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1. Introduction

Abstract

Driven by educational digitalization and the New Liberal Arts initiative, smart
classrooms have become central to instructional reform for English majors at uni-
versities in China. Conventional English instruction, grounded in a disembodied
cognition paradigm that reduces language acquisition to rote memorization of ab-
stract symbols, largely neglects bodily perception, situated experience, and envi-
ronmental interaction. Embodied cognition offers a different account of how lan-
guage is learned. Rather than locating cognition in the head alone, it holds that
meaning is inseparable from bodily perception, physical movement, and the envi-
ronment in which a person acts. This study draws on questionnaire responses from
247 English majors to investigate whether smart classrooms—in their present
form—either support or undermine students’ learning. The data show a mixed pic-
ture. Students generally welcome smart-classroom instruction and report real gains
in engagement and interaction, particularly in listening and speaking courses. At
the same time, nearly half of them struggle with basic platform operation, attention
fragmentation is widespread, and the deeper integration of technology with em-
bodied experience remains largely unrealized. On the basis of these findings, we
put forward a four-dimensional model—‘Embodiment-Technology-Instruction-
Assessment’—intended to reorient smart classrooms toward what embodied cog-
nition suggests language learning should actually look like.

Keywords

Embodied cognition; smart classroom; second language acquisition; learning en-
gagement; multimodal interaction

Over the past several years, artificial intelligence, big data analytics, and virtual reality have moved from peripheral
experiments into a main application in higher education in China, driven in large part by the Strategic Action Plan
for Educational Digitalization. For university English programs, this shift has been especially consequential. Eng-
lish-major curricula demand a combination of internalized language knowledge, multi-skill integration, and genuine
intercultural communicative competence, precisely the mix that embodied cognition theorists argue requires bodily
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presence, situated interaction, and active meaning-making. The arrival of smart classrooms thus raises a timely
question of whether technology-rich environments actually support that kind of learning, or whether they simply
move the same disembodied instruction onto brighter screens.

However, in practice, smart classrooms are widely treated as multimedia platforms or upgraded projection sys-
tems. Embodied cognition asks something different of an instructional environment: that it activate bodily percep-
tion, support physical movement, and embed learners in situations where linguistic meaning can be generated, not
just received (Li, 2025). Under current practice, students may consume richer input, but they remain largely passive
recipients. The familiar problem persists: comprehension without production, decoding without deployment.

This paper attempts to integrate embodied cognition, second language acquisition (SLA) theory, and smart edu-
cation research, addressing the implementation of smart classrooms on SLA among university English majors from
an embodied cognition perspective. Drawing on empirical data, it proposes targeted pathways for instructors to
design embodied smart teaching activities, ultimately promoting a shift from technology-driven instruction toward
embodied education and strengthening SLA outcomes and comprehensive language abilities (Lu & Peng, 2022).

2. Literature Review

Embodied cognition is the second-generation cognitive science, a broad reconsideration of the classical view that
the mind operates like a computer, processing abstract symbols independently of the body. Cognition depends on
the body in a literal sense. The physical structure of our perceptual systems and our capacity for motor action are
not merely input-output channels; they shape the very content of thought. Research on the sensorimotor system has
repeatedly shown that understanding a word like ‘kick’ or ‘grasp’ recruits the same motor cortex areas involved in
actually performing those actions. Thinking does not happen in a vacuum; it emerges from dynamic interactions
between a person and a specific environment. Strip away the context, put a language learner in front of a grammar
worksheet with no communicative purpose, and something important about the acquisition process goes missing.
Embodied cognition treats the mind, body, and environment as a single coupled system rather than separate com-
ponents. Meaning does not pre-exist experience and then get encoded; it arises from ongoing engagement with the
world. Ni (2023), working specifically on foreign language contexts, has mapped out how these mechanisms influ-
ence vocabulary retention, pronunciation development, and intercultural sensitivity, offering a valuable empirical
anchor for classroom-level applications.

Within second language acquisition research, the implications of this framework are substantial. If meaning is
grounded in bodily experience (Ni, 2023; Lu & Peng, 2022), then comprehension and production are not purely
mental operations, which involve gesture, facial expression, and the felt sense of physical engagement. That is
especially relevant for English majors, whose program goals span a wide range of skills, including phonology, lexis,
grammar, discourse, listening, speaking, reading, writing, and translation. An acquisition account that reduces all
of this to symbol memorization leaves most of the important learning unexplained. The embodied-cognition per-
spective, by contrast, locates bodily participation, contextual immersion, and interactive meaning-making at the
heart of what it means to acquire a second language.

Three classical SLA theories converge with this view in ways worth noting. Krashen’s influential Input Hypoth-
esis holds that acquisition proceeds when learners encounter language just beyond their current competence
(Krashen, 1985). Embodied smart classrooms can extend this principle considerably: multimodal resources, such as
video, animation, and gesture-based interfaces, transform opaque written symbols into perceivable and experience-
able input that learners can engage with through more than one sensory channel. Long’s Interaction Hypothesis
adds that negotiating meaning in real exchanges, not passive exposure, drives acquisition (Long, 1996). Intelligent
platforms make it feasible to sustain such negotiation beyond classroom hours and across different modalities, giv-
ing learners the kind of embodied, situated practice the hypothesis calls for. Swain’s Output Hypothesis contributes
a third angle that learners need to be pushed to produce language, not just receive it (Swain, 1985). Immersive
smart-classroom environments, such as role-plays, virtual simulations, and scenario-based tasks, create genuine
communicative pressure, moving students from passive reception toward active, contextually embedded language
use. Taken together, these frameworks align closely with Ni’s (2023) finding that more embodied instruction cor-
relates with better foreign language outcomes.

The smart classroom, as implemented in English programs at the university in China, typically integrates big data,
Al-powered feedback, VR/AR immersive environments, and multimodal interaction tools to create a pre-class, in-
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class, and post-class learning ecosystem. Compared with traditional classrooms, this model exhibits four defining
characteristics (Li, 2025), including multimodality (text, audio, video, and virtual scenarios), embodiment (learners’
active bodily participation, deep situated experience, and autonomous meaning construction), interactivity (com-
prehensive multi-level dynamic interaction among teachers, students, and intelligent systems), and personalization
(big-data learning analytics for precision teaching and tailored resource delivery). By transcending the temporal and
spatial constraints of conventional classrooms, the smart classroom is uniquely suited to the compound talent-de-
velopment orientation of English-major programs, aiming to consolidate language skills while fostering compre-
hensive competencies.

3. Methodology and Results

A questionnaire was administered to 256 English majors at a Chinese university during the spring 2026 semester.
247 were returned, giving an effective response rate of 96.48%. The sample covered students from Years 1 to 3,
with Year 1 comprising 109 participants (44.13%), Year 2 comprising 22 (8.9%), and Year 3 comprising 116
(46.96%), all of whom were 53 male students (21.46%) and 194 female students (78.54%). In terms of English
competence certification, 156 students (63.16%) had passed College English Test Band Four, 81 (32.79%) had
passed College English Test Band Six, 54 (21.86%) students had passed Test for English Major Band Four, and 84
(34%) students did not hold any of such certification. The instrument contained 26 items organized around five
investigating dimensions: smart platform usage, operational proficiency, learning experience, acquisition outcomes,
and course compatibility.

3.1 Smart Platform Usage

Xuexitong dominated the platform usage, reported by 236 students (95.55%), with WE Learn/SFLEP a distant sec-
ond at 206 respondents (83.4%). Unipus/FLTRP saw much lower uptake, only 14 students (5.7%), while a miscel-
laneous cluster of learner-initiated tools (kekenet, Shanbay, MOOC, Bilibili) was used by 43 students (17.4%). The
pattern reflects a two-tier ecosystem: near-universal reliance on institutionally mandated platforms, supplemented
by individual choices driven by perceived utility rather than curriculum requirements.

3.2 Classroom Satisfaction and Operational Proficiency

Broad acceptance of smart-classroom instruction was evident: 71.77% of students described themselves as comfort-
able with it, and only 2.02% expressed negative attitudes. Operational confidence told a different story, however,
as only 54.03% reported being able to ‘skillfully operate’ classroom facilities, which means that over half of the
students encounter platform-related difficulties on a regular basis. While 67.74% considered these tools convenient,
20.45% held negative views, pointing to operational complexity as a factor affecting the learning experience.

3.3 Learning Behavior and Engagement

The platform used for self-directed preview and review was fairly widespread, as 55.64% of students reported doing
this frequently, while 16.53% rarely did. The more telling figure concerns active engagement. Tan (2025), working
within an embodied cognition framework, treats engagement as a central indicator of digital learning effectiveness,
and here the data are mixed. Just over half the students (55.24%) felt that smart classrooms had increased their
active participation, but 36.69% were uncertain, a proportion large enough to suggest that the engagement gains are
real but unevenly distributed. Personalization fared better, since 69.76% of students reported that the platform met
their individual learning needs, with only 4.44% negative.

3.4 Acquisition Outcomes

On perceived learning outcomes, the results are generally positive but nuanced. Improved learning efficiency was
reported by 56.45% of students; 66.53% characterized smart-classroom teaching as engaging; and 63.71% felt that
multi-party interaction had strengthened. 59.27% students think smart classrooms can facilitate knowledge mastery,
with improvements in linguistic expression, logical reasoning, self-directed learning, and problem-solving also
noted by more than half of the sample. These self-reported gains are broadly consistent with Shiang et al.’s (2024)
experimental evidence linking embodied instruction to enhanced second language (L2) competence. However, there
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are also some negative views. For instance, attention fragmentation was reported by 38.31% of students, along with
increased study burden, which affected 20.16%, and 25.41% attributed reduced motivation specifically to opera-
tional difficulties.

3.5 Course Compatibility

There are various attitudes towards course-level compatibility. Results show that the strongest fit course of imple-
menting smart classroom is listening (83.06% of students), followed by speaking and debate (69.35%), and culture-
oriented courses (57.66%). However, translation (49.19%), grammar and linguistics (45.97%), reading (45.56%),
and writing (42.34%) are relatively less compatible with the implementation of the smart classroom. The gradient
is unsurprising from an embodied perspective, as courses built around auditory perception and oral interaction nat-
urally leverage multimodal and situated affordances, whereas text-heavy analytical courses offer fewer obvious
points of bodily engagement. This aligns with the embodied learning design principles validated by Liang and
Hwang (2025) through human-robot collaborative instructional experiments: the optimal design of active learning
spaces prioritizes multisensory embodied interaction.

4. Discussion
4.1 Existing Problems from an Embodied Cognition Perspective

The most fundamental issue is that technology-embodiment integration has not happened in any meaningful sense.
Across the institutions, smart classrooms function primarily as upgraded delivery systems—platforms that transmit
knowledge more efficiently, not environments that activate learners’ bodies and situate them in authentic commu-
nicative contexts (Li, 2025). Teachers remain the primary agents, and students just receive information. Sensorimo-
tor engagement, which embodied cognition treats as necessary for durable semantic encoding, is structurally absent
from most sessions. For English majors, whose curriculum explicitly includes pronunciation work, role-play, and
intercultural simulation, this gap has direct consequences for the very competencies the program is supposed to
develop.

A second problem, course homogeneity, shows up clearly in the compatibility data. Listening and speaking
courses work well with smart classroom tools, in part because those courses already require the kind of multi-
sensory, oral-aural activity that platforms can scaffold (Liu, 2024). Grammar, writing, and linguistics courses lag
behind, but not because embodied design is impossible in them, but rather because nobody has seriously attempted
it. Abstract syntactic rules can be embodied through movement and gesture; writing processes can be situated in
authentic communicative scenarios. The current pattern, in which all courses receive essentially the same smart-
classroom treatment, treats embodied pedagogy as a one-size-fits-all add-on rather than a course-specific design
problem.

Third, the assessment framework is narrow and overlooks embodied acquisition indicators. Evaluation in most
smart classroom settings still focuses on knowledge tests and final outcomes, which capture only a slice of what
embodied SLA research suggests actually matters: bodily participation, affective engagement, the quality of situated
interaction, language transfer under real communicative pressure, and intercultural competence. Without process-
oriented metrics that track how students participate and experience, instructors have no feedback loop for improving
embodied design. It is a unidimensional assessment system that cannot accurately measure the effectiveness of
embodied smart instruction, thereby constraining both pedagogical optimization and student development.

4.2 Optimization Pathways

The study proposes an ‘Embodiment-Technology-Instruction-Assessment’ (ETIA) model as a response to the three
problems outlined above. The first is to reorient the concept by practicing embodied pedagogy and achieving deep
technology-embodiment integration. The principle that needs to displace technocentrism is straightforward, as the
body is the primary site of cognition, and context is what makes linguistic meaning possible. VR and AR can con-
struct the kind of immersive, high-stakes communicative settings that classroom walls rarely can. Auditory, visual,
and kinaesthetic channels can engage interfaces simultaneously. Macedonia (2025) offers particularly compelling
evidence here: gesture-based embodied practice produces significantly longer retention of L2 vocabulary than word-
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list memorization, suggesting that the investment in embodied technology design pays off where it matters most.

The second pathway is to optimize instructions, requiring a differentiated design rather than uniform application.
Listening and speaking courses are relatively tractable because communicative environments created by VR can
realize the three-stage embodied learning sequence (Liang and Hwang, 2025). Courses related to cultures can use
VR to experience real cultural scenarios, giving students the ‘being-there’ quality that conventional video clips
cannot offer. While courses like grammar, writing, and reading, where embodied pedagogy is currently weakest,
have to concretize the abstract. Syntactic structures can be mapped onto physical movements; argumentative writing
can be grounded in scenario-based tasks with real audiences; comprehension exercises can be re-situated in contexts
where reading has a communicative purpose. Smart platforms can then provide personalized feedback and adaptive
pacing that individual instructors cannot sustain alone.

The third pathway is to reform assessment. The goal is a multi-layered system that captures what current tests
miss. At the indicator level, this means expanding beyond knowledge scores to include bodily participation, situated
interaction quality, affective engagement, oral fluency, transfer capacity, and intercultural competence—each of
which is tractable with smart-platform data. At the process level, it means using the behavioral traces that digital
platforms already collect—time-on-task, interaction patterns, task completion trajectories—as formative signals ra-
ther than administrative records. At the agent level, it means distributing evaluative authority across instructors,
peers, the learners themselves, and the intelligent system, each contributing a perspective that the others lack. The
cumulative effect is an assessment architecture that does not merely measure embodied learning but actively sup-
ports it by making the invisible dimensions of participation visible.

5. Conclusion

This study set out to examine how smart classrooms, as currently implemented in university English programs,
interact with the processes of second language acquisition and to inquire what an embodied cognition perspective
reveals that conventional accounts miss. Survey data from 247 English majors provide details. On the positive side:
students embrace the technology, platforms are well established, and there are real gains in engagement and inter-
action, most pronounced in listening and speaking. On the negative side: operational barriers are widespread, atten-
tion fragmentation is pervasive, course-level compatibility is uneven, and the embodied principles that give smart
classrooms their theoretical promise remain largely unrealized.

The study has some limitations. The data are entirely self-reported, collected at one institution, and offer no
observation-based check on what actually happens inside smart classrooms. The study did not disaggregate results
by academic year or proficiency level, even though both variables likely moderated the effects observed. Future
research may apply mixed-methods designs to examine long-term SLA effects and segment studies targeting dif-
ferent years, proficiency levels, and course types, thereby providing more targeted support for instructional reform
in university English-major programs.
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