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Abstract—Investigating the real-world impact of immersive
contextual instruction on English language education, verifying its
contribution to the enhancement of linguistic skills and the
improvement of learning attitudes, and evaluating the practicality
and worth of fuzzy evaluation in gauging teaching efficacy. A fuzzy
complete assessment model was built utilizing the language
competency test and the learning attitude questionnaire, and the
teaching effect was quantitatively examined based on the
experimental data using methods such as affiliation function and
weight calculation. The study’s findings revealed that students in
the experimental group performed much better than students in
the control group in terms of language competence and learning
attitudes, with an overall fuzzy score of 88.5 compared to 74.8 in
the latter. The statistical test indicated a significant difference
between the groups (p<0.001). The study also confirmed the
scientific and practical validity of fuzzy evaluation in the
assessment of multidimensional educational efficacy. Immersion
contextual English teaching provides considerable benefits for
improving students’ language skills and learning attitudes. The
fuzzy assessment method introduces a new instrument for
guantitative research on teaching efficacy and has a wide range of
potential applications.
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I.  INTRODUCTION

With the acceleration of globalization, the improvement of
the teaching effect of English, as an important tool for
international communication, has increasingly become the
focus of research in the field of education [1]. The traditional
English teaching mode is mostly based on teachers explaining
and students listening to lectures, which lacks contextual
immersion, resulting in students' language application ability
often being difficult to effectively improve [2]. In recent years,
immersion teaching, as an innovative teaching mode, has
gradually gained the attention of more and more educators [3].
By simulating the real language use environment, immersion
teaching enables students to experience language learning in
real situations, thus improving their language proficiency and
cultural understanding [4]. However, although the immersion
mode of teaching shows obvious advantages in English
language teaching, the evaluation of its teaching effectiveness
faces a big challenge [5]. Traditional assessment methods often
rely on quantitative test scores or qualitative teacher assessment,
but these methods are difficult to fully reflect students'
comprehensive language proficiency in immersion contexts [6].
Therefore, how to scientifically and accurately evaluate the
effects of immersion context teaching has become an important
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topic in current educational research.

In the complex and dynamic educational context, the fuzzy
evaluation method, as a tool adept at handling uncertainty and
vagueness, demonstrates its distinctive merits [7]. It can
integrate both qualitative and quantitative metrics and conduct
a holistic analysis of teaching outcomes from various
evaluation perspectives, thereby offering a novel approach for
assessing the efficacy of immersive English instruction [8].
Against this backdrop, this study aims to employ the fuzzy
evaluation method to carry out a systematic investigation into
the teaching effectiveness of immersive contextual English,
with the goal of furnishing educators with a more precise and
all-encompassing teaching effectiveness assessment instrument
[9]. The primary objective of this research is to construct a
fuzzy evaluation model suitable for immersive contextual
English teaching via empirical research, identify the crucial
factors influencing teaching effectiveness, and analyze the data
through specific cases [10]. It is anticipated that this research
will provide theoretical backing for future English teaching
endeavors and an effective basis for decision-making for
educational policymakers.

The content structure of this paper is divided into five main
sections. Section Il of the research review comprehensively
combed the domestic and international literature related to this
study, including the theoretical foundation of immersive
contextual English teaching and the progress of applied
research, while analyzing the characteristics of the fuzzy
evaluation method and its application value in educational
research. Then, Section Il of the research method elaborates
the design framework of this study in detail, including the
selection of experimental samples, data collection methods, the
construction process of the fuzzy comprehensive evaluation
model, and the specific calculation steps. Subsequently, Section
IV of the results and discussion presents the differences in
teaching effects between the experimental group and the control
group based on empirical data and combines the quantitative
results of the fuzzy evaluation with an in-depth discussion of
the superiority of immersive contextual teaching and the
specific performance of its teaching effects. Finally, Section V
of the conclusion summarizes the main findings of the study,
analyzes the shortcomings of the study, and looks forward to
the future research direction. The parts are interlocked and work
together to serve the achievement of the research objectives.

Il. RESEARCH REVIEW

To fully understand the theoretical background and the
current application status of immersive contextual teaching and

362|Page

www.ijacsa.thesai.org


https://orcid.org/0009-0004-2238-3003

(IJACSA) International Journal of Advanced Computer Science and Applications,

fuzzy evaluation, this part will be developed from the following
two aspects: the current research status of immersive contextual
teaching and its evaluation methods, and the progress of the
application of fuzzy evaluation methods in the field of
education and its advantages.

A. Research Status and Evaluation Methods of Immersive
Contextual Teaching and Learning

The core of the immersive contextual teaching model is to
enhance learners' language communication skills by
constructing real or simulated language use contexts so that
they can practice the language in a near real environment [10].
This model has been widely used in language learning, science
experiments cultural courses, etc. Its advantage is that it can
enhance students' participation and language acquisition. Some
studies have shown that students' language expression and
cultural understanding are significantly improved when
immersive learning environments are constructed through
virtual reality (VR) technology or classroom scenario
simulation [11]. However, existing studies have mostly focused
on the following three ways of evaluating the effects of

TABLE |
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immersive teaching: (1) performance assessment based on
quantitative data, such as standardized test scores, and
comparison of teaching effects through pre-tests and post-tests.
(2) Qualitative assessment, such as evaluating teaching
effectiveness through students' self-feedback, interviews, or
teachers' classroom observations. (3) Mixed assessment, i.e.,
combining quantitative and qualitative indicators, such as
combining test scores and questionnaires for comprehensive
analysis. Although these methods can reflect teaching
effectiveness to a certain extent, they are often inadequate in
dealing with complex and multidimensional evaluation issues
[12]. For example, it is difficult to measure the
comprehensiveness of students' language useability by relying
only on test scores, while subjective interviews and
observations are susceptible to the subjective bias of the
evaluator [13]. Table | presents for typical immersion teaching
evaluation methods and their strengths and weaknesses;
therefore, there is a need to introduce evaluation methods that
are more scientific, multidimensional, and capable of
quantifying complex phenomena.

TYPICAL IMMERSION EVALUATION METHODS AND THEIR ADVANTAGES AND DISADVANTAGES

Evaluation Methodology Vintage

Drawbacks

quantitative assessment

large samples

(1) Strong objectivity and easy access to and analysis of data

(2) Can be used for comparison and statistical analysis of

(1) Confined to numerical results, it is difficult to fully reflect
the effectiveness of teaching and learning
(2) Inability to capture learners' subjective experiences and

emotional changes

o about teaching and learning
Qualitative assessment

use

(1) The ability to dig deeper into learners' subjective feelings

(2) Helps capture details and dynamic changes in language

(1) Highly subjective, with results susceptible to the personal
biases of the evaluators
(2) A small sample size makes it difficult to generalize to a

wider area

methods
Blended assessment

comprehensively from multiple dimensions

(1) Combines the strengths of quantitative and qualitative

(2) Teaching effectiveness can be evaluated more

(1) Complexity of data processing, which may increase the cost
of the study
(2) The qualitative component remains vulnerable to

subjectivity

and difficult-to-quantify problems
Assessment based on fuzzy

evaluation ]
overall evaluations

(3) Reducing the bias of single data

(1) Suitable for dealing with complex, multidimensional,

(2) Ability to synthesize different indicators and generate

(1) The model-building process may be subjective in terms of
parameter setting
(2) The affiliation function and weights should be set

scientifically and carefully.

B. Application of Fuzzy Evaluation Methods in Education

The fuzzy evaluation method originated from the fuzzy set
theory proposed by Zadeh, which aims to solve the limitations
of traditional evaluation methods in dealing with vagueness and
uncertainty. In the field of educational evaluation, fuzzy
evaluation has attracted much attention because of its ability to
integrate multidimensional indicators and handle quantitative
and qualitative data [14]. In recent years, fuzzy evaluation
methods have been widely used in the fields of teaching quality

evaluation, students' comprehensive quality evaluation, and
course satisfaction analysis. A study applied the fuzzy
comprehensive evaluation method to the assessment of
university teaching quality and established a set of multi-
dimensional comprehensive evaluation models by setting
subjective weights and affiliation functions, which greatly
improved the scientificity and persuasiveness of the evaluation
results. Similarly, another study proved the high applicability of
the fuzzy evaluation model in the assessment of multi-indicator
teaching effectiveness in the study of vocational skills teaching.
Compared with traditional evaluation methods, fuzzy
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evaluation has several advantages [15]. The first is the
integration of multidimensional data. It can synthesize and
analyze data of multiple dimensions. Then it deals with
fuzziness and subjectivity. Through the affiliation function,
qualitative evaluations are quantified into manageable
mathematical models [16].The fuzzy evaluation method also
exhibits significant adaptability in handling intricate and
variable teaching scenarios. When integrated with the features
of immersive contextual teaching, assessing its outcomes
typically entails a multitude of complex and multidimensional
factors (such as language proficiency, cultural comprehension,
emotional attitudes, etc.), aligning well with the fundamental
attributes of fuzzy evaluation [17]. Hence, utilizing fuzzy
evaluation for gauging the effectiveness of immersive
contextual English instruction can address the limitations of
conventional assessment techniques and offer innovative
perspectives for teaching effectiveness research. Fig. 1
delineates the construction phases of the fuzzy evaluation
model, depicting the entire procedure from identifying

evaluation indicators to executing the fuzzy synthesis operation.

This aids users in comprehending how to apply the fuzzy

Determine Evaluation Index System .

: Select Appropriate Evaluation Dimensions ' b
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evaluation approach to assess the impact of immersive
contextual teaching [18]. Initially, it is crucial to establish the
evaluation indicator system and choose the evaluation
dimension that resonates with the attributes of immersive
contextual teaching [19]. Subsequently, the membership
function for each evaluation indicator is ascertained to convert
qualitative assessments into a quantifiable range of values [20].
Thereafter, the weight of each evaluation indicator is
determined based on expert opinions, student feedback, or
pertinent literature [21]. Building on this, the fuzzy
comprehensive evaluation matrix is formulated by integrating
the membership function and weight of each indicator, and the
membership values of each evaluation object across each
dimension are aggregated into a matrix. Following this, the
constructed fuzzy comprehensive evaluation matrix is
manipulated to derive the overall score for each evaluation
object. Lastly, in accordance with the operational outcomes, the
final evaluation results are generated and can be displayed in
formats such as scores or grades, assisting decision-makers in
making informed judgments.

. Set Membership Functions

¢ Quantify qualitative assessments into processable

Relevant Literature

i
) P |
| : / : : } numerical ranges by setting membership functions I
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Fig. 1. Construction process of fuzzy evaluation model.

C. Review of the Study and Innovations

To summarize, immersive contextual teaching has received
widespread attention in recent years due to its remarkable
language-learning effect, but there are still major limitations in
the evaluation methods of teaching effectiveness; fuzzy
evaluation methods have opened up new paths for educational
evaluation research due to their ability to handle
multidimensional and complex data and their flexibility [22].
However, few studies have organically combined the two and
conducted a comprehensive empirical analysis of actual cases

in immersive contextual teaching. A comparison of the
innovations of this study with previous studies is shown in
Table Il. Based on the above analysis, the innovations of this
paper are mainly reflected in the following two aspects. (1)
Introducing the fuzzy evaluation method into the assessment of
the effect of immersive contextual teaching and constructing a
multidimensional and highly adaptable fuzzy evaluation model.
(2) Through empirical research and data analysis, the validity
of the model is verified from actual cases to fill the
shortcomings of existing research.
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COMPARISON OF THE STUDY'S INNOVATIONS WITH PREVIOUS STUDIES

Research

Previous Study

Innovative Points of This Study

Evaluation methods for
immersive contextualized

instruction

(1) Most studies use traditional quantitative
assessments (e.g., achievement assessments,
comparison of standardized test scores)

(2) or qualitative assessment (e.g., interviews,

classroom observations)

Introducing the fuzzy evaluation method into the assessment of
immersive contextual teaching, breaking through the limitations of
the traditional single method, and constructing a multi-dimensional

and highly adaptable fuzzy evaluation model

Comprehensive assessment

of teaching effectiveness

Most of the existing research focuses on single
dimensions or quantitative indicators, such as
academic performance or student feedback, and lacks

an integrated approach to assessment.

Based on fuzzy evaluation, a comprehensive assessment of teaching
effectiveness is realized through a comprehensive analysis of multiple
evaluation dimensions (e.g. language proficiency, cultural

understanding, affective attitudes, etc.).

Empirical research and data

analysis

Few studies have empirically analyzed real-world

cases for immersive contextual instruction.

This study combines real cases with in-depth empirical research to
verify the effectiveness of the fuzzy evaluation model in immersive

contextual teaching through data analysis.

Evaluation of Teaching
Effectiveness Flexibility

and Adaptability of

Traditional evaluation methods are often difficult to
deal with in complex and dynamically changing

teaching and learning contexts.

Fuzzy evaluation methods are flexible and adaptable to complex,
dynamic teaching and learning contexts, and are highly adaptable,

especially for assessing the effectiveness of immersive contexts.

I1l. METHODOLOGY

To explore the application of the fuzzy evaluation method
in the assessment of English teaching effectiveness in
immersive contexts, this study adopts an empirical-based
research methodology to construct and validate the fitness
model through case studies and data analysis. This section will
specify the research design, sample selection, data collection
and processing, construction of the fuzzy evaluation model, and
its calculation process.

A. Study Design

This study adopts a mixed research method, combining
qualitative and quantitative analysis to ensure both an in-depth
analysis of the complex teaching phenomenon and the scientific
and persuasive nature of the data results. The flow chart of the
research design is shown in Fig. 2. The whole research process
is divided into four main stages. The first is the contextual
teaching implementation phase, in which a school's English

Implementation of

Situational Teaching Wesin Lallkatfon

- Gather multi-dimensional data related to
teaching effectiveness.
+ Data includes standardized language test

Select an English teaching course.
Introduce VR technology.

Create multiple real-world learning
SCEnarios. scores, classroom observation records,

Provide an immersive learning experience. student interviews, and questionnaire

Fig. 2.

course is selected and virtual reality technology is introduced to
create multiple simulated learning scenarios, such as ordering
food, medical conversations, and international conferences, to
provide students with an immersive learning experience. Then
comes the data collection phase, in which multidimensional
data including standardized language test scores, classroom
observation records, student interviews, and questionnaire
feedback are collected after the implementation of teaching [23].
The third stage is the fuzzy evaluation model construction,
which establishes a suitable fuzzy comprehensive evaluation
model to quantify and comprehensively analyze the collected
multidimensional data according to the research questions and
data characteristics [24]. The final stage is the data analysis and
validation stage, which uses tools such as Matlab and Python to
process the data, calculate the specific scores of the fuzzy
evaluation model, and carry out model adaptation validation
[25]. This flowchart provides clear steps and directions for the
research and helps to systematically conduct and analyze the
research.

Construction of Fuzzy

Evaluation Model Data Analysis & Verification
|
- Based on research questions and data - Utilize tools such as Matlab and Python te

characteristics, construct an adaptable process data.
fuzzy comprehensive evaluation model. + Calculate specific scores for the fuzzy
= Quantify and integrate the collected multi- evaluation model.

dimensional data. = Validate the model's adaptability.

Flowchart of the study design.

365|Page

www.ijacsa.thesai.org



(IJACSA) International Journal of Advanced Computer Science and Applications,

B. Sample Selection and Background

The participants in this study were 120 first-year college
students majoring in English, who were evenly divided into an
experimental group and a control group, with 60 students in
each [26]. The experimental group was subjected to immersive
contextual English instruction, while the control group
followed the conventional English teaching approach. To
reduce the potential impact of sample heterogeneity on the
study outcomes, the two groups were matched in terms of age,
gender, and English proficiency, which was categorized based
on their entrance exam scores [27]. The specific details of the
experimental and control groups are presented in Table I11. As
indicated in the table, both groups comprised 60 participants
with average ages of 18.7 and 18.8 years, respectively. A t-test
revealed that the age difference between the two groups was
insignificant (p=0.653). In terms of gender distribution, the
experimental group had 32 males and 28 females, whereas the

Vol. 16, No. 2, 2025

control group had 31 males and 29 females. A chi-square test
indicated no significant difference in gender ratio between the
two groups (p=0.853). The mean entrance exam scores for
English were 82.3 and 81.9 for the two groups, respectively, and
a t-test showed no significant difference in English proficiency
(p=0.712). Regarding family background, 35 participants in the
experimental group were from urban areas and 25 from rural
areas; in the control group, 36 were from urban areas and 24
from rural areas. A chi-square test demonstrated no significant
difference in family background between the groups (p=0.896).
The duration of English study was 6.5 years and 6.4 years for
the two groups, respectively, and a t-test found no significant
difference in this regard (p=0.578). In summary, the
experimental and control groups exhibited no significant
differences in any of the aforementioned basic characteristics,
suggesting that the two groups were highly comparable at the
outset of the study.

TABLE Il SAMPLE GROUPING AND BASIC STATISTICAL CHARACTERISTICS
Variant Experimental Group (N=60) Control Group (N=60) Statistical Test Value P-Value
Average age (years) 18.7+0.9 18.8+0.8 t=0.45 0.653
Gender ratio (M/F) 32/28 31/29 x> =0.034 0.853
The average score on the English test for admission 82.3+5.7 81.9+6.1 t=0.37 0.712
Family background (urban/rural) 35/25 36/24 ¥ =0.017 0.896
Length of English language study (years) 65+1.1 6.4+1.0 t=0.56 0.578
C. Data Collection and Processing normalized to:
1) Data collection: The data collection for this study X'= X~ X (1)

covered two main types of data: quantitative and qualitative.
Quantitative data were mainly obtained through standardized
English test scores, which consisted of four parts: listening,
reading, writing, and speaking, and were designed to
comprehensively assess students' English proficiency [28].
Qualitative data collection is more diverse and includes
instructional observation records, student interviews, and
questionnaires. Observation records focus on student
engagement and interaction in the classroom to capture the
dynamics of the teaching and learning process. Student
interviews were conducted to explore students' affective
experiences and learning outcomes to obtain their direct
feedback on teaching methods and content [29]. In addition,
student satisfaction, self-confidence, and changes in interest in
teaching and learning were assessed through questionnaires, the
content of which helped to quantitatively analyze students'
attitudes and affective responses to learning [30]. Synthesizing
the data collected through multiple channels, we were able to
gain a comprehensive and in-depth understanding of students'
learning status and teaching effectiveness, which provided solid
data support for the study.

2) Data pre-processing: The collected data were first
subjected to data cleaning and pre-processing through SPSS,
including outlier removal and data normalization. The data
normalization equation is as follows, for the original data X,

Xmax -X min

Where Xi, and X, are the minimum and maximum
values of the sample data, respectively?

D. Fuzzy Evaluation Model Construction

Based on the core logic of the fuzzy evaluation method, the
model construction is divided into the following steps:

1) Determination of the evaluation indicator system:
Combining the characteristics of the effect of immersion
teaching and previous studies, an evaluation system including
four first-level indicators and several second-level indicators is
established [31]. The first-level indicators include: language
ability (A1), learning attitude (Az), learning interest (As), and
emotional experience (As). The secondary indicators include
listening (A1), speaking (Aiz), reading and writing sub-
competencies in language proficiency, classroom participation,
and change in language anxiety. The weights of the first-level
indicatars are noted as W =TW1,W2,---,Wn] , where W;
meet ) W =1 . Each secondary indicator weight is obtained
by hierarchical analysis (AHP) and distributed in the evaluation
system in the following way. Table IV shows the weight
distribution table of the evaluation indicators, with a total of
four first-level indicators (Al, A2, A3, A4), whose sum of
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weights is 1, reflecting the importance weights of different
dimensions in the total evaluation. Each level 1 indicator is
subdivided into several level 2 indicators, and the weight
distribution is calculated by the hierarchical analysis method
(AHP) to ensure rationality and scientificity [32]. The sum of
the weights of the second-level indicators satisfies the

Vol. 16, No. 2, 2025

corresponding weights of the first-level indicators. The
distribution of the indicators reflects the multidimensional
nature of the immersive contextual teaching evaluation model.
For example, language proficiency is given the highest weight
(40%), with higher weights for listening and speaking,
indicating its centrality to teaching effectiveness.

TABLE IV DISTRIBUTION OF WEIGHTS OF EVALUATION INDICATORS
Primary Indicators Weight Secondary Indicators Weight
Listening (Listening, A11) WA 11=0.15
Speaking (Speaking,4 12 WA 12=0.15
Language Ability (A1) WA1=0.4 P 9p g )
Reading (Reading,A 13) WA13=0.05
Writing (Writing,A 14) WA14=0.05
Classroom Participation,A4 21) WA21=0.2
Learning Attitude (A2) WA2=0.3
Task Completion (Task Completion,A 22) WA22=0.1
Learning Interest, A3) WA3=0.2 Interest Improvement (Interest Improvement, A 31) WA31=0.2
Emotional Experience (A4) WA4=0.1 Language Anxiety Change (Language Anxiety Change,4 41) WA41=0.1

2) Construct fuzzy affiliation function and affiliation
matrix: Each secondary indicator corresponds to a different
evaluation grade (e.g., excellent, good, fair, poor), and defines
the affiliation function for each grade. Define the evaluation
level set V ={V,,V,,...,V. } | the corresponding evaluation
levels include "excellent™, "good", "fair", "poor", etc. For each
indicator, define its fuzzy affiliation function. For_ each
indicator AJ- , define its fuzzy affiliation function ,uij(X) .In
this study, triangular fuzzy numbers are used for evaluation in
the following form:

0, Xx<aorx=c
-a
,u”.(x) ——, as<x<hb,
b-a
C=X b<x<c
c—b (2)

Wherea, b and c are the starting point, median and end point
of the fuzzy number respectively. For each evaluated object, the
affiliation value of each evaluation index is calculated through
the data of students' test scores, classroom records, and
questionnaire feedback, and the affiliation is formed.

_lu’ll(vl) ty (V) o (V) ]
R = (V) 45 (V,) (Vi)
_:Uln (Vl) My (Vz) My (Vm)

- ©)

Where each row of R represents the affiliation of a
secondary indicator to a different evaluation level.

3) Fuzzy synthesis operation: Based on the affiliation
matrix R and the weight vectorW , a fuzzy comprehensive
evaluation is performed by the following equation:

B=W-R=|b,b,,---,b
[ 1172 m] (4)
Where B is the comprehensive affiliation vector, which
represents the comprehensive evaluation affiliation of the
evaluation object on different levels; W is the weight vector;
and R is the affiliation matrix. To quantify the evaluation results,
the comprehensive affiliation vector B is normalized and the
fuzzy score is calculated:

S= ibiuvi (5)
i=1

Where S is the final score of the fuzzy comprehensive

evaluation and V; is the score corresponding to the i
evaluation level (e.g., 100 for "excellent" and 80 for "good").

E. Model Validation

To verify the applicability of the fuzzy evaluation model,
this study conducted a correlation analysis between the model
calculation results and the standardized test scores and further
verified the reasonableness and scientificity of the model output
results through expert review and student feedback. The
correlation between the fuzzy composite scores and the
standardized test scores was examined through Pearson
correlation coefficient analysis to assess the reliability and
validity of the model. The equation is as follows:
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_ XX ~X)X(Y, -Y)
JE(X = X)?-3(Y, =Y)?

©)

Where Xi and Yi are the academic fuzzy score and

test score, respectively, and X Y are the corresponding
mean values. Based on the experimental data, the model
parameters (e.g., the shape of the affiliation function and the
weight distribution) are adjusted to ensure high consistency
between the model evaluation results and the actual situation.

IV. RESULTS AND DISCUSSION

Through the fuzzy evaluation of the teaching effectiveness
of the experimental and control groups, this study reveals the
effectiveness of immersion contextualized teaching in
enhancing students' language proficiency and learning attitudes
[33]. In this part, specific discussions will be made around the
results of the data analysis, including the results of the fuzzy
comprehensive evaluation, the analysis of the differences
between the groups, and the substantive interpretation of the
teaching effectiveness.

A. Fuzzy Synthesized Evaluation Results

Utilizing the previously mentioned fuzzy evaluation model,
this research carried out an extensive assessment of the teaching
outcomes for both the experimental and control groups, and
computed their respective final fuzzy scores, as depicted in Fig.

Experimental Group °

Group

Control Group

Vol. 16, No. 2, 2025

3. This figure contrasts the comprehensive scores of the two
groups. The experimental group's comprehensive fuzzy score
was notably higher than that of the control group, suggesting
that immersive contextual teaching can substantially enhance
students' overall language abilities, particularly in
communicative competencies like listening and speaking,
where the benefits are more pronounced [34]. In the graph, the
horizontal axis denotes the Overall Score, while the vertical
axis indicates the Group, with the control group symbolized by
green dots and the experimental group by purple dots. The
graph reveals that the experimental group generally achieved a
higher Overall Score than the control group. The score
distribution in the experimental group is more clustered, with
the majority of scores exceeding 80, whereas the control group's
scores are more scattered, primarily ranging between 70 and 80.
The experimental group's scores are more tightly packed within
the 80 - 90 range, indicating greater consistency and superior
performance. In contrast, the control group's scores are more
diffused, spanning from 60 to 90, reflecting larger individual
variations. The density curves at the base of the figure further
illustrate the score distributions of both groups. The
experimental group's density curve is more peaked, with the
apex situated around 80 points, while the control group's
density curve is flatter, with the peak around 70 points. There is
a marked disparity in overall scores between the experimental
and control groups, with the experimental group markedly
outperforming the control group. This could imply that the
pedagogical approaches or interventions employed in the
experimental group were more efficacious in elevating students'
overall scores.

Group

Control Group
E Experimental Group

—_— e,

70 80

90

Overall Score

Fig. 3. Comparison of composite scores between experimental and control groups.

B. Analysis of differences between Indicators

Further analysis of the scores for the primary and secondary
indicators reveals the following salient features:

1) Effective in improving language skills: The fuzzy
evaluation indicates that the experimental group outperformed
the control group across all language proficiency subcategories,

namely listening, speaking, reading, and writing. For instance,
in the listening subcategory, the experimental group's
membership distribution predominantly centers on the
"excellent" and "good" levels, whereas the control group's
distribution is more concentrated on the "good" and "fair" levels.
This suggests that immersive contextual teaching facilitates
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students' quicker adaptation to real - life language settings and
enhances their language comprehension abilities. Table V
presents the performance membership matrices for the
experimental and control groups in listening and speaking,
featuring four levels of membership distribution: excellent,
good, fair, and poor. Regarding listening, the experimental
group's membership values for excellent and good grades are
0.45 and 0.40, respectively, which are markedly higher than
those of the control group (0.10 and 0.60). In terms of speaking

Vol. 16, No. 2, 2025

ability, the experimental group's membership values for
excellent and good grades are 0.50 and 0.35, respectively, also
surpassing those of the control group (0.15 and 0.55). This
demonstrates that the experimental group exhibits superior
overall performance in both listening and speaking, especially
in the excellent grade category. Notably, the disparity is more
pronounced in the excellent grade performance. Moreover, the
membership values for the poorer grades in both groups are
0.05, indicating a low proportion of poor performance.

TABLE V LISTENING AND SPEAKING AFFILIATION MATRIX
Group Excellent Favorable (Good) General (Average) Mediocre (Poor)
Listening - Experimental Group 0.45 0.40 0.10 0.05
Listening - Control Group 0.10 0.60 0.25 0.05
Speaking - Experimental Group 0.50 0.35 0.10 0.05
Speaking - Control Group 0.15 0.55 0.25 0.05

2) Improvement of positive learning attitudes: The survey
results revealed that students in the experimental group
exhibited markedly higher classroom engagement, enthusiasm
for learning, and associated satisfaction scores compared to the
control group (refer to Fig. 4 below), which utilizes a scatter
plot coupled with a trend smoothing line to illustrate a contrast
between the experimental and control groups regarding
learning attitude scores. As depicted in the figure, the
experimental group generally achieved higher learning attitude
scores than the control group. Despite both groups having a
certain degree of score distribution, the experimental group’s
scores were more concentrated and displayed an upward trend,
indicating that students in this group demonstrated a more

90

80

Learning Attitude Score

60

proactive and positive approach to learning [35]. Conversely,
the control group's scores were relatively lower and more
scattered, suggesting that their learning attitudes might be less
favorable than those of the experimental group. Moreover, the
experimental group had a significantly greater number of
individuals with high ratings than the control group, further
corroborating the efficacy of the experimental teaching method
in bolstering students' learning attitudes [36]. In summary, the
figure furnishes visual substantiation for the study that the
teaching interventions in the experimental group Yyielded
substantial outcomes in enhancing students' attitudes towards
learning. This underscores the efficacy of contextualized
teaching in stimulating students' intrinsic motivation.

. Group

1
v Control Group
.I Experimental Group

Control Group

Experimental Group

Fig. 4. Statistical comparison of learning attitude indicators between groups.
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C. Comparison of Teaching Effectiveness between
Experimental and Control Groups

To present a more comprehensive picture of the differences
t= 11.66, p<0.001

k%
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in the effectiveness of immersive contextualized instruction
versus traditional instruction, this study conducted a t-test on
the composite scores of the two samples, yielding in the Fig. 5.

100

90

Scores

80

Control Group

Group

E Control Group
B3 Experimental Group

Experimental Group

Fig. 5. Graph comparing the effect of experimental and control groups.

The figure provides a detailed comparison of teaching
effectiveness between the experimental and control groups,
depicted through a box-and-line plot. It is evident that the
experimental group's score distribution is more compact and
features a higher median, suggesting superior overall
performance compared to the control group. Specifically, the
experimental group's median score is nearly 90, whereas the
control group's median score hovers around 75, highlighting a
distinct advantage in teaching effectiveness for the
experimental group. Furthermore, the experimental group's
score range is relatively narrower, indicating more stable and
less variable student performance. The statistical analysis
results corroborate this observation. The independent samples
t-test results revealed a highly significant difference between
the two groups (t=11.66, p<0.001), indicating that the
experimental group was substantially more effective than the
control group. This level of significance (p<0.001) implies that
the difference between the experimental and control groups is
improbable to be attributed to random factors, but rather to the
efficacy of the teaching methods or interventions employed by
the experimental group.

D. Interpretation and Discussion of Results

1) Advantages of immersive contextualized instruction: In
this study, the effects of immersive contextual teaching were
analyzed in depth through the fuzzy evaluation method, and the

results showed that this teaching mode can effectively improve
students' language communication skills. This finding is
consistent with the existing literature on the importance of
authenticity of teaching contexts for students' language
acquisition [37]. What's more, this study is the first attempt to
quantitatively analyze teaching effectiveness through the fuzzy
evaluation method, which provides a new perspective and
methodology for research in this field. The results of this
quantitative analysis not only enhance the scientific nature of
teaching research but also provide precise data support for
actual teaching design, which helps educators grasp the
teaching effect more accurately to optimize teaching strategies.

2) Application value of fuzzy evaluation: Fuzzy evaluation
shows its unique advantages in assessing complex teaching
phenomena, especially in the multidimensional comprehensive
analysis [38]. For example, when assessing highly subjective
indicators such as "emotional experience", the affiliation matrix
of fuzzy evaluation can effectively describe the distribution of
student's satisfaction with the classroom, thus reducing the bias
that may be brought by a single scoring model [39]. This
method can reflect students' subjective feelings and learning
experiences more comprehensively, providing a richer and
more detailed perspective for the evaluation of teaching
effectiveness.
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3) Research limitations and future directions: While this
study has yielded significant findings regarding the assessment
of teaching effectiveness, it is not without limitations. Firstly,
the relatively small sample size may impinge upon the
generalizability of the results. Subsequent research endeavors
could enhance the generalizability and robustness of the model
presented herein by increasing the sample size. Secondly, the
parameter configurations of the fuzzy evaluation model,
including the form of the membership function, warrant further

refinement to augment the model's precision and versatility [40].

Moreover, future investigations might delve into the
applicability of fuzzy evaluation techniques across diverse
teaching contexts and subject domains, thereby broadening the
scope and depth of their utilization. Through such initiatives, it
is anticipated that fuzzy evaluation methods will assume a more
pivotal role in the realm of teaching effectiveness assessment,

offering enhanced support for educational research and practice.

V. CONCLUSION AND LIMITATIONS

This study adopts a fuzzy evaluation method to
comprehensively analyze the effectiveness of immersive
contextual English teaching. By constructing a scientific fuzzy
evaluation model, this study assessed the effectiveness of the
teaching method in terms of two key dimensions, namely,
language proficiency and learning attitude, and proved the
significant advantages of immersive contextual teaching in a
practical application through empirical research. The results of
the study show that immersive contextual teaching is effective
in enhancing students' language proficiency. The composite
scores of students in the experimental group were significantly
higher than those of the control group in each language
proficiency index, such as listening, speaking, reading, and
writing. This result shows that contextualized teaching can
effectively improve students' language practice ability by
creating a real language environment. In addition, immersion
teaching also shows positive effects in enhancing students'
learning attitudes. The results of the fuzzy evaluation show that
immersion teaching is effective in enhancing students'
motivation, classroom participation, and interest in learning.
Scenario simulation and interactive experience can better
stimulate students' intrinsic motivation and thus strengthen
learning effects. This study also introduces the fuzzy evaluation
method into the assessment of English teaching effectiveness
and verifies the application value of this method. This method
provides a new way of thinking and methodology for the
teaching evaluation system, which can quantify the complex
teaching process more comprehensively, especially when it
involves the comprehensive analysis of multi-dimensional data,
which has significant advantages. To summarize, immersive
contextual English teaching not only reflects high efficiency in
language proficiency cultivation but also achieves positive
feedback in students' learning attitudes and subjective
experiences, providing important insights for educational
reform and practice. The application of the fuzzy evaluation
method further highlights the importance of quantitative
analysis in teaching research, which is of theoretical promotion
and practical guidance significance.

However, there are still some shortcomings in this study. On

Vol. 16, No. 2, 2025

the one hand, the relatively small size of the experimental
sample may affect the external validity of the conclusions;
future research can expand the sample coverage and select
subjects from students of different age groups and different
language bases to verify the generalizability of the findings. On
the other hand, the fuzzy evaluation model is somewhat
subjective in the selection of the affiliation function; in the
future, attempts can be made to optimize the parameter settings
of the model by introducing machine learning or artificial
intelligence algorithms. In addition, this study mainly focuses
on the two dimensions of language proficiency and learning
attitude, and subsequent studies can further explore the effects
of contextualized teaching on higher-order language
proficiency such as critical thinking and intercultural
communication skills.
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