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ABSTRACT Under the strategic background of the digital intelligence era and the digital transformation
of education, curriculum-based political and civic education in college English faces the problem of "two
separate entities", and technological application and value guidance have failed to integrate effectively.
Using a mixed-methods research approach, this study empirically investigates at Wuhan University of
Technology and Hubei University of Science and Technology the efficacy and main reasons for two paths:
"systematic construction" and "scenario-based innovation". Furthermore, the research reveals that the deep-
seated reason for these practical difficulties lies in the structural conflict between the "efficiency logic"
of technological tools and the "immersion logic" of value education. To address this problem, the study
builds a “Technology-Pedagogy-Value” (TPV) ternary integration analytical framework to systematically
explore the internal mechanism of this conflict in practice for the first time and warn about the ethical risk
of the “technological gaze”. Finally, the study proposes a triangular support system of teacher development
ecology, subject teaching paradigm and smart governance system to resolve the conflict and provide a
theoretically deep and practically guiding reference for promoting deep-seated reform in digitally-enabled
curriculum-based political and civic education.

INDEX TERMS Digital Intelligence Era; Curriculum-Based Political and Civic Education; English
Teaching; Technology-Pedagogy-Value (TPV) Framework; Practice Pathways; Effect Evaluation

I. INTRODUCTION
In light of the "advancing education digitalisation" and
the "new liberal arts" policies, college English teaching
needs to foster students' cultural confidence and effec-
tively convey China's story through the development of
cross-cultural competence. However, the current situation
of digital-enabled English curriculum-based political and
civic education generally faces the deep-seated problem
of a "two-separate-entities" phenomenon. Technological ap-
plications generally fall into the category of instrumental
efficiency logic and have not been effectively integrated
with the objective of value immersion. Therefore, a rigid
integration of political and civic factors with language
teaching has been adopted, and its educational effectiveness
has not been empirically verified. Most of the previous
studies have focused on only one part and have not sys-

tematically investigated the "Technology-Pedagogy-Value"
(TPV) ternary integration analytical framework in the era
of digital intelligence. Even rarer are all-encompassing
pathway studies based on this framework that cover the
entire process of design, implementation and evaluation.

Therefore, this study aims to tackle the main research
problem: How to construct an effective practice path for
English curriculum-based political and civic education that
integrates digital tools and values guidance seamlessly? How
to verify the actual effects of implementation scientifically?
Based on the TPV analysis framework, typical practical
cases from several universities in Hubei Province were
selected for this study, including Wuhan University of
Technology (which has formed a "Platform + Resource +
Evaluation" system) and Hubei University of Science and
Technology (which has conducted scenario-based innova-
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tion), and their various ways of addressing the "two separate
entities" problem were systematically explored. The three
levels of this study are content integration, pedagogical
innovation and effect evaluation. Using a combination of
quantitative and qualitative research methods, this study
aims to expose the structural conflict between the logic of
technological efficiency and the logic of value immersion,
analyze the internal mechanisms and practical effects of this
conflict, and finally offer a theoretical reference and practi-
cal paradigm for building a support system to resolve this
conflict and drive deep-seated reform in digitally-enabled
curriculum-based political and civic education..

II. LITERATURE REVIEW AND THEORETICAL
FOUNDATION
A. DEFINITION OF CORE CONCEPTS
“"Curriculum-based political and civic education in college
English in the digital intelligence era" is operationally
defined as values education practice mediated by English
courses in an intelligent technological environment. The
main features are: use digital technology to build cross-
cultural scenarios, combine various kinds of political and
civic education materials, offer personalised values, and
provide intelligent feedback.

B. REVIEW OF DOMESTIC AND INTERNATIONAL
RESEARCH
At first, many scholars across the country had a vague idea
of what to study generally; now, many studies have explored
practical paths in all areas. Research in the field of foreign
languages generally falls into the following two categories:

Some teaching activities that have been suggested by
scholars include speeches, writing and translation of po-
litical and civic materials. Chongqing University has con-
structed a "three-stage integration" curriculum system (lan-
guage foundation, disciplinary empowerment, value guid-
ance) to address global issues with Chinese solutions
through project-based learning [1]. Liaoning Technical Uni-
versity proposed a "dual-line, three-integration" model to
solve the problem of disunity in political and civic ed-
ucation [2]. Hunan University of Information Technology
has been using AI tools and virtual teaching offices to
address the issue of rigid integration [3]. Later, CiteSpace
and SPSS were employed to uncover more trends, prob-
lems and innovative paths for IT-assisted curriculum-based
political and civic education in subsequent research [4]. The
"online + offline" blended teaching model is a knowledge
system for curriculum-oriented political and civic education
that offers new ways to integrate knowledge transmission
with value education [5]. At the same time, some studies
have put forward all-encompassing strategies for building
a curriculum-based political and civic education system,
optimising teaching paths, sharing practical cases, and
strengthening evaluation mechanisms. The above measures
aim to solve problems in the era of digital intelligence and
improve teaching effectiveness [6].

The promotion and application of the textbook series
"Understanding Contemporary China" are to establish an all-
encompassing resource system. Research has also focused
on how to discover implicit political and civic education
resources in textbooks and build thematic case libraries,
such as "Excellent Traditional Chinese Culture" and "Con-
temporary Chinese Achievements".

Although many applications have gradually appeared,
most research still considers digital intelligence technology
to be only a supporting tool or resource carrier. There is a
lack of systematic, theoretically in-depth research on how
technology reconstructs the teaching process and teacher-
student interaction relationships in "language learning -
cultural comparison - value identification" at the level of
underlying mechanisms. For instance, how the intervention
of generative AI may change traditional translation ethics
and the logic of value transmission [7], and how immersive
environments created by VR/AR can foster cultural identity
more effectively – these deep "mechanism" issues have
yet to be explored. Although some studies have begun
to explore new models of multimodal teaching to address
problems such as information overload and an uneven input
of Chinese and foreign cultures [8], there is still a lack of
research on the dynamic process and underlying logic of
value internalization mediated by technology.

With the progress of the national education digitalisation
strategy, research focus has moved from the application of
technology (e.g., online platforms) to building a new "digital
intelligence political and civic education" ecosystem. Re-
search generally believes that digital technology should pro-
mote a paradigm shift in curriculum-based political and civic
education from "mechanical superposition" (rigid grafting)
to "ecological integration" [9]. For example, create virtual
or augmented reality environments for immersive cultural
comparisons and have AI agents act as personal growth
companions and guides. Systemic reform plans for the era of
artificial intelligence have been proposed, such as integrating
elements of textbook political and civic education with
AI, constructing a "national strategy - regional culture -
personal growth" three-level thematic chain, and expanding
learning fields through virtual simulation technology [10].
Digital intelligence networks serve as information platforms
for integrating all links in the process of political and
civic education, and, through data quantification and visual
analysis, enhance the transparency of this process [11].

Recently, some scholars have begun to explore the serious
problems in practice and accurately identified several promi-
nent bottlenecks at present. These precisely provide a direct
problem orientation for this study: "Systemic fragmentation
of the digital intelligence ecological chain": There is a prob-
lem of data silos, and the links among teaching, management
and evaluation in data are not effective, thus failing to form a
collaborative education closed loop [12]. Although attempts
have been made to integrate resources through projects
such as building cloud-shared digital political and civic
education teaching resource libraries [13] or public English
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curriculum-based political and civic education resource li-
braries [14], a deep connection between these resources and
teaching activities and evaluation data for the construction of
a dynamic closed-loop system has yet to be achieved. There
is also a "structural imbalance in teacher digital literacy":
teachers face the dual challenge of learning how to use tech-
nology and designing political and civic education courses,
and systematic training and interdisciplinary team support
are urgently needed. Some university teaching teams, in
the course of project implementation, have added enhancing
teachers' capabilities in curriculum-based political and civic
education as a required item for the next stage, showing that
this problem is widespread and urgent.

Evaluation of the internalisation process of values is
not yet scientific and quantitative. Although some research
has used learning analytics to generate "digital profiles" or
set up a system of "language + values" two-dimensional
evaluation standards [15], their validity and scientific rigor
still need to be verified by empirical studies. Research
at the international conference has examined how digital
tools affect students' language skills, cultural awareness and
ideological literacy in all aspects, and various evaluation
systems have been presented.

In short, the previous studies have achieved several good
results in micro-level practices of disciplinary integration
and macro-level visions of technology application. However,
at the intersection of "digital intelligence technology" and
"foreign language curriculum-based political and civic ed-
ucation", a significant theoretical explanatory gap persists:
most research has only described "what has been done" or
presented normative suggestions for "what should be done".
There is a significant deficiency of an all-encompassing ana-
lytical instrument that can offer both explanatory and critical
capabilities for the internal mechanism (i.e., the 'black box')
of how intelligent technology, as a 'structural environment'
rather than a neutral tool, systematically mediates and re-
shapes the 'teaching-value' interactive relationship. The two
problems in the current theories are as follows: First, the
original systems of Activity Theory and Constructivism are
suitable for analysing human-tool cooperation but fail to
fully describe the fundamental transformation of teaching
relationships that intelligent technology, through embod-
ied and data-driven environments, brings about. Second,
teaching model theories such as blended learning focus
on the design of the instructional process but lack refined
observational and explanatory tools for the complex, implicit
generative process of value internalisation.

Therefore, this paper will address the above prob-
lem directly. We introduce and seek to develop the
"Technology-Pedagogy-Value" (TPV) ternary integration
analytical framework. Although it seeks to show the actual
"scene", this system aims to provide a whole-picture ana-
lytical instrument that can also interpret mechanisms and
processes, and forecast risks. This lens is at the intersection
of the two cutting-edge academic problems of "technology
as a structural context".

and “value as a generative process.” By applying this
framework to the empirical field of Hubei universities and
integrating the CIPP model with multimodal data, this study
strives to advance research in this area from “experience
summarization” towards a paradigm that “equally empha-
sizes theoretical interpretation and empirical optimization,”
thereby providing a more explanatory theoretical basis for
solving the “two separate entities” dilemma [16].

C. THEORETICAL FOUNDATIONS OF THE RESEARCH
Constructivist Learning Theory and Situated Learning em-
phasize the active construction of meaning by subjects in
authentic or simulated situations. This provides an epis-
temological foundation for digitally-enabled political and
civic education: the core value of technologies like VR/AR
lies in their ability to create high-fidelity “value cogni-
tion contexts,” enabling students to autonomously construct
value meaning from perception to identification through
simulated experiences and problem-solving in cross-cultural
communication.

Blended Teaching Theory and the “Online-Offline” Edu-
cation Closed Loop guide the design logic of the teaching
process. In digitally-enabled political and civic education,
online and offline spaces are no longer simply connected
but constitute a “double helix” structure for value guidance:
online platforms perceive learning situations through data,
push personalized political and civic education resources,
achieving large-scale, precise input; offline classrooms focus
on in-depth value analysis, emotional resonance, and behav-
ioral guidance, facilitating personalized meaning-making.
The two work synergistically to form a closed loop.

CIPP Evaluation Model and "process-outcome" compre-
hensive evaluation offer a system for effect assessment. The
four stages of evaluation (Context, Input, Process, Product)
in this study will be used to observe the whole educational
chain from strategic alignment to long-term results. Based
on this, we will further introduce learning analytics to
attempt a data-driven representation and interpretation of
the implicit process of value internalisation.

D. THE INTEGRATED ANALYTICAL FRAMEWORK OF
THIS STUDY: THE “TECHNOLOGY-PEDAGOGY-VALUE”
(TPV) TERNARY INTEGRATION MECHANISM MODEL
Based on the above theories, this paper establishes the
"Technology-Pedagogy-Value" (TPV) ternary integration
mechanism analytical framework. This framework is a lay-
ered, dynamically interactive system model that can ex-
plain the internal logic and essential mechanisms of value
generation in English curriculum-based political and civic
education for the digital intelligence era systematically.

The three parts of this system are linked:
Technology Empowerment Layer (Foundation/Context
Layer: The base of the framework, which includes a series
of intelligent technologies such as Big Data, artificial in-
telligence, virtual reality, and so on. Its main function is to
organise the basic content of teaching and values. This layer
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raises the level of technology from "tool" to "environment",
and now these technologies are collectively building a new
educational space that is embodied, datafied and ubiquitous.
This environment offers new opportunities for immersive
experiences, precise feedback and spatiotemporal extension
of values education. This indicates that, with the digital
transformation of education, we have set a new goal to
foster morality in education through the use of cutting-edge
technology, such as the Metaverse and ChatGPT.
Pedagogical Transformation Layer (Core Hub Layer):
This is the primary conversion point for technology and
values in teaching; teacher-led instructional design activities
take place here. Its first purpose is to cleverly transform
and unify the goals of abstract political and civic education,
language skills, and underlying technological functions into
specific, feasible teaching tasks, such as project-based learn-
ing, critical discussions, and mirror-image comparative anal-
ysis. The first problem is how to convert value elements into
students' cognitive experiences based on resource forms; the
second is that these entities are not unified.
Value Internalisation Layer (Ultimate Goal Layer): The
end goal of the framework is to generate a mechanism for
students' internalisation of values. Through good teaching
reform, students actively create their own understanding
and achieve all-round development of cognition, emotion
and behaviour. It is expected that Value internalisation is a
relatively complex process at this stage, and therefore, indi-
rect observation and assessment can be conducted through
learning analytics of related behaviour and outcome data.
At the same time, this layer is also conscious of the risk
of the "technological gaze" from the lower layers, and thus
seeks to avoid the unconscious discipline of diversity and
depth in value reflection by technological logic.

The dynamism of the framework can be seen in the fol-
lowing: Learning behaviour and outcome data generated by
the Value Internalisation Layer can be fed back downwards
to the Pedagogical Transformation Layer and Technology
Empowerment Layer to drive the optimisation of instruc-
tional design and the adjustment of technology applica-
tion models. It forms an unbroken "assessment-feedback-
optimisation" closed loop. The risk of a "technological
gaze" serves as an external warning signal to continuously
scrutinise the process of pedagogical transformation and
value assimilation.
Scholarly Value: The TPV framework has extended the
traditional idea of technology as a tool or a fixed stage
into a dynamic multi-level system and thus provides more
all-encompassing explanations. It can determine whether
the "two separate entities" problem is due to a lack of
infrastructure in the "Technology Empowerment Layer", a
flawed design of the "Pedagogical Transformation Layer",
or misguided guidance in the "Value Internalization Layer".
More significantly, it provides a unified analytical grammar
for exploring why different practice paths, such as "sys-
tematic construction" and "scenario-based innovation", are
effective. As shown in the following detailed case studies,

this framework is not the result of a priori logical deduction
but an analytical tool that arises from and requires return to
empirical tests; its explanatory power will be demonstrated
and verified in actual practice.

III. POLICY CONTEXT AND CURRENT SITUATION
ANALYSIS OF CURRICULUM-BASED POLITICAL AND
CIVIC EDUCATION IN COLLEGE ENGLISH IN THE
DIGITAL INTELLIGENCE ERA
A. NATIONAL STRATEGY AND POLICY ORIENTATION
Under the strong drive of national macro-strategies and
educational policies, the new development of curriculum-
based political and civic education in college English is
taking place. The Policy Environment is relatively rich and
structured.

The first purpose of moral education in schools is to
cultivate students' moral qualities. The release of the "Guide-
lines for the Construction of Curriculum-based Political and
Civic Education in Higher Education Institutions" indicates
that the local exploration has moved to full-scale imple-
mentation, and now all universities, all teachers, and all
courses bear the responsibility for this education. It offers
the foundation for English curriculum-oriented political and
civic education.

The national strategy for education digitalisation: The
"Ministry of Education Key Work Points for 2022" has
clearly put forward the implementation of the education
digitalisation strategic action and the construction of the
National Smart Education Platform. The report at the 20th
National Congress of the Communist Party of China has
promoted "advancing education digitalisation", and strategic
opportunities and policy guarantees have been provided
to use digital intelligence technology to overcome spatial
and temporal constraints in the English curriculum-based
political and civic education and innovate teaching methods.

The new requirements for cultural confidence and inter-
national communication in the present day demand that our
country strengthen its capacity for overseas dissemination.
As the main window for university students to interact with
the outside world and communicate with others, English
courses have been given a new task: to use foreign languages
to "tell China's story well and promote Chinese culture
and values" effectively. This extends the scope of political
and civic education from "implicit education" to "explicit
competence”

In line with national strategies, Hubei Province's regional
policy response has issued a series of regional documents to
promote the digital transformation of higher education and
the high-quality development of curriculum-based political
and civic education. Support universities to build intelli-
gent classrooms and virtual simulation experiment projects,
and establish a special research fund for curriculum-based
reform of political and civic education teaching. Provide
specific project support and an environment for the uni-
versities in the province (such as Wuhan University of
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Technology, Hubei University of Science and Technology,
etc.) to conduct related practices.

B. CURRENT SITUATION AND CHALLENGES OF
CURRICULUM-BASED POLITICAL AND CIVIC
EDUCATION IN COLLEGE ENGLISH
In accordance with national policies, curriculum-oriented
political and civic education in college English at home
universities has been broadly introduced; however, it is still
in an exploratory and deepening stage and faces a series of
universal problems.

Most of the English teachers have been aware of the need
for curriculum-based political and civic education and are
now intentionally integrating it into their teaching. Some
representative integration approaches have been tentatively
introduced, such as conducting comparative analyses in
explanations of Western culture, selecting English materials
that reflect Chinese achievements as teaching content, and
organising English discussions around current affairs. Some
universities and publishing houses have begun developing
English textbooks or online resource libraries that include
political and civic content.

Universal problems that have been identified include:
The "Two Separate Entities" phenomenon: political and

civic content is rigidly merged with language teaching
materials and skill training tasks, resulting in "labeling" or
"forced integration" rather than organic unity.
Monotonous Integration Methods: The main types of
integration are teacher lectures and text-reading; they lack
interactivity, experience, and inquiry, and thus are not very
engaging for students.
Difficulty in Evaluation: There are no scientific and practi-
cal evaluation tools to assess the effectiveness of teaching at
the values level, so there is no basis for improving teaching.
Insufficient Teacher Capacity: Some teachers are reluc-
tant, afraid, or unable to engage in such work because they
lack the ability to integrate technology, teaching methods for
languages, and objectives of political and civic education.

C. OPPORTUNITIES AND POTENTIAL BROUGHT BY
DIGITAL INTELLIGENCE TECHNOLOGY
Digital intelligence technology provides new tools and op-
portunities to address the above problems and create a new
scenario for curriculum-oriented political and civic educa-
tion in college English. VR/AR technology can be used to
build "immersive" cultural experience scenarios, allowing
students to feel as if they are "virtually present" at the
Dunhuang Caves or the Reform and Opening-up Memorial
Hall, and then receive guided tours and explanations in
English to make cultural identity education more concrete
rather than abstract. AIGC technology can be used to
generate cross-cultural dialogues and simulate international
public opinion debates, providing students with rich, real-
life value-judgment practice scenarios. Smart Teaching Plat-
forms can be used to implement project-based cooperative
learning. For example, students work in groups to create an

English digital story collaboratively, "Introducing Intangible
Cultural Heritage from My Hometown to the World", and
use digital tools to deepen their sense of home and country
through language practice. The process data of the platform
can record students' collaboration, critical thinking and value
selection paths. Learning analytics can monitor changes in
students' emotions and values expressed in discussion forum
posts, and AI essay scoring systems can identify preliminary
value orientations in the text by correcting language errors;
thus, they provide teachers with targeted directions for
attention. Therefore, the value-guiding force will be data-
supported precision rather than "vague intuition".

Based on the analysis of the general policy environ-
ment and the development situation of English curriculum-
oriented political and civic education in Hubei universities
(Chapter III), this paper will investigate the specific appli-
cation paths and real-world outcomes of digital intelligence
technology in this area by adopting typicality and repre-
sentativeness. Wuhan University of Technology and Hubei
University of Science and Technology have been selected
as the main cases for a mixed-methods empirical study. The
following sections will introduce the particular Design and
implementation process of this study.

IV. RESEARCH DESIGN AND METHODS
A. RESEARCH SUBJECTS AND CASE SELECTION
Purposive sampling is used to select two representative
universities in Hubei Province as the subjects of this study:
Wuhan University of Technology (WHUT) and Hubei Uni-
versity of Science and Technology (HBUST). The reasons
for the selection are as follows: Wuhan University of
Technology (WHUT) is a national "Double First Class"
university at the forefront of research on the deep integration
of information technology and education. The construction
of curriculum-based political and civic education at this
university shows notable characteristics of both "system-
atization" and "digital intelligence". The university has put
forward a work strategy based on the "three strengthen-
ings": "strengthening the construction of a multi-stakeholder
collaborative education team, strengthening the construc-
tion of a resource system that organically integrates multi-
dimensional resources, and strengthening the construction of
teaching methods that closely combine various approaches".
Together, these form a complete closed loop of concept,
mechanism and measure [17]. At the same time, the uni-
versity has been actively introducing intelligent technology
to conduct new research in "AI + political and civic edu-
cation" and improve both the quality and efficiency of the
construction of "grand political and civic education courses"
through digital means [18]. Its application focuses on digital
infrastructure, such as a "Smart Learning Platform" and
a Virtual Simulation Experience Center for Political and
Civic Education, and builds an all-encompassing "platform
+ resource + evaluation" system. Therefore, it serves as a
good model for investigating the systematic construction of
university curriculum-based political and civic education in
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the "digital intelligence era".
The practice at Hubei University of Science and Tech-

nology (HBUST) is an innovative path of "contextualisa-
tion" and "integration". Its well-designed model of "three-
dimensional integration, digital intelligence empowerment"
integrates the Life Science Museum with a smart centre,
uses MR technology for virtual simulation teaching, and
builds an AI political and civic education resource library.
Such innovations are based on specific disciplinary con-
texts and deeply integrate virtual and real environments,
providing vivid cases for exploring how digital intelligence
technology can create immersive, experiential political and
civic education teaching scenarios.

Select the two universities for comparison to examine
both the overall construction plan and efficiency of the
systematic promotion by a leading university, as well as
innovative breakthroughs focused on specific scenarios at
a specialised institution. It will provide a rich foundation
for all-around exploration of various application paths for
curriculum-oriented political and civic education in the era
of digital intelligence and expand the generalizability of re-
search results. This interdisciplinary practice of curriculum-
based political and civic education is similar to related
research in the context of "emerging engineering education"
[19].

B. DESIGN AND RELIABILITY/VALIDITY OF THE MIXED
METHODS RESEARCH
This study adopts a mixed-methods approach, integrating
quantitative and qualitative research to achieve data com-
plementarity and cross-validation of conclusions, compre-
hensively answering the research questions of “what are the
pathways” and “what are the effects.”
Questionnaire Survey (Quantitative Research). The ques-
tionnaire, designed based on the research framework, con-
sists of four parts:
1. Demographic information;
2. Evaluation of experiences with digital intelligence
curriculum-based political and civic education practice path-
ways (e.g., resource forms, platform usability, teacher appli-
cation ability);
3. Perceived evaluation of the educational effect of
curriculum-based political and civic education (using a five-
point Likert scale, covering dimensions such as cognition,
emotion, behavioral intention);
4. Open-ended suggestions for improvement. The question-
naire development process followed the standard procedure
of “clarifying constructs - generating items - expert validity
testing - pre-testing and revision,” with its methodology
drawing from academic discussions on the standard applica-
tion of questionnaire survey methods in educational research
[20]. A small-scale pre-survey was conducted before formal
administration, and SPSS software was used for item anal-
ysis and reliability/validity testing. Cronbach’s α coefficient
was calculated to assess the internal consistency of the scale,
with coefficients above 0.7 considered reliable. Exploratory

factor analysis was used to test construct validity, ensuring
items effectively measure the theoretical constructs.

Semi-structured Interviews and Case Text Analysis (Qual-
itative Research): Interviews targeted groups of teachers,
with two sets of semi-structured outlines designed. Teacher
interviews focused on teaching design, implementation chal-
lenges, and personal reflections. Simultaneously, public pol-
icy texts, exemplary case reports, news articles, and platform
materials from the two universities were systematically
collected as objects of analysis. Interview design also drew
upon qualitative method applications in similar curriculum-
based political and civic education integration studies [21].
The “triangulation method” was adopted, cross-validating
information authenticity by comparing interview records,
observation notes (e.g., from public classes), and textual
materials. All interview recordings were transcribed and
anonymized.

This study employs an “explanatory sequential design.”
First, questionnaires provide broad data, revealing overall ef-
fects and trends; then, addressing typical phenomena or con-
tradictory findings identified in the questionnaires, in-depth
interviews and case analysis explore underlying reasons and
specific processes, allowing quantitative conclusions to be
deepened and supplemented by qualitative explanations.

C. DATA COLLECTION AND PROCESSING
PROCEDURES
Data collection took place from September to November
2025, and in accordance with academic ethics, all partici-
pants voluntarily agreed to participate.

The researcher distributed electronic questionnaires to
students at the two universities who had taken the relevant
courses before. To improve the response rate, an online
questionnaire was distributed through multiple channels
first, and then a reminder was sent out via the class social
group. A total of 412 Questionnaires were distributed. After
excluding the invalid answers, 388 valid questionnaires were
collected, and the actual collection rate was 94.2%.SPSS
26.0 software was used for data cleaning, descriptive statis-
tical analysis, reliability and validity analysis, independent
samples t-tests, and ANOVA.

At the two universities, 12 teachers (covering arts, sci-
ences, and engineering disciplines) were selected for inter-
views, each lasting 40-60 minutes. The qualitative analysis
software NVivo 12 was used to conduct three-level coding
analysis on the transcripts and collected textual materials:
first-level open coding (extracting initial concepts from the
raw data); second-level axial coding (categorizing initial
concepts into themes such as "barriers to technology ap-
plication" and "need for cross-departmental collaboration");
and third-level selective coding (integrating core categories
to form central themes such as "teacher agency in digital
and intelligent ideological and political education").
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V. IN-DEPTH CASE DESCRIPTION: PRACTICE
PATHWAYS OF DIGITAL INTELLIGENCE
CURRICULUM-BASED POLITICAL AND CIVIC
EDUCATION IN HUBEI UNIVERSITIES
A. WUHAN UNIVERSITY OF TECHNOLOGY:
SYSTEMATIC CONSTRUCTION OF “PLATFORM +
RESOURCE + EVALUATION”
Based on the practice model of the university, this paper
attempts to build a project-based teaching scheme named
'Transportation Connects the World · Language Links the
World' and provides an operable design example.

WHUT's practice has good top-level design and systems
thinking. The three links in this pathway are a digital
platform at the bottom, high-quality resources in the middle,
and intelligent evaluation at the top.
Creating an Integrated Digital Education Environment.
The university has established an online teaching matrix
centred on the "Smart Learning Platform" and built a Virtual
Simulation Experience Centre for Political and Civic Educa-
tion. The centre has developed VR/AR technology to create
virtual simulation "golden courses" in "Four History" educa-
tion and "The Spiritual Pedigree of Chinese Communists",
etc. It can effectively "bring the construction scenarios
of major national projects" to campus, such as the Hong
Kong-Zhuhai-Macao Bridge and the C919 large aircraft,
transforming political and civic education from "passive
listening" into "immersive experience", and providing a
"digital foundation" for this practice pathway.

By deeply Excavating Political and Civic Elements in
Professional Courses, the university formulated special plans
to classify and excavate political and civic elements from
different courses, compiling and publishing “Curriculum-
Based Political and Civic Education Case Studies.” Its key
innovation lies in transforming the university’s advantageous
disciplinary resources in building materials, construction,
transportation, and automotive industries into political and
civic education resources. For example, in relevant pro-
fessional courses, using metaverse and digital twin tech-
nologies, scenarios integrating industry and education, like
“unmanned factories” and “unmanned docks,” are accessed
remotely in the classroom. This enables students to gain
a profound understanding of the practical connotations of
the “manufacturing powerhouse” and “transportation pow-
erhouse” strategies while experiencing cutting-edge technol-
ogy.

By deeply excavating political and civic elements in
professional courses, the university formulated special plans
to classify and excavate political and civic elements from
various courses, compiled and published "Curriculum-Based
Political and Civic Education Case Studies", and made full
use of the university's strengths in building materials, con-
struction, transportation and automotive industries to build
resources for political and civic education. For example, in
relevant professional courses, using metaverse and digital
twin technologies, scenarios integrating industry and educa-
tion, like “unmanned factories” and “unmanned docks,” are

accessed remotely in the classroom. Thus, students can learn
about the actual contents of the "manufacturing power base"
and "transportation power base" strategies and experience
advanced technology firsthand.
Example of WHUT’s Digitally-Enabled English
Curriculum-Based Political and Civic Education Teach-
ing Scheme Based on the above systematic construc-
tion, WHUT developed a highly context-specific En-
glish curriculum-based political and civic education teach-
ing scheme within its advantageous disciplines. Taking
“Academic English (Transportation Engineering Direc-
tion)” as an example, the “Transportation Connects the
World·Language Links the World” project-based teaching
scheme was designed and implemented.

This scheme relies on the university’s “Vehicle-Road-
Cloud Integration” Future Learning Center and digital twin
technology to transform the “transportation powerhouse”
strategy into an interactive cross-cultural learning experi-
ence. In the teaching implementation: pre-class, students
take an immersive tour of the digital twin scene of the
Hong Kong-Zhuhai-Macao Bridge through the Political and
Civic Education Virtual Simulation Center and learn rel-
evant Chinese-English bilingual knowledge maps on the
“Smart Learning Platform”; in-class, smart classrooms are
used for “mirror comparison” discussions on major Chi-
nese and foreign projects, and AI writing assistants are
used for critical exposition and debate; post-class, student
groups collaboratively create an English digital narrative
work themed “Bridge to the Future: A Chinese Engineer’s
Perspective,” comprehensively using tools like AIGC for
output. Throughout the process, the evaluation system inte-
grates the “Diamond Evaluation Model”, with the platform
automatically recording learning behavior data. Teachers
focus on assessing the project outcomes in terms of depth of
technical understanding, effectiveness of value transmission,
and appropriateness for cross-cultural communication. This
ultimately forms a learning digital profile covering the
“knowledge-ability-value” dimensions. This case is a vivid
microcosm of the university’s “platform + resource + eval-
uation” system implemented within the English discipline,
achieving an elevation from “learning English” to “using
English to tell the story of Chinese engineering effectively.”

WHUT's practice offers a typical system for illustrating
the TPV framework. This case shows that when the "Tech-
nology Empowerment Layer" (the digital infrastructure,
as shown by the "Smart Learning Platform" and Virtual
Simulation Center) is given high priority and systematically
built, it will provide strong support for realising large-
scale, standardised value guidance. However, a full-fledged
technology platform has not automatically generated value.
The success of its "Transportation Connects the World"
English teaching plan is a strong indicator that the core
hub of the "Pedagogical Transformation Layer" is indeed
insurmountable. Through carefully designed project-based
learning and "mirror comparison" discussions, the grand nar-
rative of the "transportation powerhouse" can be creatively
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transformed into language cognition tasks that students
actively explore, discuss and express, thus reaching the
"Value Internalisation Layer". The university's "AI smart
class inspection" and "student profile" systems have ten-
tatively shown the feasibility of a data-driven closed-loop
system; that is, data generated in the "Value Internalisation
Layer" can be used to provide feedback and optimize both
"Pedagogical Transformation" and "Technology Empower-
ment". This case study indicates that in a systematic manner,
the three layers have built-in dependencies, and the design
quality of the "Pedagogical Transformation Layer" serves as
a primary control variable for the overall effect.

B. HUBEI UNIVERSITY OF SCIENCE AND
TECHNOLOGY: SCENARIO-BASED INNOVATION
THROUGH “THREE-DIMENSIONAL INTEGRATION,
DIGITAL INTELLIGENCE EMPOWERMENT”
HBUST's way is to combine technology, content and
space deeply in specific teaching scenarios, which is called
"scenario-based innovation".
Connecting Physical Venues and Virtual Spaces. The uni-
versity integrated physical spaces, such as the Life Science
Museum, with a smart teaching centre to create a teaching
environment that combines virtual and real elements. Based
on the above foundation, MR technology can be employed
to allow students to interact with virtual pathological models
and ecosystems in the actual site, thereby converting abstract
teaching of scientific ethics and life values into concrete,
operable embodied experiences.
Using MR and AI to Build Immersive Scenarios. In
the "three-dimensional integration" model, MR technology
builds high-fidelity, highly interactive virtual experiments
and historical scenes, and AI technology creates an intelli-
gent political and civic education resource library that can
provide personalised cases, historical materials, and inter-
active questions according to teaching themes and students'
learning situations. Technology is now being used to create
a "perceptible, tangible and resonant" spiritual space in a

novel way.
Creating Values in Professional Settings: The core of this
innovation is that political and civic education will no longer
be a standalone "module" but will be integrated into the
context of solving professional problems. For example, in
medicine-related courses, students who have "personally"
encountered a difficult ethical choice in an MR scenario gain
a deeper understanding of the "benevolence of a healer" by
doing so than they would from listening to lectures. Such
a smooth integration is the high-end form that digitally-
enabled curriculum-based political and civic education aims
to achieve.

HBUST's path is another case-based coupling mode of
the TPV framework. A special feature of this case is that
its "Technology Empowerment Layer" (integration of MR
technology and physical venues) does not aim for universal-
ity but rather to create particular ethical situations with high
fidelity and high interaction. In this way, the "Pedagogical
Transformation Layer" and the "Technology Empowerment
Layer" work together very closely: the concept of teaching
design (e.g., the experience of an ethical choice) requires a
particular embodied interaction provided by MR technology,
and the characteristics of the technology directly determine
the main activities of teaching. Therefore, the mode of
"Value internalisation" will be different. The understanding
of the "benevolence of a healer" is not achieved through
repeated sermons but is rather instantaneously and experi-
entially felt by inducing emotions and promoting embodied
reflection within a high-immersion "moral simulation" sce-
nario. This case shows that when technology empowerment
and pedagogical transformation are closely linked in a
particular setting, they can promote a "shortcut" to value
creation that differs from the regular way and is more
dependent on situational resonance.

C. COMPARATIVE ANALYSIS: CHARACTERISTICS,
COMMONALITIES, AND GENERALIZABLE
EXPERIENCES OF DIFFERENT PATHWAYS

Comparison Dimension Wuhan University of Technology (Systematic Construction) Hubei University of Science and Technology (Scenario-based
Innovation)

Common Insights and Generalizable Experiences

Strategic Core Top-down driven, system-first. Emphasizes mechanism guarantee
(three-level responsibility system) and large-scale resource
construction.

Scenario-driven, breakthrough-focused. Focuses on characteristic
disciplinary scenarios, delving deep to create a demonstrative effect.

Successful practice requires clear strategic positioning, whether
through comprehensive rollout or focused deep dives.

Technological Logic Platform-based, data-driven. Technology used to build infrastructure
and evaluation closed loop, supporting large-scale, standardized
application.

Immersive, interactive. Technology used to create highly experiential
specific teaching contexts, supporting small-scale, in-depth learning.

Technology application must serve teaching goals, avoiding
“technology for technology’s sake.” Both approaches aim to enhance
teaching appeal and effectiveness.

Teacher Role “Executor and Optimizer” within the system, receiving systematic
training and relying on platform resources for teaching.

“Designer and Leader” in specific scenarios, deeply involved in
context creation and interactive teaching design.

Regardless of the pathway, enhancing teachers’ digital literacy and
competency in political and civic education teaching is key.
Institutions must provide corresponding training and incentives.

Generalizable
Experiences

1. Establishing a “Party committee leadership, multi-department
collaboration” working mechanism is crucial.
2. Building integrated platforms and high-quality digital resource
libraries supports large-scale promotion.
3. Integrating data intelligence into teaching management evaluation
enables precise and scientific education.

1. Encourage developing “small and beautiful” immersive political
and civic education teaching modules that leverage institutional
characteristics and disciplinary features.
2. Interdisciplinary teams (subject teachers + tech experts + political
education teachers) are key to developing quality scenario-based
courses.
3. Value smart transformation of teaching spaces to provide the
physical possibility for blended virtual-real teaching.

The two pathways are not opposed but complementary. Universities
can, based on their own conditions, choose an integrated promotion
strategy of “systematic construction to build a foundation,
scenario-based innovation to create highlights.”

VI. EFFECT EVALUATION: FINDINGS BASED ON
QUESTIONNAIRE SURVEY AND INTERVIEWS

A. ANALYSIS OF STUDENT COGNITIVE AND
AFFECTIVE EFFECTS (QUESTIONNAIRE DATA)
Analysis of the 388 valid questionnaires shows that digital
intelligence curriculum-based political and civic education
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has achieved good results for the students. The general
mean of the education effect scale for students was 3.82.
Among the items, "Enhanced identification with national
development achievements and technological self-reliance"
had the highest mean score (4.05), indicating that political
and civic content integrated with major national projects and
disciplinary frontiers is most appealing to students; "Deep-
ened understanding of professional ethics and engineering
ethics" was next (3.91), suggesting that professional ethics
education has been strengthened through contextualized
teaching. The two top-rated items by students were "novelty
of resource formats" (mean 4.11) and "increased class-
room participation" (mean 3.98); thus, digital intelligence
technology can make teaching more appealing to students.
However, "Closeness of integration between content and
professional courses" (mean 3.56) and "Depth of online
interaction" (mean 3.47) scored relatively lower and are
thus problems to be addressed. Independent samples t-
tests showed that science and engineering students scored
significantly higher in "identification with a technological
powerhouse" than humanities students, and senior students
scored significantly higher in "understanding of ethics" than
junior students. Therefore, the effect of political and civic
education will vary depending on the students' professional
backgrounds and stages of learning, and different designs
are needed.

B. KEY OBSTACLES IN TEACHING IMPLEMENTATION
AND TEACHER/STUDENT EXPERIENCES (INTERVIEW
DATA)
Coding analysis of the interview data showed that there were
specific problems and deep-seated reasons for the shallow

effects.

Main Obstacles for Teachers: Most teachers (especially
older ones) have difficulty using the new technology skill-
fully and designing teaching plans for political and civic
education according to the new requirements; the prepa-
ration time required is also relatively long. Some teachers
have admitted that they sometimes add political and civic
education merely to "use the technology" and thus have been
rigidly integrated. How to scientifically evaluate students'
changes in intrinsic value identification as a result of digital
intelligence political and civic education teaching, rather
than only assessing knowledge, is a common problem.
Subject teachers often wish for long-term support from
Marxist College teachers or educational technology experts,
but stable interdisciplinary teaching teams are not easy to
establish in practice.

Student Feedback: Students agreed that the first feeling
after experiencing VR, MR and other technologies was
"shocking", but they also pointed out that if technology
application remains only at the level of "newness" without
inspiring deep thinking and value exploration, its educa-
tional effect will fade over time. They want to learn what it
is in actual practice, not just hear a list of items or surveys.
They hope technology can better support group cooperation,
viewpoint discussion and value co-creation.

C. COMPREHENSIVE EVALUATION BASED ON THE
CIPP MODEL

A systematic examination of the practices at the two uni-
versities [22] reveals the following:

Evaluation
Dimension

Evaluation Content Research Findings and Conclusions

Context Evaluation Does it meet the strategic needs of national
education digitalization and curriculum-based
political education?

Fully aligned. Both universities’ practices actively respond to the national education
digitalization strategy and are contemporary explorations aimed at implementing the fundamental
task of fostering virtue through education.

Input Evaluation Are the invested resources (platforms, courses,
faculty, funding) adequate and reasonable?

Hardware investment is sufficient, but soft resources need strengthening. While platform and
hardware construction are advanced, the maturity of teachers’ digital intelligence political
education competency (as per the development system in 5.4) and the sophistication of
discipline-specific teaching design plans (like the English teaching case in 5.1) are increasingly
becoming key soft inputs that affect practical effectiveness, complementing hardware and
resources.

Process Evaluation Is the teaching implementation process smooth
and effective?

Technology application is widespread, but deep integration needs deepening. Teaching formats
have been innovated, but the three-dimensional integration of “technology-content-pedagogy” is
still in the exploratory stage, carrying the risk of the “two separate entities” phenomenon. The
quality of teacher-student interaction remains a process-related weak point.

Product Evaluation What are the short-term and long-term
educational effects?

Short-term cognitive and affective effects are significant; long-term behavioral transformation
and value internalization need tracking. The questionnaire confirmed positive immediate effects.
However, the long-term effectiveness of political and civic education requires longer-term
follow-up studies and more comprehensive evaluation indicators (e.g., graduate tracking surveys)
for verification.

VII. CONCLUSION AND RECOMMENDATIONS
A. CONCLUSION
The first achievement of this study is the construction and
verification of an all-encompassing analytical framework
(TPV) that can address practical problems, explain the

reasons for pathway differentiation, and warn of system-
wide risks simultaneously. Based on the above empirical
analysis, strengthening curriculum-based political and civic
education in college English for the digital intelligence era
is not simply an increase in technology or a modification
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of teaching methods. It is, in fact, an organised project
that requires the cooperative development of the teacher
development ecology, the subject teaching paradigm and the
smart governance system.

The core of curriculum-based political and civic ed-
ucation in college English in the era of digital intelli-
gence is a systematic reconstruction of the connection
between "language teaching" and "value shaping" through
intelligent technology. The original contradiction in the
development process was a relatively superficial one of
"rigid technology integration" (two separate entities); now,
it has become a deeper conflict between the "efficiency
logic" of technological tools and the "immersion logic"
of value education. The tendency of "three emphases and
three neglects" (emphasising technological form over ed-
ucational content, etc.) shown by this study is a concrete
manifestation of this main contradiction in practice. The
two effective paths, "systematic construction" and "scenario-
based innovation", are in fact different arrangements and
strengthening strategies for the various links in the TPV
system. The former enhances the foundation and generality
of the "Technology Empowerment Layer" to promote large-
scale application. The latter focuses on the deep connection
between the "Pedagogical Transformation Layer" and the
"Technology Empowerment Layer" in specific scenarios as
a breakthrough point, aiming for the depth of educational
effect. Both indicate that effective Design in the "Peda-
gogical Transformation Layer" is an unavoidable hub for
technology and values. The risk of the "technological gaze"
mentioned in the study is, in terms of its theoretical essence,
a whole-systemic intrusion of instrumental rationality into
the realm of value rationality. In the specific context of
English political and civic education, this takes the form
of an algorithmically-driven assessment system that may
be subtly disciplinary. For example, excessively relying on
AIGC for essay polishing or judging the depth of thought
solely based on keyword matching may unintentionally lead
students to prioritise producing safe but uniform texts that
align with algorithmic "preferences". Thus, in the pursuit of
technological efficiency, the sincerity, criticism and diversity
needed for value expression are gradually eroded. This
change may make technology less empowering and more of
a "Achilles' heel" that undermines the authenticity of values
education; thus, ethical reflection must be incorporated at
all levels of application immediately. Beyond specific paths,
the long-term development of digital intelligence political
and civic education requires the support of a triangular
system: firstly, a teacher development ecosystem that targets
full-chain competencies in TPV, as presented in section
5.4; secondly, context-specific teaching design plans deeply
integrated with disciplines and professions, as shown in the
section 5.1 case; and thirdly, a smart evaluation and ethi-
cal governance system capable of effectively assessing the
complex changes in the "Value Internalisation Layer" and
preventing technological alienation. All three are necessary.

B. RESEARCH LIMITATIONS AND FUTURE PROSPECTS
The following are the limitations of this study: The sample
is mainly concentrated in universities in Hubei Province,
and thus the generalizability of the results has not been
tested. It only uses cross-sectional data and does not have
a long-term follow-up study of the same group of students.
Future research will: Conduct long-term follow-up studies
to investigate the actual effects of digital intelligence-based
political and civic education on students' values and profes-
sional behavior over time; carry out comparative research in
different regions and at various types of universities to draw
more universal patterns and models; and deepen research
on the creative applications and ethical boundaries of "AI-
generated content (AIGC)" in curriculum-based political
and civic education, such as exploring the feasibility of
using large models to generate personalised political and
civic education teaching cases or conducting value-guided
dialogues. At present, research is being conducted in China
on how to use intelligent technologies to develop and teach
political and civic education.
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APPENDIX
Design Ideas for the Student Questionnaire (to Quantify
Effects)

This questionnaire aims to assess the receptivity, per-
ceived effects, and behavioral intentions related to digital
intelligence curriculum-based political and civic education.
Part I: Basic Information
• Grade: □ Freshman □ Sophomore □ Junior □ Senior □
Graduate Student
• Major Category: □ Science/Engineering □ Humani-
ties/Social Sciences □ Economics/Management □ Other
• Which forms of digital intelligence political and civic
education teaching have you encountered? (Multiple choices
allowed)

• □ Courses on relevant teaching platforms (e.g., “Smart
Learning Platform”)

• □ Political and civic education VR/virtual simulation
experiments (e.g., “Four History” VR course)

• □ Online live broadcasts/lectures
• □ Online political and civic education content related

to campus cultural IP
• □ Other (please specify) ______
• □ Never encountered

Part II: Experience and Evaluation of Practice Path-
ways (Please rate based on your experience, 1-5 points
indicating “Strongly Disagree” to “Strongly Agree”)
1. The digital intelligence political and civic education
resources provided by the university (e.g., VR courses,
online case libraries) are rich in content and novel in format.
2. The relevant teaching platforms are easy to operate and
effectively support blended learning before, during, and after
class.
3. Teachers are proficient in using these digital tools or
resources in the classroom for political and civic education
integration.
4. Compared to traditional methods, digital intelligence
teaching (e.g., scenario simulations, interactive quizzes)
makes political and civic education content easier to un-
derstand and remember.
5. This teaching method increases my sense of participation
and willingness to interact in class.
Part III: Evaluation of Political and Civic Education
Effectiveness (Score 1-5)
1. Enhanced my identification with national development
achievements and technological self-reliance (e.g., through
cases integrated from the university’s advantageous disci-
plines).
2. Deepened my understanding of professional ethics, engi-
neering ethics (for science/engineering students), or profes-
sional social responsibility.
3. Stimulated my willingness to actively follow current
affairs and social hotspots and think about them rationally.
4. Gave me a more intuitive feel for excellent traditional
Chinese culture and revolutionary culture.
5. (Open-ended question) Please cite one most impressive
example of digital intelligence political and civic education
teaching and briefly explain how it influenced you.
Semi-structured Interview Outline for Teachers (to Ex-
plore Pathways and Mechanisms in Depth)
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This outline aims to target teachers in different roles (in-
cluding instructors and those responsible for relevant work)
to gain an in-depth understanding of design motivations,
implementation challenges, and mechanism guarantees.
Interview Outline
1. Background and Design:

• In what type of course or work have you attempted
or been involved in digital intelligence political and civic
education teaching? What main tools or resources (e.g.,
online platforms, VR) did you use?

• How did you design the relevant teaching activities or
work plans?

• What educational goals for political and civic education
did you hope to achieve?
2. Implementation and Challenges:

• During implementation or promotion, what main techni-
cal, teaching, or collaborative challenges did you encounter?
How did you respond to or resolve them?

• How do you evaluate students’ actual gains through this
method? Alternatively, what effects have you observed in
your work that are not achievable with traditional models?
3. Support and Collaboration:

• What support (e.g., training, resources, mechanism
guarantees) did you receive from the university or college?

• What experiences or suggestions do you have for
promoting cross-college collaboration (e.g., between the
Marxism College and professional colleges)?
4. Evaluation and Reflection:

• Based on your existing experience, how do you think
a more effective effect evaluation and feedback mechanism
should be established?

• What is your most central suggestion for the university
to deepen and advance this work?
5. Outlook:

• What do you think is the most characteristic and
valuable experience of the university’s exploration in this
area for wider dissemination?

• Where do you see the key breakthrough points for
further deepening development?
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