory and thorough 
understanding of information are aided by this process (Zhao & Liu, 
2022). Thus, students’ deep learning status measures how well they 
generally engage in online learning. The goal of this project is to 
improve students’ deep learning in both online and in-person learning 
contexts, utilizing online deep learning as a mediating variable. This 
research employs Biggs’s concept of deep learning (Li, 2023a, 2023b, 
2023c), characterized by students’ profound understanding of knowl
edge and concepts, which enables them to transfer, apply, engage in 
critical thinking, and organize information comprehensively.

The skills-based English for Academic Purposes courses at an 
English-medium university in Turkey need improvement, according to 
(Abdioğlu et al., 2022), since they do not do a good enough job of 
developing students’ academic competence to meet the required 
criteria. According to blended-method studies conducted on EMI in East 
and South Asian countries, such as Bangladesh, South Korea, and Hong 
Kong, students struggle to understand class material, learn new words, 
interact with teachers and classmates, and meet disciplinary re
quirements (Rahnuma, 2021). The studies primarily employ 

questionnaires and semi-structured interviews to investigate students’ 
perspectives and experiences with EMI classes. According to Smarand
ache et al. (2022), students can overcome obstacles by combining 
intrinsic motivation, external support, strategic study, and positive peer 
relationships. Regardless of these approaches, it is crucial to critically 
assess the efficacy of EMI courses given the rise of these problems 
(Doyle, 2023). 

H4. Deep learning positively mediates the relationship between intercultural 
sensitivity and learning outcomes in EMI-FT courses in Chinese universities.

2.5. Theoretical model construction

It is essential to identify an educational model that effectively ad
dresses students’ learning in both in-person and online courses, and to 
analyze the contextual factors that present opportunities and challenges 
for EMI-FT. The Presage–Process–Product learning model (3P model) 
proposed by Biggs (1993) serves as a foundational conceptual frame
work for analyzing the interplay of various components in education. 
This model will be utilized to examine student learning in both in-person 
and online courses through three distinct phases: presage, process, and 
product (Abdullah et al., 2024). The 3P model posits that teaching and 
learning are interconnected processes that simultaneously engage with 
the elements of three distinct phases within the learning environment 
(Han, 2014).

The 3P model offers a robust framework for analyzing the potential 
connections among students’ learning characteristics, learning pro
cesses, and learning outcomes within international curricula. Presage 
factors encompass the characteristics of learners before the teaching and 
learning processes, which ultimately shape student behavior throughout 
the learning journey. The second phase involves implementing the 
curriculum, with a focus on how students interact within the learning 
environment. The product phase represents the concluding stage of 
Biggs’ 3P model, characterized by the experiences and outcomes that 
students attain following the curriculum.

At the presage stage, the concept pertains to the variations among 
individual students in their approaches to learning within the same 
teaching context (Biggs et al., 2001). The current study defines EMI-FT 
as a multifaceted intercultural environment specifically for Chinese 
students. IS refers to the capacity to navigate and respond to positive 
emotions in a manner that fosters appropriate and effective interactions 
across cultures. It is regarded as the emotional dimension of intercul
tural communication competence. Previous studies have consistently 
shown that students experience emotional stress in intercultural envi
ronments, particularly in the context of online learning. Consequently, 
we consider students’ IS, which embodies the emotional dimension of 
intercultural competence, as a presage factor that impacts their strate
gies for deep learning and, in turn, influences their learning outcomes. 
Therefore, this study argues that in EMI-FT courses, students with better 
IS should be better able to overcome the difficulties encountered in 
learning and devote themselves to the deep learning process with a more 
open and inclusive mindset, thus obtaining higher-quality learning 
outcomes. The different teaching and learning environments of in- 
person and online EMI will lead to diversity in the three phases of the 
3P model (see Fig. 1).

3. Research design

3.1. Context and participants

This study investigated university students participating in live on
line or in-person EMI-FT programs from five elite universities in 
Guangdong province, located in southern China. In these advanced 
government-sponsored programs, foreign teachers with a background in 
studying abroad were all from native English-speaking countries (e.g., 
the UK, the US, Australia, and New Zealand) with extensive teaching 
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experience in foreign universities in their respective fields. From 2022 to 
2024, a survey for students was distributed through Wenjuanxing, an 
online survey platform, to report on their course participation. A total of 
1500 questionnaires were distributed and collected, with 700 online 
course questionnaires collected from 2022 to 2023 and 800 in-person 
course questionnaires collected in 2024. After data screening, 1192 
valid ones were obtained (with an effective rate of 79.47 %), including 
577 for online courses and 615 for in-person classes. Online courses refer 
to online live courses, where students participate in multi-media class
rooms, while foreign teachers teach online in real-time. For the in- 
person courses, students and foreign teachers are in the same class
room, allowing for face-to-face interaction. After each EMI-FT course, 
the questionnaire was administered to the students, and they were 
informed that their response would not affect their academic perfor
mance. Among the 1192 valid samples, females accounted for 45.22 % 
(n = 539), while males accounted for 54.78 % (n = 653). In terms of 
group composition, the live online group comprised 51.59 % (n = 615), 
while the in-person group made up 48.41 % (n = 577).

The research used Harman’s single-factor analysis to assess the 
common technique bias. According to the findings, the Kaiser-Meyer- 
Olkin (KMO) value was 0.95, and the p-value was less than 0.001. Six 
components were identified through Exploratory Factor Analysis (EFA), 
accounting for 70.88 % of the variance. According to Aguirre-Urreta and 
Hu (2019), the first component failed to meet the crucial requirement of 
50 % as it only explained 38.85 % of the variation. The results demon
strated no significant common technique bias in the data collected for 
this investigation.

3.2. Instruments

The measurement of student learning outcome and deep learning 
was accomplished through an adaptation of items from the National 
Survey of Student Engagement China (NSSE-China), which was devel
oped from the popular US version of NESS (Zeng, 2024). The variable 
scale of learning outcomes is evaluated using seven items selected from 
the Learning Outcome Scale of NSSE-China, an instrument designed to 
assess Chinese students’ perceptions of their learning outcomes in higher 
education. The scale in this study does not distinguish specific di
mensions and has some adaptations to the measurement of EMI-FT 
courses. Each item was rated on a 5-point Likert scale (1 = strongly 
disagree to 5 = strongly agree), with higher average scores indicating 
higher academic engagement. The 24-question Intercultural Sensitivity 
Scale (i.e., ISS-24), designed by Chen (2000a, 2000b) It has shown good 
reliability and validity after being tested by German scholars in various 
cultural contexts. It has now become one of the measurement tools with 
a high degree of international recognition. In 2016, Wang and Zhou 

(2016) proposed that simplifying the ISS-24 to 15 questions, i.e., ISS-15, 
would increase the reliability and validity for Asians. ISS-15 questions 
are concise, easy to use, and have acceptable reliability and validity, 
rapidly spreading around China. The Chinese version of the ISS-15 used 
in this study is based on the English version of ISS-15 and relevant 
literature, encompassing five dimensions: interaction engagement, dif
ferential identification, interaction confidence, interaction enjoyment, 
and interaction attentiveness, each with three questions, totaling fifteen 
questions, seven of which were reversed.

We used the eleven-item, three-dimensional NSSE-China deep 
learning scale for learning process. This scale measures higher-order, 
integrative, and reflective learning. This scale was extensively used in 
China as a trustworthy measure of college students’ participation. Ac
cording to the EMI-FT courses, the items in this study have been 
somewhat modified. A 5-point Likert scale is used to rate the scale. 
Before starting data collection, we ensured that all participants had 
informed consent. We made it clear that their involvement in the 
research was entirely optional, they would remain anonymous if 
desired, and they were free to withdraw at any moment without penalty.

4. Research findings

To assess the validity and reliability of the PLS-SEM approach for 
data analysis, 5000 sub-samples of the t-test were used for 1192 cases. 
Reliability evaluation was conducted using composite reliability (CR) 
and Cronbach’s alpha (α) measures (Hair et al., 2021). To ensure mea
surement accuracy, the researchers examined factor loadings and 
employed the average variance extracted (AVE) metric for assessing 
convergent validity. Additionally, discriminant validity was assessed 
using the heterotrait-monotrait (HTMT) metric and the Fornell-Larcker 
criterion. Hair and Alamer (2022) proposed threshold values for CR 
and Cronbach’s alpha, suggesting that values over 0.7 are appropriate. 
Table 2 presents data indicating that all recorded values fall within this 
acceptable range, confirming the reliability and validity of the scales. 
Convergent validity is further supported by factor loadings (see Table 1) 
and AVE values in Table 2, all surpassing the minimum threshold of 
0.50.

After verifying that the model had converged and met the pre
determined conditions, the next step was to assess discriminant validity 
using the HTMT Criterion. Using the HTMT method by Henseler et al. 
(2015), the discriminant validity assessment involved two approaches. 
Firstly, we computed the threshold value with HTMT to gauge the 
absence of bias or prejudice, which is indicated when scores surpass the 
minimum HTMT level. However, determining precise HTMT cutoff 
values can be contentious, especially when correlations are close to one. 
Some scholars argue that HTMT values should not exceed 0.90, while 

Fig. 1. Conceptual model.
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others suggest a threshold below 0.85 (Hair Jr. et al., 2021). Secondly, 
discriminant validity was assessed by examining HTMT values within a 
confidence range of 0 to 1. Removing the value of 1 from this interval 
highlights the true variability among variables. Table 3 illustrates that 
all HTMT values among different constructs are below 0.85, affirming 
the presence of discriminant validity in this research.

4.1. Structural equation model

After completing the measuring model, the structural equation 
model was calculated. To investigate the mediating effects of Deep 
learning, this study employed the methodologies suggested by (Carrión 
et al., 2017). Four key parameters were used to assess the direct and 
indirect effects of the structural equation model, including the sum of 
variance explained by all constructs in endogenous latent variables, R2. 
Cohen (2013) reported a high, moderate, and low evaluation of 0.26, 
0.13, and 0.09, respectively. The predicted R2 value for Learning out
comes using deep learning is 36 %, and the model is precise in its pre
dictions, as demonstrated in Table 4. The R2 value for the endogenous 
variable learning outcomes is anticipated to be 31.7 % due to IS and 
Deep learning. Table 5 indicates that factors are linked when the value of 
T ranges between − 1.96 and 1.96, implying insignificance at the 95 % 

confidence level. Conversely, if T is below − 1.96 or above 1.96, it in
dicates a significant connection at the 95 % confidence level. Thus, it is 
evident that strong links exist among all the constructs. (See Table 6.)

The research model’s estimates’ significance was assessed using a 
cross-validated redundancy measure (Q2) (Hair & Alamer, 2022). The 
direct effect model’s validity was well-established, as evidenced by the 
Q2 values for the endogenous latent variable, “Deep learning,” and the 
direct link from IS to Learning outcomes (as shown in Table 4), which is 
greater than zero in both groups.

Table 5 shows that the IS has a significant and positive direct effect 
on Learning outcomes in both groups: In-person Session (β = 0.515, t =
10.715, p < 0.00) and Online Session (β = 0.289, t = 4.466, p < 0.00). 
However, the impact of IS on Learning outcomes is greater in the In- 
person session (51.5 %) than in the Online Session (28.9 %). Further
more, the direct effect of IS on Deep learning in both groups, in-person 
sessions (β = 0.600, t = 13.950, p < 0.00) and Online Sessions (β =
0.761, t = 34.685, p < 0.00), was positive and significant. However, in 
this case, the IS on Deep learning has a greater influence in the Online 
Session than in the In-person session. Laslty, for the in-person group, the 
direct path from DL to LO is positive but not statistically significant (β =
0.076, p = 0.099). In contrast, the direct path from IS to DL is highly 
significant (β = 0.600, p < 0.05), and the direct effect of IS on LO is also 
significant (β = 0.515, p < 0.05). Therefore, all direct Hypotheses, H1 
and H2, H3 were supported. As shown in Table 5, the indirect effect of IS 
on learning outcomes through the mediator deep learning is significant 
and positive for both the online session group and the complete group; 
however, it is not significant for the in-person session group: In-person 
session (β = 0.046, t = 1.239, p = 0.1081), Online session (β = 0.153, 
t = 2.786, p < 0.05) and complete group (β = 0.067, t = 2.023, p <
0.05). Hence, hypothesis H4 was supported.

4.2. Differences between the live online and in-person EMI-FT

Table 7 compares the strength of relationships among three varia
bles—Learning Outcomes (LO), Deep Learning (DL), and Intercultural 
Sensitivity (IS) between in-person and online learning sessions. The 
analysis reveals notable differences in how these relationships behave 
across the two modes. The relationship between Learning Outcomes and 
Intercultural Sensitivity (LO → IS) shows a positive difference of 0.226, 

Table 1 
Factor loadings.

Items In-person Online Session Complete

DL1 0.863 0.762 0.830
DL10 0.819 0.810 0.821
DL11 0.842 0.814 0.834
DL2 0.779 0.686 0.753
DL3 0.868 0.836 0.863
DL4 0.876 0.823 0.860
DL5 0.863 0.816 0.852
DL6 0.829 0.818 0.832
DL7 0.812 0.805 0.816
DL8 0.839 0.846 0.849
DL9 0.823 0.806 0.823
IS1 0.758 0.674 0.717
IS10 0.663 0.664 0.657
IS11 0.730 0.728 0.724
IS12 0.737 0.726 0.728
IS13 0.649 0.556 0.609
IS14 0.551 (deleted) 0.497 0.529
IS15 0.690 0.652 0.673
IS2 0.773 0.716 0.748
IS3 0.796 0.758 0.778
IS4 0.715 0.694 0.704
IS5 0.664 0.633 0.648
IS6 0.629 0.610 0.620
IS7 0.759 0.648 0.710
IS8 0.718 0.702 0.716
IS9 0.628 (deleted) 0.596 0.620
LO1 0.867 0.742 0.809
LO2 0.780 0.782 0.783
LO3 0.794 0.731 0.770
LO4 0.793 0.768 0.786
LO5 0.814 0.782 0.801
LO6 0.759 0.684 0.730
LO7 0.764 0.790 0.778

Table 2 
Measurement model analysis.

Variables In-person Online Session Complete

Cronbach’s 
alpha

CR 
(rho_a)

CR 
(rho_c)

AVE Cronbach’s 
alpha

CR 
(rho_a)

CR 
(rho_c)

AVE Cronbach’s 
alpha

CR 
(rho_a)

CR 
(rho_c)

AVE

DL 0.957 0.958 0.963 0.702 0.945 0.946 0.952 0.645 0.955 0.956 0.961 0.690
IS 0.925 0.929 0.935 0.490 0.906 0.910 0.920 0.516 0.917 0.920 0.928 0.565
LO 0.904 0.905 0.924 0.635 0.874 0.876 0.902 0.570 0.892 0.893 0.916 0.608

Note:
Abbreviation: Composite reliability (CR); Average variance extracted (AVE).

Table 3 
HTMT analysis.

In-person Online Session Complete

Variables Heterotrait- 
monotrait ratio 
(HTMT)

Heterotrait- 
monotrait ratio 
(HTMT)

Heterotrait- 
monotrait ratio 
(HTMT)

IS <- > DL 0.401 0.450 0.425
LO < ->

DL
0.643 0.835 0.740

LO < ->
IS

0.603 0.492 0.558

Abbreviations: Learning outcomes (LO); Deep learning (DL); intercultural 
sensitivity (IS).
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with a significant p-value (0.002) in both 1-tailed and 2-tailed tests. This 
indicates that in-person sessions significantly enhance the influence of 
Learning Outcomes on Intercultural Sensitivity, suggesting that students 
feel more supported by instructors when they achieve better learning 
outcomes during face-to-face interactions. Conversely, the relationship 
between Learning Outcomes and Deep Learning (LO → DL) shows a 
negative difference of − 0.161 and a significant 2-tailed p-value (0.000), 
meaning this relationship is stronger in online sessions. It suggests that 
students who perceive better learning outcomes online are more likely 
to engage in deep learning strategies. The third relationship, Deep 
Learning to Intercultural Sensitivity (DL → IS), shows a slight negative 
difference (− 0.125), and is not statistically significant, indicating that 
the mode of instruction (in-person or online) does not meaningfully 
impact how Deep Learning influences Intercultural Sensitivity.

Regarding the relationship with the most impact, Learning Outcomes 
→ Intercultural Sensitivity (LO → IS) stands out with the largest positive 
difference (0.226) and high statistical significance, particularly favoring 
in-person learning. This suggests that the most substantial and mean
ingful difference between learning modes is how much IS students 
perceive when they achieve strong learning outcomes—this emotional 
sensitivity is felt more in face-to-face settings.

5. Discussion

This study establishes the 3P model within the context of EMI-FT 
(English-Medium Instruction taught by foreign teachers), emphasizing 
the dynamic interplay among the presage, process, and product phases. 
These elements influence one another, forming a virtuous cycle that 
strengthens the teaching and learning ecosystem. The findings reveal 
that students’ intercultural sensitivity, learning outcomes, and deep 
learning are positively correlated. Furthermore, the study explores how 
these relationships differ between in-person and online instructional 
environments within Chinese elite universities.

The theoretical framework guiding this research is based on Biggs’ 
3P model, which posits that the components of the educational sys
tem—presage, process, and product—interact in both online and in- 
person intercultural learning settings, influencing students’ adaptation 
and performance. In online learning environments, students must 
overcome unique challenges such as decreased focus and reduced 
engagement. Sometimes, both foreign teachers and Chinese students 
also need to overcome time differences in online live courses. Many 
foreign teachers living abroad in 2022 and 2023 are doing so because 
the COVID-19 pandemic obstructed international talent exchange. These 
issues are often compounded by intercultural communication barriers, 
including linguistic and cultural differences, especially in EMI-FT con
texts. Students with strong communication skills are more likely to 
engage in deep learning, manage their online learning more effectively, 
and actively participate in class activities, ultimately leading to 
enhanced learning outcomes.

Educational literature increasingly highlights the significance of IS in 
pedagogical approaches. Concepts such as culturally centered pedagogy 
(Gulya & Fehervari, 2024), culturally relevant teaching, and culturally 
responsive teaching (Katıtaş et al., 2024) are frequently discussed in this 
regard. While terminologies may differ, the common thread is the 
emphasis on respecting cultural differences (Belford, 2024). Teachers 
who exhibit high IS not only understand their students’ cultural back
grounds and prior learning experiences (Katıtaş et al., 2024), but also 

demonstrate awareness of broader socio-economic and political contexts 
(Zhang et al., 2025).

From a broader educational perspective, preparing educators to meet 
global challenges and develop cultural competence is imperative. 
Teachers’ cultural intelligence is critical in fostering and sustaining a 
multicultural, interactive classroom environment (Zhou et al., 2025). 
Individuals with high cultural intelligence are effective in intercultural 
judgment, decision-making, adaptability, and performance (Thompson 
& Lake, 2023). IS, defined as a willingness to engage with and under
stand individuals from different cultural contexts, often involves 
emotional components such as enjoyment and attentiveness (Pastena, 
2025). It is closely linked to cultural intelligence and is a foundational 
trait for fostering intercultural harmony in educational settings.

Positive, proactive, and outgoing attitudes in intercultural commu
nication significantly enhance interactional enjoyment (Campbell, 
2012; Chen & Isa, 2003; Koyanagi, 2018), influencing students’ aca
demic emotions. Academic emotions are shown to be pivotal in online 
learning, directly impacting learning outcomes (Pan & He, 2024). Stu
dents with higher levels of IS tend to maintain a more resilient and stable 
mindset, enabling them to better cope with the challenges of online 
learning and ultimately achieve better academic results.

This study also investigates the mediating role of DL between IS and 
LO in EMI-FT courses in Chinese elite universities. Biggs et al. (2001)
emphasized that the three components of the 3P model must be balanced 
for the system to function effectively—imbalance may lead to system 
failure. In this context, deep learning is central to the “process” phase 
and is found to have a stronger mediating effect in online courses. 
Interestingly, while indicator values for all dimensions were higher in in- 
person courses, the mediation analysis showed that deep learning plays 
a more critical role in online environments. It suggests that learning is 
more impactful when students engage deeply in virtual settings.

The environmental differences between in-person and online EMI-FT 
courses mediate the relationships among IS, DL, and LO. This finding 
supports prior research (e.g., Katıtaş et al., 2024; Nieto Moreno de 
Diezmas & Fernández Barrera, 2021; Schaller-Schwaner & Kirkpatrick, 
2024), which also emphasizes the moderating role of context. However, 
Ügur’s study found only weak support for such relationships. Research 
by Jin, Xu, et al. (2021) on the views of Austrian students and teachers 
regarding EMI highlighted widespread support for EMI as a means to 
improve language proficiency, reflecting broader global trends.

Despite EMI’s widespread implementation, interaction remains a 
concern across various contexts. Studies from South Korea, China, and 
Italy reveal that although students acknowledge the importance of 
classroom interaction, they often report a lack of high-level engagement 
(Jiawei, 2022; Lee, 2022).

Several studies suggest that traditional in-person education yields 
better academic outcomes than online learning (Shao & Rose, 2024; 
Yuan et al., 2023). For instance, Alarifi and Song (2024) analyzed data 
from 72,000 university students across 433 courses and found that on
line learners often achieved slightly lower academic results. Similar 
findings were reported by Wang et al. (2025), who noted that students 
from for-profit online institutions generally underperformed compared 
to those from in-person institutions. Majzoub (2024) and Bulman and 
Fairlie (2022) also concluded that in-person learning consistently yields 
better outcomes, especially for subgroups such as males, low-performing 
students, and Hispanic learners.

Conversely, other studies present a more favorable view of online 

Table 4 
Coefficient of determination.

In-person Online Session Complete

Variables R-square R-square adjusted Q2predict R-square R-square adjusted Q2predict R-square R-square adjusted Q2predict

Deep learning 0.360 0.359 0.354 0.579 0.578 0.575 0.469 0.469 0.467
Learning outcomes 0.317 0.315 0.306 0.212 0.210 0.186 0.265 0.264 0.256
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education. Alarifi and Song (2024), in a separate study of 43 under
graduate courses at a Malaysian engineering college, reported higher 
academic performance among online students. Swanson et al. (2021)
found that students studying online during the COVID-19 pandemic 
performed better than those in prior traditional cohorts.

Effective online learning environments can support constructivist 
principles through collaborative activities, multimedia tools, and virtual 
laboratories (Salmons & Wilson, 2023). Educators can enhance 
authenticity by incorporating subject-specific pedagogy and integrating 
technologies like virtual museum tours or collaborative timelines 
(Cheng & Lander, 2024). In contrast, constructivist approaches in 
physical classrooms benefit from real-time discussions and hands-on 
tasks (Archambault et al., 2022; Brown, 2022). In the Korean EMI 
context, students favored compensatory strategies—such as self-practice 
and inference—over social and affective strategies like seeking help or 
peer interaction, which appeared to be linked to motivation (Jiawei, 
2022). This supports Cayubit’s (2022) findings that the use of strategy 
and motivation jointly influence academic success.

Ultimately, research on the comparative effectiveness of online and 
in-person learning remains mixed, with multiple variables—such as 
teaching methods, student motivation, and personality traits—playing 
critical roles. Alarifi and Song (2024) found that traits such as consci
entiousness and extraversion significantly impact performance, regard
less of the learning format. Curle et al. (2024) emphasized the 
importance of academic ability in shaping outcomes, while Xu (2023)
noted lower course ratings and classroom respect in online settings. 
These findings underscore the complexity of the online versus in-person 
education debate and highlight the importance of considering both 
learner characteristics and instructional quality.

6. Conclusion

Intercultural sensitivity is a core component of emotional intercul
tural competence, bridging cognitive understanding and actionable 
skills for effective intercultural communication.. The present study 
developed a structural equation model to examine the relationships 
among university students’ IS, deep learning, and learning outcomes. 
The interaction among the three was subsequently analyzed through the 
lens of Bigg’s 3P model. The various roles of university students’ IS in 
both virtual and in-person teaching contexts were elucidated through a 
comparative analysis of online and in-person course data. Despite the 
limitations of online EMI-FT, advancements in digital technologies will 
lead to university teaching reforms increasingly emphasizing the 
emerging trend of blended teaching. The results of this study indicate 
variations in the influence of distinct dimensions of IS on learning out
comes in both online and in-person teaching contexts. Online and in- 
person integrated teaching effectively stimulates students’ intercul
tural competence. It enhances interaction between teachers and students 
through both virtual and real-world engagements in intercultural edu
cation, thereby facilitating the digital transformation of international 
talent development.
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Table 6 
Multi group analysis.

Relationship 
among 
variables

Difference (in- 
person_0 - in- 
onlinesession_1)

1-tailed (in- 
person_0 vs in- 
onlinesession_1) p 
value

2-tailed (in- 
person_0 vs in- 
onlinesession_1) p 
value

DL - > IS − 0.125 0.908 0.092
LO - > DL − 0.161 1.000 0.000
LO - > IS 0.226 0.002 0.002

Abbreviations: Standard deviation (S.D); Learning outcomes (LO); Deep learning 
(DL); intercultural sensitivity (IS).
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6.1. Limitations and implications for further study

Our study presented several limitations, often linked to future 
research directions. We examined the IS of online and in-person teach
ing models after the course. However, it did not analyze the differences 
between pre-course and post-course assessments. Future studies should 
examine hypothesized relationships by comparing students’ IS before 
and after the course. Additionally, the background factors of foreign 
teachers, particularly ethnic Chinese educators, about students’ IS 
warrant investigation and consideration. The method we employed was 
self-reporting, which may lead to students overestimating certain fac
tors, such as their perception of deep learning in EMI-FT. Moreover, the 
proposed relationships of this study can be validated through research 
conducted in various countries to examine intercultural differences. 
Furthermore, regarding methodology, data reliability may be enhanced 
by implementing additional techniques, including classroom observa
tion and stimulated recall sessions (Zhai et al., 2024). Ultimately, future 
research should investigate the social and cultural implications of En
glish Medium Instruction, particularly in regions where English is not 
the primary language (Curle et al., 2024). Cultural disparities and 
inherent regulations likely exist within EMI classes across various con
texts, warranting further investigation.
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Abdioğlu, M., Özkal, C., & Daloğlu, A. (2022). Designing an EAP course for 
undergraduate engineering students. Gazi Üniversitesi Gazi Eğitim Fakültesi Dergisi, 42 
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