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SUMMARY: For the problems of lacking situation truth, few culture hints, and not strong 

cross-culture shifting in university English teaching rooms, this research builds a virtual reality 

based immersion English teaching frame which contains culture hints, branch conversations, 

partner together existing, and reflection feed back. One 12-week quasi-experimental research 

was carried out at one university in Guangxi, China. This research has 126 first-year 

undergraduate students who study majors that are not English disciplines. We have carried out 

the evaluation through the combination of Intercultural Communication Competence (ICC) 

Scale, oral task score, behavior record, Immersion and Cognitive Load Scale, and 4-week post-

test. The outcomes have indicated that the ICC total score of the experimental group has a rise 

from 3.21 to 4.06, with the post-test score being maintained at 3.91; as for the control group, 

its post-test examination score is 3.58. The experimental group's oral task scores had an 

increase from 71.8 to 85.6, average reaction time was decreased to 1.65 s, and correction 

success rate had a rise to 77.3%. The results which belong to specific scenarios show that the 

highest transfer retention rates have been observed in the scenarios of project negotiation and 

host family dinner, hence academic seminar Q&A is more significantly influenced by the load 

of conceptual retrieval. The cutting experiment further showed that the cultural hint layer and 

branch conversations have the most prominent contribution to cross-cultural suitability, 

interaction density and conversion efficiency. This research proves that the effect of VR in 

English immersion teaching is dependent on the cooperative arrangement of high-quality scene 

building, interaction design, and cognitive load management, and hence offers a repeatable 

assessment route for the change of immersion teaching and the building of scene banks in 

college English classes. 

 

KEYWORDS: virtual reality; English immersive teaching; scenario construction; intercultural 

communicative competence; higher education 

1 Introduction 

As university English instruction has entered a new phase that emphasizes both application-

oriented and competency-oriented approaches, the focus of classroom assessment has gradually 

shifted from vocabulary memorization, grammatical accuracy, and text retelling to sustained 

expression, pragmatic adjustment, and cross-cultural negotiation skills in complex scenarios. 
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For most non-English majors, the challenge in conventional classrooms is not merely an 

inability to "speak," but rather a difficulty in maintaining consistent output during tasks that 

approximate real-life interactions: when placed in specific scenarios such as reception 

interactions, classroom discussions, public service procedures, or project negotiations, students 

often manage to convey basic information but struggle to adjust their expression in a timely 

manner based on the interlocutor's identity, relational distance, topic sensitivity, and cultural 

expectations. When communication shifts from the application of linguistic knowledge to the 

articulation of positions, politeness negotiation, resolution of misunderstandings, and value 

judgments, learners who previously performed adequately in written exercises frequently 

encounter issues such as response stagnation, limited strategic flexibility, pragmatic imbalance, 

and insufficient cultural interpretation. It is exactly on this account that cross-cultural 

communication abilities are more and more regarded as a core constituent of real language 

ability in college English teaching rooms, not only extra content connected to language 

cultivation [1, 2]. 

This pedagogical pressure stems primarily from changes in the application scenarios 

themselves. The students currently enrolled in university English courses are increasingly 

participating in online international courses, joint projects, exchange programs, overseas 

internships, and cross-cultural team collaboration. In these tasks, students face not single-round 

Q&A exchanges, but dynamic judgment within continuous interaction: when to explain context, 

when to soften tone, when to confirm the other party's intent through follow-up questions, and 

when to express disagreement without damaging the relationship.Although traditional 

classrooms can supplement some contextual elements through text materials, video case studies, 

and role-playing, such training often remains at the level of "knowing what to do." Learners' 

insufficient perception of spatial cues, recipient feedback, emotional pressure, and multi-turn 

interactions means that correct expressions in the classroom may not necessarily transfer to 

real-life communication.Addressing this gap, the question of how to construct a language 

environment in teaching that more closely resembles real-life interaction-and how to integrate 

cultural judgment with linguistic action within a single task unit-has become an unavoidable 

issue in English language teaching research. 

Virtual reality (VR) technology, which has immersive space environment, real-time 

interaction function and can program scenes, therefore provides a new technical method for 

solving this difficult problem. When we compare VR with traditional video materials, VR 

changes learners' role from that of onlookers to that of joiners, therefore it allows them to finish 

language work inside an environment where they can feel, give reaction to, and make 

adjustment to their own behaviors. Currently existing researches show that the function of VR 

in foreign language studying is not any more restricted to "boosting interest" or "strengthening 

novelty." Its more important meaning lies in its capability to arrange scenes, behaviors, object 

responses, and nonverbal signals into a continuous mutual environment, thus making language 

production no longer take place separately from particular situations [4-8]. This change is 

especially vital for spoken practice, because language expression in actual daily communication 

is never finished alone without the talking object and cultural setting background. Learners who 

study must find out problems which are caused by the situation, arrange their words as the 

interactive process goes on, hence quickly change their methods after they get responses. In 

other terms, VR is not only give a visual replacement but also an environment technology which 

has ability to rebuild communication conditions of classroom. 

Direct investigations upon cross-cultural learning are moreover going forward side by side. 

In the past few years, correlative researches have already started to utilize VR or social VR in 

cross-cultural curricula, overseas students' adaptation, cultural teaching, and interactive 

participation researches, with a focus put on dimensions including cultural consciousness, 
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openness, interactive participation, negotiation abilities, and study participation [9-11]. These 

results prove that VR has already built a firm base for getting into the main current of cross-

cultural communication teaching. In the meanwhile, studies within the domain of language 

study have additionally uncovered the influence of VR upon speaking nervousness, 

communicative initiative, cognitive engrossment, and immersed experiences [12-16]. Put 

together, these researches indicate a more concrete problem: when learners are put into virtual 

situations that have culture limits and topic feedback, language teaching in the class starts to 

show behavior models that are different from those of traditional teaching methods. Learning 

results already not only depend on the whole completeness of knowledge passing, but more and 

more hinge on whether scenario design, interaction density and feedback structures are 

appropriate. 

However, existing research still has several shortcomings that directly affect the focus of 

this paper. First, while many studies report "immersion" as a general advantage, few go on to 

investigate which specific instructional components contribute to these benefits. In the context 

of cross-cultural English classrooms, the key variables influencing learning outcomes are not 

merely whether the technology is immersive, but also whether cultural cues are sufficient, 

whether dialogues feature branching paths, whether peers are actively engaged, and whether 

teacher feedback is integrated into post-scenario reflection.If these factors are not disentangled, 

the educational value of VR classrooms is likely to remain at the level of general impressions, 

making it difficult to translate into reusable teaching modules. Second, some studies focus more 

on oral fluency, reduced anxiety, or learning acceptance, while insufficiently discussing "the 

specific pathways through which intercultural communication skills are enhanced."The fact that 

students speak more in virtual environments does not necessarily imply that their abilities in 

cultural interpretation, relationship management, and strategy adjustment have improved in 

tandem. Furthermore, the contextual applicability of existing research remains inconsistent. 

Many experiments rely on one-time experiences or short-term tasks, with selected scenarios 

primarily designed for demonstration purposes; few are designed as reusable classroom units. 

Consequently, while research conclusions may illustrate the technology's potential, they 

struggle to directly address how to integrate it into university English courses over the long 

term, how to evaluate its effectiveness, how to compare outcomes, and how to implement 

it.Finally, immersive teaching is accompanied by practical constraints such as cognitive load 

management, device adaptation, the waning novelty effect, and the organizational costs for 

instructors. If research merely reports post-test improvements without discussing these 

boundary conditions, it is difficult to arrive at truly actionable conclusions for curriculum design. 

It is against this backdrop that this paper narrows the research question to: How can we 

construct a VR scenario unit in university English immersive instruction that can consistently 

support cross-cultural interaction tasks, enabling language expression training, cultural cue 

recognition, strategy adjustment, and reflective feedback to occur within the same classroom 

cycle, and ultimately translate into measurable improvements in cross-cultural communication 

competence?Addressing this issue, this paper does not treat VR as an external presentation tool 

but rather as a mechanism for organizing situational contexts within the English classroom. The 

core of the research does not lie in proving the broad proposition of "whether the use of VR is 

effective," but rather in explaining: what kind of situational construction is more suitable for 

cross-cultural English teaching; which instructional components truly generate gains; in which 

competency dimensions these gains manifest; and whether such a design possesses stability in 

curricular implementation. 

Based on this, this study undertakes the following tasks. First, focusing on high-frequency 

communicative tasks in university English classrooms, we construct a VR-based immersive 

teaching framework comprising cultural cues, branching dialogues, peer co-presence, teacher 
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scaffolding, and reflective feedback, and organize it into reusable contextualized task 

units.Second, in quasi-experimental teaching, we integrate assessment scales, oral tasks, 

behavioral logs, and interview data to conduct a comprehensive evaluation of changes in 

learners' cross-cultural communication competence, interactive behavior, and situational 

experience.Third, through scenario-specific comparisons and modular ablation analysis, we 

identify the key contextual components influencing learning outcomes and further discuss the 

application boundaries and implementation value of this framework in university English 

classrooms. Through the above work, this paper aims to provide a research design for the 

integration of virtual reality technology into immersive English instruction that is more closely 

aligned with actual course settings, features a closed-loop evaluation system, and is replicable. 

2 Methods 

2.1 Research Context, Participants, and Multi-source Data 

This research was conducted in a general English class at a university in Guangxi, China, and 

it used a whole-class quasi-experiment design. The starting sample was made up of 132 first-

year undergraduate students who study majors which are not English. After we exclude those 

participants whose absentee rate is more than 20% or who have no complete measurement data, 

the final sample includes 126 students, which are divided into one experimental group (n = 63) 

and one control group (n = 63). These two groups all obtained teaching from the identical 

instruction group. The course subjects, all teaching hours, teaching contents, and evaluation 

items were kept unchanged; The only difference existed in the carry out way of the learning 

situations: the experiment group used immersion teaching constructed on VR situations, while 

the contrast group used traditional situation-based teaching that includes video introductions, 

PowerPoint situation hints, and face-to-face role playing. The duration of our study was 12 

weeks, and a follow-up assessment was conducted by us 4 weeks after the intervention had 

been concluded. The procedures of informed consent and anonymization were finished before 

the semester began. The features of the research participants and baseline equality examinations 

are displayed in Table 1. 

Table 1: Participant Individual Features and Baseline Equality Checking Tests 

Variable 
Experimental 

Group (n=63) 

Control 

Group (n=63) 

Statistic 

Value 
p 

Age (years) 19.42±0.68 19.37±0.71 t=0.41 0.684 

Female Proportion (%) 54.0 52.4 χ²=0.03 0.857 

Entrance English Level Score 72.4±8.1 71.8±7.9 t=0.43 0.671 

Pre-Test ICC Total Score (1-5) 3.21±0.38 3.19±0.41 t=0.28 0.782 

Pre-Test Speaking Task Score (0-100) 71.8±7.4 72.1±7.1 t=-0.25 0.804 

Previous VR Usage Experience (%) 23.8 25.4 χ²=0.04 0.841 

 

Table 1 displays that there were not any marked differences between the two groups on the 

aspects of age, English ability, pre-test ICC marks, pre-test oral marks, and past VR use 

experience, hence it establishes the baseline conditions which are needed for later comparisons. 

The sample data consisted of five sources. First, the Intercultural Communication 

Competence Scale was used to track changes in students' open-mindedness, cultural knowledge 

and interpretation, interaction skills, strategic adaptation, and critical cultural awareness. 

Second, the Spoken Task Scoring Sheet was used to evaluate students' semantic coherence, 

pragmatic appropriateness, negotiation skills, and corrective abilities in specific contexts.Third, 
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a system behavior log was used to record task completion time, response latency, turn density, 

frequency of cultural cue invocation, and correction events. Fourth, the Presence and Cognitive 

Load Scale was used to characterize the immersive experience and its associated costs. Fifth, 

learning reflection forms and semi-structured interviews were used to elucidate the behavioral 

mechanisms underlying the numerical results. The mapping relationships among the collection, 

coding, and evaluation of multi-source data are shown in Figure 1. 

 

Figure 1: Mechanism for multi-source data collection, coding, and evaluation mapping. 

For the promotion of data dependability, the spoken language tasks have utilized double-

blind marking from two raters. Before the scoring work, we used 15 samples to finish the 

calibration of standards, therefore the inter-rater reliability (ICC) which got after the formal 

scoring was 0.87. The calling of cultural cues, correction methods, and turn-taking structures 

in the behavior records were separately coded by two researchers; We extracted a 20% sample 

to carry out consistency check, therefore it got a Cohen's κ value of 0.86. Interview record 

materials were subjected to thematic coding work, with the focus placed on four major axes: 

"situation-level involvement," "culture-based judgment," "expression-related revision," and 

"technology-related burden." 

2.2 VR Scenario Design and Immersive Instructional Intervention 

In line with the research questions of this study, the VR scenario units were organized into three 

hierarchical levels: "Scenario Framework-Interaction Trigger-Reflection and Transfer."The 

scenario-carrying layer provides spatial cues, character identities, and action tasks; the 

interaction-triggering layer generates dialogue branches, situational conflicts, and feedback 

nodes; and the reflection-transfer layer makes language choices and cultural judgments from 

the current interaction explicit and incorporates them into subsequent tasks. To illustrate how 

scenario construction is coupled with language tasks and cultural cues, the intervention 

mechanism of this study is shown in Figure 2. 
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Figure 2: Context Construction and Task Mapping Mechanism in VR English Immersive 

Instruction. 

The quality of scenario construction is measured by the scenario fidelity index 𝑆𝑗, as shown 

in Equation (1). 

𝑆𝑗 = 𝛼𝑉𝑗 + 𝛽𝐼𝑗 + 𝛾𝐶𝑗 + 𝛿𝑇𝑗 (1a) 

𝛼 + 𝛽 + 𝛾 + 𝛿 = 1 (1b) 

In the equation, 𝑆𝑗  represents the comprehensive fidelity of the th scenario unit 𝑗; 𝑉𝑗 

denotes visual-spatial fidelity; 𝐼𝑗  indicates interactive responsiveness;𝐶𝑗  represents cultural 

cue density; 𝑇𝑗  denotes task authenticity; 𝛼 , 𝛽 , 𝛾 , and 𝛿  are weights. Based on the 

evaluations of five experts in English language teaching and educational technology, this study 

adopted 𝛼 = 0.25 , 𝛽 = 0.25 , 𝛾 = 0.30 , and 𝛿 = 0.20 . The mean 𝑆𝑗  score for the five 

scenario units was 4.18, with "Project Negotiation" scoring the highest (4.31) and "Academic 

Seminar Q&A" the lowest (4.05); these differences primarily stemmed from interaction 

pressure and the complexity of cultural judgments. 

From the perspective of specific design, this research has set up five core situations: 

orientation work for international students, having dinner with a host family, question and 

answer in an academic seminar, public service flow processes, and cross-cultural project 

business negotiations. Each scene inside contains one main work item and two extra non-

required small tasks. Regarding the example of "Dinner with a Host Family", the main task is 

that people must carry out table conversation and give polite replies, while the sub-tasks include 

the explanation of food taboos and the negotiation of schedules; This system gives cultural hints 

to students by character talks, things in environment and event activations, for example 

addressing choices, refusing methods, tone adjusting words and time arrangement of non-

language answers. Taking "item negotiation" as one example, the system puts key point on 
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strengthening position statement, dealing with fund disagreement, and compromise methods, it 

requires students to clarify their standpoints, harmonize benefits, and reach common decisions 

via many turns of talk. 

This interference includes one 100-minute meeting every week, in all for 12 weeks. Week 

1 is given to baseline measure and equipment adaptation; In the 2nd to 11th weeks, rotating 

teaching is carried out among five kinds of situation types; and Week 12 brings the study to an 

end through post-tests and interviews. For handling the novelty influence and early cognition 

burden that come with immersive apparatuses, the difficulty level of tasks was on purpose 

lowered in the first two weeks. At first, students got themselves familiar with the operation of 

headset, the switching of scenes, and the basic feedback mechanisms; after that, the multi-role 

interactions and cultural conflict tasks were gradually introduced to them [17]. In the 

experiment group, each class segment goes along in this sequence: "teacher explanation-VR 

mutual operation-classmate discussion conclusion-teacher direction-thinking and writing"; the 

control group, however, used video examples, text materials and offline role-playing to learn 

the same contents. The newly done VR study which bases on scenarios shows that task true 

degree, professional situation insertion, and instant response can greatly raise task participation 

degree and the quality of language shifting [18-20]. Based on this point, our this study put its 

scenario design focus on "communicative pressure" and not on "spectator-oriented scenarios." 

2.3 Measurement Tools, Statistical Models, and Evaluation Protocol 

The Cross-Cultural Communication Competence Scale consists of 25 items rated on a 5-point 

Likert scale, organized into five dimensions: open-mindedness, cultural knowledge and 

interpretation, interactive skills, strategic adaptation, and critical cultural awareness. The 

Cronbach's α coefficients for the pre-test and post-test were 0.88 and 0.91, respectively.The oral 

task scoring scale has a total score of 100 points and includes five categories: informational 

completeness, pragmatic appropriateness, interaction progression, correction and negotiation, 

and cultural appropriateness. The immersion scale consists of 12 items with a Cronbach's α of 

0.89; the cognitive load scale consists of 7 items with a Cronbach's α of 0.83. 

To avoid masking dimensional differences with a single mean, this study further constructs 

a comprehensive ICC index for learners, as shown in Equation (2). 

𝐼𝐶𝐶𝑖 = ∑ 𝑤𝑘

5

𝑘=1

𝑧𝑖𝑘 (2a) 

∑ 𝑤𝑘

5

𝑘=1

= 1 (2b) 

In the formula, 𝐼𝐶𝐶𝑖  represents the comprehensive intercultural communication 

competence index of the 𝑖 th learner; 𝑧𝑖𝑘  represents their standardized score on the 𝑘 th 

dimension; and 𝑤𝑘 is the dimension weight. This study applies equal weighting to the five 

dimensions, i.e., 𝑤𝑘 = 0.20. To simultaneously measure "how well they learned" and "at what 

cost," this study further defines situational conversion efficiency 𝐸𝑖, as shown in Equation (3). 

𝐸𝑖 =
𝜆𝑃𝑖 + 𝜇𝑅𝑖 + 𝜈𝐴𝑖

1 + 𝜂𝐿𝑖

(3a) 

𝜆 + 𝜇 + 𝜈 = 1 (3b) 
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In the equation, 𝐸𝑖  represents the situational transfer efficiency of the 𝑖 th learner; 𝑃𝑖 

denotes the oral task score; 𝑅𝑖 denotes the reflection quality score; 𝐴𝑖 denotes the cultural 

appropriateness score; 𝐿𝑖  denotes the cognitive load level; and 𝜆, 𝜇, and 𝜈 represent the 

weights of the three types of outcome indicators, respectively. In this study, 𝜆 = 0.40, 𝜇 =
0.25, and 𝜈 = 0.02 were selected. 

From the angle of statistics, this research firstly applied independent-sample t-tests and chi-

square tests to verify the equality of the two baseline groups, then utilized mixed-design 

ANOVA to inspect the group × time effect, and employed ANCOVA to make adjustment for 

post-test outcomes when the situation requires it. We carried out analysis on behavior logs with 

between-group comparison methods and correlation analysis methods, therefore interview data 

we utilized for explaining core results [21, 22]. For the purpose of finding out where the 

influences of contextual parts come from, four kinds of cut-down small tasks were added to the 

experiment group on the 10th to 11th weekends. These were put out by a Latin square rotating 

way, having four versions: "taking away cultural cues," "taking away branch dialogue," "taking 

away thinking prompts," and "taking away the existence of peers." These things afterwards 

were put into comparison with the complete version in every one of the groups. The connection 

among the experiment flow, group comparisons and the result interactive surface is displayed 

by Figure 3. 

 

Figure 3: Schematic representation of the experimental protocol, group comparisons, and 

results interpretation interface. 

In Figure 3, the experimental group and the control group have three evaluation time points-

pre-test, post-test, and delayed test-this guarantees a consistent foundation for carrying out the 

comparison of differences between the two groups. The main difference is located in the middle 

intervention channel: the experiment group has a 12-week intervention which is followed by 

the adding of ablation small tasks in the later stage, therefore the contrast group only gets 

normal teaching arrangements. This protocol structure makes main effects, retention effects, 

and module effects can be analyzed step by step inside the same evaluation framework: the pre-

test is utilized to consider initial differences, the post-test is for finding overall intervention 

effects, the delayed test is for checking skill retention, and the Ablation Micro-task is further 

used to divide the contributions of key components, for example, cultural cues, branching 
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dialogue, and feedback support. On the right part of the statistics result, data coming from the 

post-test, delayed test, and ablation micro-task are put together into ANCOVA, mixed ANOVA, 

and correlation analysis interfaces, which separately correspond to group main effects, time-

interaction effects, structural differences, and mechanism explanations. 

3 Results and Discussion 

3.1 Overall Improvement Effects and Structural Differences 

After completing sample control and implementing the intervention, the first question to 

address is: Did the VR scenario construction generally enhance students' cross-cultural 

communication competence, and in which competency dimensions was this enhancement 

primarily reflected? The overall results are shown in Table 2. 

Table 2: Main effect outcomes on cross-cultural communication ability and spoken task 

completion 

Metric 

Experimental 

Group Pre-

Test 

Experimental 

Group Post-

Test 

Experimental 

Group Delay 

Control 

Group Pre-

Test 

Control 

Group Post-

Test 

Control 

Group 

Delay 

Group× 

Time F 
p ηp² 

ICC Total Score 

(1-5) 
3.21±0.38 4.06±0.34 3.91±0.36 3.19±0.41 3.58±0.39 3.47±0.40 34.72 <0.001 0.219 

Openness 

Attitude 
3.34±0.42 4.18±0.37 4.06±0.38 3.31±0.40 3.71±0.41 3.62±0.43 21.85 <0.001 0.149 

Cultural 

Knowledge and 

Interpretation 

3.09±0.45 3.94±0.39 3.79±0.40 3.11±0.43 3.46±0.41 3.38±0.42 26.14 <0.001 0.173 

Interaction Skills 3.17±0.41 4.11±0.35 3.97±0.36 3.16±0.39 3.55±0.40 3.43±0.41 31.09 <0.001 0.201 

Strategy 

Adjustment 
3.12±0.43 4.03±0.36 3.88±0.37 3.10±0.41 3.47±0.39 3.36±0.40 29.67 <0.001 0.192 

Critical Cultural 

Awareness 
3.32±0.40 4.02±0.38 3.87±0.39 3.28±0.39 3.70±0.40 3.56±0.41 18.94 <0.001 0.132 

Speaking Task 

Score (0-100) 
71.8±7.4 85.6±6.3 82.9±6.8 72.1±7.1 78.4±6.9 76.3±7.2 37.51 <0.001 0.238 

 

Table 2 gives the changes of average scores for the experiment group and the control group 

in pre-test, post-test, delayed test, and also the group × time mutual influence effect. On the 

whole, the ICC total score of the experimental group was elevated from 3.21 to 4.06, and in the 

delayed test it still maintained at 3.91; the control group's score has a growth from 3.19 to 3.58 

but after that it fell to 3.47. The interaction effect between Group and Time has attained 

statistical significance (F = 34.72, p < 0.001, ηp² = 0.219), hence it indicates that the 

improvement and retention levels of the experimental group are significantly higher than the 

corresponding levels of the control group. The development tendencies of spoken task marks 

were in accordance with this: the experiment group's mark rose from 71.8 to 85.6, with a 

delayed repeated test mark of 82.9; In the control group, the scores increased from 72.1 points 

to 78.4 points, then they dropped to 76.3 points in the delayed test, therefore, the interaction 

effect is F = 37.51, p < 0.001, ηp² = 0.238. This shows that the advantages of the VR scene 

intervention have gone past immediate classroom achievement to the short-term memory stage 

after the intervention ended. 

Table 2 also reveals that the internal structure of the improvements was not uniform. The 

three dimensions with the largest increases in the experimental group were interactive skills, 

strategic adaptation, and open attitude. Specifically, interactive skills increased from 3.17 to 

4.11, with a delayed test score of 3.97; strategic adaptation increased from 3.12 to 4.03, with a 

delayed test score of 3.88;and open-mindedness rose from 3.34 to 4.18, with the delayed test 
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score remaining at 4.06. In contrast, while cultural knowledge and interpretation, as well as 

critical cultural awareness, also showed significant improvements, their increases were slightly 

lower. This suggests that the direct advantages of the VR scenario are primarily reflected in 

dynamic abilities such as interactive advancement, responsive correction, and relational 

adjustment, whereas dimensions related to knowledge comprehension tend to show more steady 

improvements. The control group also has moderate growth on all five dimensions, but the 

scores of post-test and delayed test are generally lower than those of the experimental group. 

The difference was especially obvious in interaction abilities and strategy adjustment, hence it 

indicates that traditional situation-based teaching can promote basic understanding but it has 

difficulty in helping high-density, multi-turn communication interactions. To further examine 

the temporal trajectories corresponding to Table 2, Figure 4 displays the changes in total ICC 

scores and individual dimensions across the three time points. 

 

Figure 4: Pre-test-Post-test-Delayed-test change curves for the ICC dimensions between the 

experimental and control groups. 

In Figure 4, the experiment group showed a consistent tendency on both the ICC total score 

and the five dimensions: a significant rise from pre-test to post-test, then a small decrease at the 

delayed test but still staying higher than baseline levels. By way of comparison, the curve of 

the control group possesses a more gradual incline, hence the descent in the delayed period is 

more obvious. The curve of ICC total score can most well explain this difference: the group of 

experiment reached a higher flat stage in the post-test period; although the delayed test had a 

decline, it still was significantly higher than the post-test level of the control group. Among the 

five dimensions, the curves of interactive skills and strategic adaptation have the biggest 

difference between groups, hence this shows that the multi-round interactions, role-related 

feedback, and cultural clues in the VR environment have a more direct influence upon these 

two abilities. The promotion of openness was comparatively stable, hence it indicates that the 

immersed environment has a continuous function in lowering communication defensiveness 

and increasing willingness to take part. 

The combination of Table 2 and Figure 4 makes us discover that the influence of VR scene 
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building on immersive English teaching is not averagely distributed on all ability dimensions, 

instead, it puts the enhancement of interaction abilities which connect most tightly with real-

world communication in the first place. In this circumstance, students not only made more 

speaking contents but also promoted their correction and communication abilities via more 

frequent answers to conversation partners and cultural evaluations. This result offers a basis for 

the situation-related contrasts which are talked over below. 

3.2 Scenario-Specific Performance, Interactive Behavior, and Case 

Analysis 

Having established the overall improvement, the next step is to further distinguish how these 

advantages are distributed across different scenarios and to determine whether behavioral-level 

changes can explain the differences between groups. The task scores, response latency, and 

correction success rates of the two groups across the five scenarios are shown in Table 3. 

Table 3: Task Completion Degree, Reaction Time-Lag, and Correcting Success Proportions 

Under Various Situations 

ontext 

Experimental 

Group Task 

Score 

Control 

Group Task 

Score 

Experimental 

Group 

Response 

Time (s) 

Control 

Group 

Response 

Time (s) 

Experimental 

Group 

Correction 

Success Rate 

(%) 

Control 

Group 

Correction 

Success 

Rate (%) 

p 

International Student 

Reception 
84.2±6.1 78.1±6.8 1.72±0.31 2.08±0.36 75.4 63.1 0.002 

Homestay Dinner 86.9±5.7 79.4±6.5 1.58±0.28 2.17±0.40 79.6 64.8 <0.001 

Academic Seminar 

Q&A 
83.5±6.6 77.0±7.2 1.81±0.34 2.24±0.42 72.3 60.9 0.004 

Public Service 

Processing 
85.7±6.0 78.6±6.7 1.64±0.29 2.11±0.37 77.8 62.4 0.001 

Intercultural Project 

Negotiation 
88.1±5.4 79.8±6.2 1.49±0.26 2.05±0.35 81.5 62.2 <0.001 

 

With respect to task scores in Table 3, the experiment group has better scores than the 

control group on all five situation cases. The maximum score has been obtained in cross-cultural 

project negotiation, which is 88.1 points; that is followed by the dinner held by the host family, 

at 86.9 points; public service procedures and international student orientation scored 85.7 and 

84.2 points, respectively; and the academic seminar Q&A scored relatively lower at 83.5 

points.The control group's scores for the corresponding scenarios were 79.8, 79.4, 78.6, 78.1, 

and 77.0, respectively, which were lower overall than those of the experimental group, with the 

gap being more pronounced in the project negotiation and homestay scenarios.In terms of 

response latency, the mean for the experimental group across the five scenarios was 1.65 s, 

compared to 2.13 s for the control group, indicating that the experimental group was able to 

generate effective responses more quickly after entering the interaction.Regarding correction 

success rates, the experimental group's values ranged from 72.3% to 81.5% across the five 

scenarios, while the control group's ranged from 60.9% to 64.8%, indicating that the 

experimental group not only responded faster but also more readily corrected their expressions 

during the interaction.Table 3 shows that the benefits of the VR scenarios are not evenly 

distributed but are more concentrated in tasks requiring higher levels of relationship negotiation 

and cultural judgment. To further examine the coupling relationship between task performance 

and response latency across different scenarios, the changes in oral performance and response 

latency across the five scenarios are shown in Figure 5. 
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Figure 5: Coupling curves of oral performance and response latency across five VR scenarios. 

In Figure 5, the experiment group continuously showed a "higher point-faster reaction time" 

pattern in all five situations, while the comparison group on the whole presented "lower points-

slower reaction times." Notably, the greatest intergroup divergence was observed in the curves 

for cross-cultural project negotiation and the host family dinner scenarios, indicating that these 

two scenarios best demonstrate the advantages of immersive environments.In the project 

negotiation scenario, the experimental group not only achieved the highest scores among all 

groups but also reduced response latency to 1.49 s, indicating that learners were able to organize 

their positions and select strategies more quickly when dealing with the expression of 

disagreements, budget coordination, and compromise negotiations.In the homestay dinner 

scenario, the experimental group also demonstrated higher scores and shorter response times, 

indicating that everyday communication tasks involving politeness regulation, relationship 

maintenance, and implicit cultural norms can similarly benefit from direct support provided by 

the VR environment.In contrast, although the academic seminar Q&A task still outperformed 

the control group, both the curve slope and the intergroup gap were relatively gentle, suggesting 

that this scenario is more heavily influenced by conceptual retrieval load and immediate 

organizational pressure, resulting in a slower release of benefits compared to negotiation- and 

politeness-oriented tasks. To explain the scenario differences shown in Figure 5, the 

standardized intensity distribution of key interactive behaviors is presented in Figure 6. 

 

Figure 6: Heatmaps of cultural cue invocation, correction strategies, and interaction density. 

In Figure 6, the experiment group did better than the control group on all behavior 

measurement indexes, these include cultural cue calling, correction trying, successful correction, 
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interaction turn density, politeness mark usage, and strategy changing strength. After being 

calculated as standardized frequency within every 10 minutes, the mean intensity of cultural 

cue calling in the experimental group was 6.8, as compared with 5.0 in the control group; the 

average number of interaction turns was 14.2 in the experimental group, and 10.7 in the control 

group; and the average successful rate of correction was 77.3 percent in the experimental group 

and 62.7 percent in the control group. Further deeper analysis makes it clear that the correction 

successful rate and interaction density are the highest in the project negotiation situation, 

achieving 81.5% and 15.4 rounds per 10 minutes, each one, therefore showing this situation 

most effectively brought about multi-round negotiation and continuous correction. The dinner 

scene of host family displayed the most obvious usage of politeness labels and cultural hints, 

achieving 8.5 and 7.2 times every 10 minutes, separately, hence this shows that daily 

relationship interactions depend more on the acknowledgment of cultural rules and the usage 

of expressive buffering tools. 

Representative examples further let us know the special nature of this change. Taking the 

project negotiation work of experimental group member E17 as an example, in the pre-test stage, 

this student usually directly refused the opposite side's proposal when confronting opposite 

opinions, lacked buffer words and replacement proposals in his words, and the negotiation 

process often ended in two rounds. In the stage after the test, their speaking order was adjusted 

to first express recognition of the opposite side's viewpoint, then give an account of budget 

limits, next put forward a mutual concession, and at last make sure of the team's common 

opinion through questions that are asked afterwards. This change has not only reflected an 

increase of language size, but also a progress in strategic choosing, relation dealing, and 

evaluation of cultural appropriateness. By comparison, the alike students in the control group, 

even though they can give more information points on the post-test, still have the tendency to 

reach personal conclusions fast once a disagreement appears, which shows that their negotiation 

flexibility and revision depth are weaker. 

3.3 Module Ablation, Efficiency Analysis, Sources of Error, and 

Implications for Deployment 

After confirming the effectiveness of the scenario, it is necessary to further distinguish: which 

specific components of the scenario account for the primary gains, and whether these benefits 

justify the deployment costs. To this end, this study implemented four types of stripped-down 

microtasks for the experimental group and compared the results with those of the full version. 

The results of the key module ablation are shown in Figure 7. 
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Figure 7: Curves showing the impact of ablating key modules in " " on learning results and 

load metrics. 

In Figure 7, the ablation results indicate that the cultural cue layer and branch dialogue are 

the two most critical modules. The comprehensive task score for the full version is 85.6; it drops 

to 80.2 after removing the cultural cue layer, to 81.1 after removing branch dialogue, to 82.4 

after removing reflective prompts, and to 83.0 after removing peer presence.Calculated 

according to Equation (2), the gain index of 𝐼𝐶𝐶𝑖 for the full version is 0.84; after removing 

the cultural cue layer and branch dialogue, it drops to 0.58 and 0.61, respectively, showing the 

most significant decline.Calculated using Equation (3), the situational transformation efficiency 

𝐸𝑖 of the full version is 1.27, while the four abridged versions drop to 1.05, 1.08, 1.12, and 

1.15, respectively. This indicates that once students enter the VR scene, what truly drives cross-

cultural learning outcomes is not merely "seeing the scene," but rather "having to process 

cultural cues within the scene and make choices among different response paths."The 

relationship between presence, cognitive load, and learning gains is shown in Figure 8. 

 

Figure 8: Scatter plot of the relationship between presence, cognitive load, and learning gains. 

The relationship analysis in Figure 8 further explains the benefit threshold. The mean 

immersion score for the experimental group was 4.18/5, showing a significant positive 

correlation with the ICCi gain (r = 0.62; p < 0.001); Cognitive load exhibited an inverted U-

shaped relationship with oral task scores, with the optimal range falling between approximately 

38 and 45 points; when the load exceeded 52 points, both expressive accuracy and cultural 

appropriateness declined simultaneously. This implies that "high immersion" in VR instruction 

does not automatically equate to "high learning gains"; moderate task pressure and a clear 

feedback structure are more critical.Recent studies on the balance between interaction intensity 

and learning load have reached similar conclusions [23]. 

From the perspective of deployment efficiency, for the experimental group, the average 

device preparation time for each student dropped from 4.6 minutes in the first week to 2.1 

minutes in the fourth week, and it was stabilized at 1.8 minutes from that time onwards; the 

proportion of reports on headgear uncomfortable feeling was 7.9%, mainly concentrated on the 

opening two weeks. Errors mainly came from four respects: firstly, some students still depended 

on written-down words in high-pressure environments, hence leading to not enough deepness 

of real negotiation; Second, the high cognitive burden which is linked to concept taking-out in 

academic talk situations has limited the space for giving cultural judgments; Third, although 

the existence of peers made interaction density higher, it therefore also brought extra anxious 
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feeling to a number of students; fourth, hence if instructors do not in time check learning records 

and give pointed direction, the advantages of the reflection and feedback layer hence were 

greatly reduced. 

Therefore, the deployment of VR in immersive English instruction should not merely 

pursue "device coverage"; rather, it requires the establishment of stable course units centered 

around scenario libraries, cultural cue databases, and feedback templates. Recent XR reviews 

and meta-analyses have consistently pointed out that the educational value of XR is highly 

correlated with the quality of task design, teachers' instructional design capabilities, and 

technical proficiency [24, 25]. Applied to the findings of this study, this conclusion can be 

specified as follows: only when cultural cues, branching interactions, and reflective feedback 

are integrated into a single instructional unit can VR transition from a demonstrative medium 

to an argumentative and training-oriented teaching tool. 

4 Conclusion 

For the problems of not enough situational reality, not strong cultural hints, and not steady 

cross-cultural shift in immersion English teaching, this research built a VR-based situational 

teaching frame for university classrooms, and verified its teaching effects through quasi-

experiments, delayed tests, and multi-source data analysis. The outcomes show that this 

framework is able to condense language tasks, cultural judgments and interactive corrections 

into one single situational unit, hence therefore enhancing the true communication direction of 

English study and the manifestation of cross-cultural abilities. 

(1) This research has built a framework for the arrangement of situations and the assessment 

of study results in English immersion teaching. Taking five high-frequency tasks as the core-

campus direction guide, homestay living experiences, academic question answering, public 

service items, and project business negotiations-the study has built VR scenario units which 

include cultural hints, branched dialogues, same-time existence of peers, teacher framework 

support, and reflective feedback information. Through the combining of scale tables, spoken 

assignments, behavior records, and interview materials into one united assessment frame, this 

research has offered a steady base for the explanation of multi-source proofs inside the 

classroom. 

(2) Experimental results confirm that this framework has a sustained positive effect on 

intercultural communication competence and oral task performance. The experimental group's 

ICC total score increased from 3.21 to 4.06, with the delayed retest score remaining at 3.91, 

while the control group's post-test and delayed retest scores were 3.58 and 3.47, respectively;the 

experimental group's oral task scores increased from 71.8 to 85.6, with a delayed test score of 

82.9, whereas the control group's corresponding scores were only 78.4 and 76.3.Scenario-

specific results showed that task scores for cross-cultural project negotiation and host family 

dinner reached 88.1 and 86.9, respectively. The experimental group's average response latency 

decreased to 1.65 s, and the correction success rate increased to 77.3%, indicating that the 

advantages of the VR scenario are primarily evident in tasks requiring multiple rounds of 

interaction, relationship management, and cultural judgment.Ablation results further indicate 

that the cultural cue layer and branch dialogues are key sources of performance gains; the 

scenario conversion efficiency of the full version was 1.27, which decreased to 1.05 and 1.08, 

respectively, after removing the cultural cue layer and branch dialogues. 

(3) This study still has limitations, including a single source of samples, a limited 

intervention period, and device conditions constrained by classroom resources. Future research 

could be expanded to include samples from multiple schools, long-term tracking, and adaptive 

dialogue agent environments, and continue to examine transfer stability and deployment cost 
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control across different English courses in various disciplines. 
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