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Abstract: With the in-depth development of information technology, the digital learning environment
has become a crucial domain for information technology education in secondary vocational schools.
This study addresses the problem of insufficient adaptation between traditional teaching strategies and
the digital environment. It deconstructs the core elements and interactive characteristics of the digital
learning environment and analyzes the structural features of the information technology curriculum in
secondary vocational schools, thereby revealing the systemic tension between existing teaching
strategies and the digital environment. Grounded in constructivism and situated cognition theory, the
research constructs an innovative framework for teaching strategies, which incorporates the principles
of adaptability, interactivity, and generativity. It proposes a digital tool-based task-driven strategy and
a human-computer collaborative integration model. Furthermore, the study designs a three-phase
implementation pathway comprising the preparation, transition, and execution stages. It also
establishes a feasibility evaluation system based on three dimensions: technical compatibility,
instructional effectiveness, and operational sustainability. Ultimately, a data-driven mechanism for
iterative optimization of the strategies is formed. This research provides theoretical reference and
practical guidance for the innovative development of information technology teaching in secondary
vocational schools within the digital context.
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Introduction

The digital wave has propelled profound transformations in the form of vocational education,
creating a demand for the transition of Information Technology teaching in secondary vocational
schools from tool application to paradigm reconstruction. The current tension between teaching
strategies and the digital environment highlights the urgency of this research. An inherent conflict
exists between the linear structure of traditional teaching models and the dynamic nature of digital
environments, while the contradiction between the uniformity of knowledge transmission and the
personalization of learning needs is becoming increasingly pronounced. Furthermore, the singularity of
the evaluation system is difficult to reconcile with the multidimensionality of the learning process.
Against this backdrop, exploring innovative teaching strategies that align with the characteristics of the
digital environment and the specific features of the Information Technology discipline in secondary
vocational schools is not only crucial for enhancing teaching quality but also represents a core issue in
advancing the digital transformation of vocational education. This study, by systematically constructing
an innovative framework for teaching strategies and its implementation pathway, aims to bridge the gap
between theory and practice, providing a systematic solution for establishing a new model of
Information Technology teaching in secondary vocational schools adapted to the digital era.

1. Deconstruction and Analysis of the Current Teaching Situation in the Digital Learning
Environment

1.1 Core Elements and Interactive Characteristics of the Digital Learning Environment

The digital learning environment constitutes a teaching ecosystem supported by information
technology. Its architecture can be divided into three key layers: the infrastructure layer provides
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computing and network support, the resource layer integrates various digital teaching content and tools,
and the application layer manifests as specific learning platforms and professional software. These
elements collectively construct a dynamic teaching space.

The interactive characteristics of this environment are manifested across multiple dimensions.
Learners engage in direct interaction at the operational level with the system interface, establish
indirect interaction at the social level through collaborative tools among themselves, and the continuous
interplay between intelligent algorithms and user behaviors constitutes implicit interaction at the data
level. This multi-layered interactive structure facilitates a bidirectional flow within the teaching process,
shifting learning pathways from linear presets to dynamic generation!'l.

The technical characteristics of the environment pose new requirements for teaching strategies. Its
openness supports the immediate acquisition and reorganization of teaching resources, while its
feedback mechanism provides precise regulatory means for the teaching process. These characteristics
require that the design of teaching activities must fully consider the environment's self-adaptive
capability and scalability, thereby achieving a deep transformation of the traditional teaching model.

1.2 Structural Characteristics of Information Technology Curriculum Content in Secondary
Vocational Schools

The content of the Information Technology curriculum in secondary vocational schools exhibits
distinct structural features. In terms of the knowledge dimension, its theoretical framework follows a
vertical progressive relationship from fundamental principles to specialized applications. In the ability
dimension, it manifests as a horizontal expansion path from basic operations to systems development.
This interwoven structural system forms the fundamental framework for the subject's instruction.

A tightly coupled relationship exists between the theoretical cognition and practical application of
the subject content. Conceptual understanding requires deepening through specific operations, while
skill acquisition depends on the guidance of theoretical knowledge. This two-way reinforcement
mechanism requires that the organization of teaching content must break away from the traditional
linear arrangement and instead adopt a form that combines modular and hierarchical organization.

The development of disciplinary competencies demonstrates distinct phased characteristics. The
foundational phase focuses on tool usage and mastery of standards; the intermediate phase emphasizes
problem-solving and systematic thinking; while the advanced phase concentrates on innovative design
and project management. This progressive competency structure provides an inherent basis for the
differentiated design of teaching strategies and indicates the direction for the personalized planning of
learning pathways.

1.3 Analysis of Tension in the Adaptation Between Existing Teaching Strategies and the Digital
Environment

A significant systemic tension exists between current teaching strategies and the digital
environment. This tension stems from a fundamental disparity between the rigid structure of traditional
teaching models and the dynamic nature of digital environments. The contradiction between the
prescriptive nature of the teaching process and the emergent nature of learning pathways constitutes the
primary adaptation barrier/?),

The second layer of tension arises between the uniformity of knowledge delivery and the
individualization of learning needs. Standardized teaching content struggles to accommodate the
differentiated learning paces and cognitive styles that students exhibit in digital environments. This
mismatch prevents the effective utilization of the personalized support functions offered by the
environment, thereby undermining the targeted effectiveness of teaching strategies.

The third layer of tension emerges between the singularity of the evaluation system and the
multidimensionality of the learning process. Traditional outcome-oriented evaluation struggles to
capture the rich data generated throughout the learning process within digital environments, thereby
depriving the implementation of formative assessment of effective support. This discrepancy between
the evaluation method and the environment's data collection capability constrains the continuous
optimization and precise adjustment of teaching strategies.

These tensions collectively indicate an urgent need for the transformation of the teaching paradigm.
Resolving these contradictions requires a fundamental rethinking of the design philosophy behind



teaching strategies and the construction of a new teaching model capable of fully responding to the
characteristics of the digital environment. This model must effectively reconcile the dialectical
relationships between standardization and personalization, prescription and generation, and outcomes
and process, thereby achieving a deep integration of teaching strategies with the digital environment.

2. Construction of an Innovative Teaching Strategy Framework for the Digital Environment
2.1 Core Principles and Theoretical Foundations of Teaching Strategy Innovation

The core principles of teaching strategy innovation are grounded in the theoretical foundations of
constructivism and situated cognition. Constructivism emphasizes that knowledge is actively
constructed by learners through their interaction with the environment, a perspective that provides
theoretical support for the design of learning activities in digital environments. Situated cognition
theory further posits that learning and cognition are inherently situated and must occur within authentic
activities, which aligns closely with the simulated practical fields that digital environments can provide.
These theories collectively advocate for a learner-centered design philosophy, emphasizing that
teaching strategies should fully stimulate learners' agency and initiativel®].

The design of the innovative framework must adhere to three core principles: adaptability,
interactivity, and generativity. The adaptability principle requires teaching strategies to dynamically
adjust according to learners' cognitive levels and progress, embodying the philosophy of personalized
teaching. The interactivity principle emphasizes the establishment of multiple dialogic relationships
during the teaching process, including cognitive interaction between learners and content, social
interaction among learners themselves, and technical interaction between learners and the system. The
generativity principle focuses on the emergence and creation of new knowledge within the teaching
process, encouraging learners to engage in the reproduction and innovation of knowledge through
digital tools. These principles collectively form the theoretical cornerstone for the innovation of
teaching strategies.

2.2 Design of Digital Tool-Based Task-Driven Strategy

The design of the digital tool-based task-driven strategy focuses on cultivating problem-solving
skills in authentic contexts. Task design should reflect typical workflows from professional fields,
transforming subject knowledge into learning activities with clear objectives and evaluation criteria.
Digital tools serve not only as auxiliary means for task execution in this process but also as core media
for expanding cognition and problem-solving. The sequencing of tasks needs to follow the fundamental
principles of cognitive load theory, progressively constructing students' professional knowledge
structures from simple to complex.

The implementation of the task-driven strategy relies on the technical support system provided by
the digital environment. Cloud computing platforms supply computational resources for executing
complex tasks, collaborative tools facilitate teamwork and knowledge sharing, and version control
systems document the complete process of task completion. These technical elements collectively
construct a task environment conducive to deep learning, enabling learners to develop professional
competencies in scenarios that closely resemble real-world work situations. Task design should
maintain an appropriate degree of openness and challenge to stimulate learners' exploratory drive and
innovative thinking.

2.3 Generation of the Human-Computer Collaborative Teaching Strategy Integration Model

The human-computer collaborative teaching strategy integration model aims to achieve organic
integration of teachers' professional expertise and the advantages of artificial intelligence technology.
This model constructs a three-layer teaching system: the data layer is responsible for collecting and
analyzing multidimensional information from the learning process, the decision layer generates
personalized teaching plans based on pedagogical logic and algorithmic rules, and the implementation
layer realizes teaching intentions through digital tools and interactive interfaces. These three layers
form a closed-loop feedback mechanism that continuously optimizes teaching effectiveness!®l.

Within the integration model, the teacher's role transforms from that of a knowledge transmitter to a
designer of learning environments and a facilitator of learning processes. Teachers are responsible for
setting teaching objectives, designing learning scenarios, and providing professional guidance at



critical junctures. Intelligent systems, meanwhile, assume tasks such as knowledge delivery, process
monitoring, and data analysis, thereby offering data support for teachers' decision-making. This model
of human-machine division of labor leverages the efficiency advantages of technology in handling
standardized tasks while preserving the irreplaceable value of teachers' professional judgment in
complex situations.

The operational mechanism of the integration model is founded on the principle of data-driven
self-adaptation. The system continuously collects learning behavior data to construct cognitive models
and competency profiles of learners, based on which it dynamically adjusts the presentation methods of
teaching content and the progression pace of learning pathways. The generation of teaching strategies
no longer relies on uniform predefined plans but rather on the intelligent matching of real-time data
with pedagogical principles. This dynamically generated mechanism enables teaching strategies to
genuinely adapt to the characteristics of the digital environment and meet the personalized needs of
learners.

3. Implementation Pathways and Feasibility Assessment of Innovative Strategies
3.1 Key Phases and Operational Logic of Strategy Implementation

The implementation of innovative strategies constitutes a systematic evolutionary process that must
adhere to rigorous phase logic and operational standards. During the preparation phase, the
configuration of the digital environment involves not only the deployment of hardware infrastructure
but, more critically, the construction of a software ecosystem that supports teaching innovation. This
process includes the customized development of learning management systems, the integrated
configuration of collaborative tools, and the establishment of data analysis platforms. The digital
restructuring of teaching resources must break away from the linear structure of traditional textbooks,
deconstructing knowledge points into independent micro-modules before reorganizing them according
to pedagogical logic. These knowledge units should possess combinability and interactivity features,
supporting students' flexible application and creative utilization in diverse contexts. The degree of
resource granularity directly impacts the adaptability of subsequent teaching strategies, necessitating
the establishment of scientific content segmentation standards and reorganization rules.

The core of the transition phase lies in achieving the digital migration of teaching activities and the
gradual transformation of teacher and student roles. The migration of teaching activities is not merely a
spatial shift but a redesign of pedagogical logic. This process requires establishing clear mapping rules
for teaching activities, converting face-to-face instructional behaviors into interactive operations within
the digital environment. The teacher's role evolves from that of a knowledge authority to a learning
facilitator and environment maintainer, whose core responsibilities include designing learning
pathways, guiding discussion activities, and providing personalized support. The student's role
transforms from a passive recipient to an active explorer, with learning behaviors manifesting as digital
learning activities such as resource retrieval, tool utilization, project creation, and peer assessment. This
role transformation must be achieved through systematic digital literacy training and progressively
designed tasks to prevent a decline in teaching effectiveness due to skill gaps.

The implementation phase focuses on maintaining the smooth operation and dynamic adjustment of
the teaching process. This phase requires establishing a comprehensive teaching process monitoring
mechanism that achieves real-time awareness of the teaching status through data collection, analysis,
and visualization. The system should possess the capability for automatic identification and early
warning of teaching deviations, triggering corresponding intervention mechanisms when abnormal
student learning progress or declining engagement is detected. Simultaneously, the execution of
teaching strategies needs to maintain appropriate flexibility, allowing teachers to make reasonable
adjustments to predefined plans based on actual situations. This dynamic adjustment capability is built
upon a robust data feedback foundation, which continuously collects teaching process data to form an
objective understanding of the strategy's execution effectiveness, thereby providing a basis for
subsequent optimization!.,

3.2 Multi-Dimensional Assessment of Strategy Feasibility
The assessment of strategy feasibility requires establishing a systematic analytical framework to

examine the applicable conditions and operational effectiveness of the strategies from multiple
dimensions. Technical compatibility serves as the foundational dimension, primarily examining the



degree of support the digital environment provides for the teaching strategies. This dimension
encompasses core indicators such as system stability, interface friendliness, and data interoperability.
System stability requires the teaching platform to support concurrent access and data processing,
ensuring the smooth progression of teaching activities. Interface friendliness concerns the ease of
interaction between users and the system, affecting the willingness and efficiency with which teachers
and students adopt new technologies. Data interoperability emphasizes the data exchange capability
between various subsystems, determining whether personalized teaching can be truly realized. These
technical indicators constitute the foundational guarantee for strategy implementation, directly
impacting the achievement of subsequent teaching outcomes.

The teaching effectiveness dimension focuses on the extent to which the strategies achieve the
learning objectives, requiring assessment through comprehensive analysis of multiple data sources.
Digital tracking of the learning process can reveal the actual status of strategy implementation,
including process indicators such as student engagement, task completion quality, and frequency of
collaborative interactions. These data reflect the performance of the teaching strategies during
implementation, helping to identify issues and deficiencies in specific aspects. The phased evaluation
of competency development, conducted through methods like project work analysis, skill assessments,
and cognitive level tests, examines students' progress in knowledge acquisition, skill application, and
cognitive development. Combining process indicators with outcome evaluations provides a
comprehensive understanding of the teaching effectiveness of the strategies and offers directional
guidance for optimization[®,

Operational sustainability assesses the cost-benefit relationship of long-term strategy
implementation, which is a critical factor determining the continuity of innovation. This assessment
encompasses time investment, including the learning curve for teachers and students and daily
operational hours, which must be maintained within reasonable limits. Resource consumption involves
the maintenance and updating of software and hardware, as well as the continuous development of
digital content, requiring the establishment of an effective resource management mechanism.
Institutional support includes management protocols, incentive structures, and professional
development systems, providing organizational assurance for strategy execution. These three aspects
collectively form the sustainability assessment framework, thus necessitating the creation of
corresponding monitoring indicators and early-warning mechanisms to ensure innovative activities can
be sustained and yield expected outcomes.

3.3 The Intrinsic Mechanism of Strategy Iteration and Dynamic Optimization

The core mechanism of strategy iteration is founded on the principle of data-driven closed-loop
adjustment. This mechanism continuously collects multi-source data from the teaching process to form
an objective understanding of strategy implementation effectiveness. Data collection encompasses
multiple aspects, including technical system logs, teaching activity records, and learning outcome
evaluations, ensuring comprehensive and accurate information. Data analysis employs a combination
of quantitative and qualitative methods, focusing both on statistical patterns and individual case
characteristics to deeply understand the operational mechanisms of the strategies. Optimization
decisions are based on data analysis results, proposing improvement plans for specific issues and
forming a complete "monitoring-analysis-decision-execution" closed loop. This evidence-based
iterative mechanism ensures the scientific rigor and precision of the strategy optimization process,
enabling the teaching system to possess self-improvement capabilities.

The dynamic optimization process adopts an implementation strategy of gradual evolution,
controlling optimization risks through small-scale pilot programs and phased rollouts. Localized pilots
are conducted in representative scenarios to collect implementation data and evaluate effectiveness,
thereby accumulating experience for comprehensive promotion. Phased rollouts, based on pilot results,
expand the implementation scope step by step, ensuring that optimization at each stage is founded on
thorough validation. The optimization process emphasizes maintaining a balance between the stability
of the strategy's core philosophy and the flexibility of specific operational methods. This approach
preserves the fundamental direction of teaching innovation while allowing adjustments to
implementation details according to actual conditions. This balance ensures that the strategy does not
deviate from the established teaching objectives during its evolution while retaining the capacity to
adapt to environmental changes.

The effective operation of the iteration mechanism relies on well-established feedback channels and
scientific decision-making rules. Feedback channels ensure that multi-source information—including



teacher observations, student feedback, and system data—is transmitted promptly and accurately to the
decision-making system. This feedback information undergoes standardized processing and
comprehensive analysis, transforming it into concrete bases for strategy optimization. Decision-making
rules, grounded in educational theory and data analysis, convert feedback information into specific
optimization directives, ensuring that every adjustment is well-founded. The entire iteration process
emphasizes rapid iteration and continuous improvement, constantly refining strategic details through
short-cycle validation, ultimately forming a teaching system with self-improvement capabilities. This
mechanism enables teaching strategies to continuously adapt to changes in the technological
environment and the evolution of teaching needs, thereby maintaining optimal operational
performance.

Conclusion

This study systematically analyzes the characteristics of the digital learning environment and the
teaching requirements of Information Technology in secondary vocational schools. It constructs an
innovative teaching strategy framework centered on the core principles of adaptability, interactivity,
and generativity. The research proposes a digital tool-based task-driven strategy and a human-computer
collaborative integration model, and designs a comprehensive implementation pathway and evaluation
mechanism. The findings demonstrate that by establishing a data-driven iterative optimization
mechanism, teaching strategies can continuously adapt to the changes and developments within the
digital environment, achieving an organic unity of stability and flexibility. Future research could further
explore the in-depth application of artificial intelligence technology in generating personalized learning
pathways, strengthen the design of interdisciplinary teaching strategies, and focus on the methods for
integrating digital ethics literacy into Information Technology instruction. This will thereby
continuously promote the innovation and development of Information Technology education in
secondary vocational schools throughout the digital transformation process.
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