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Abstract:

Education around the world is going through a huge shift right now, thanks to the
digital era. We’re seeing things like artificial intelligence and interactive smart
devices becoming part of everyday teaching and learning. This study looks at senior
high schools—a pretty important stage in students’ education—and tries to fix three
big problems in current research. First, too many studies care more about using
technology than actually fitting it into teaching. Second, they ignore the kind of all-
around support systems you need to keep innovation going. Third, they measure
learning outcomes in a very narrow way, leaving out key competencies. Using a
mixed-methods approach, this research checks out how senior high schools can shake
up their classroom practices in the digital age to make teaching better and improve
what students get out of it. We came up with and tested the “Three-Five” smart
classroom pedagogical system, looked at holistic support measures, and measured
outcomes using both grades and core competencies. What we found gives practical
advice for teachers, principals, and policymakers on how to make digital-era
classroom innovation actually last.
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1. Introduction

Digital technology has reshaped classroom teaching, shifting from teacher-centered
instruction to student-centered, interactive, and inquiry-based pedagogy. Senior high
school education urgently needs systematic integration of technology and teaching
rather than simple tool application.

Existing research overemphasizes technology adoption, ignores holistic support
systems, and measures learning outcomes only by test scores. This study aims to
explore digital-era classroom innovation, build the “Three-Five” pedagogical system,
improve learning outcomes, and verify supporting mechanisms. The findings enrich
digital education theory and provide operational guidance for teachers, schools, and
policymakers.
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2. Literature Review

This chapter reviews studies on digital classroom innovation, pedagogical
frameworks, multi-dimensional learning outcome measurement, and sustainable
support systems, and identifies key research gaps to lay a theoretical foundation for
this study.

3. Research Methodology

A mixed-methods design is adopted, with a public senior high school in Jiangsu as
the research site. Participants include 1,000 students, 50 teachers, 5 school leaders,
and 200 parents. Quantitative data are collected through pre-post academic tests, core
competency assessments, and satisfaction questionnaires, then analyzed by SPSS.
Qualitative data come from semi-structured interviews and classroom observations,
processed by thematic analysis. Ethical approval and informed consent are obtained in
advance.

4. Innovation of Classroom Practices and Pedagogical Enhancement

4.1. Digital Classroom Practice Innovation

The research school has built a complete online-offline blended learning model
supported by digital teaching platforms. Before class, teachers upload preview
materials, independent learning tasks, and diagnostic exercises to help students
conduct targeted pre-learning and clarify knowledge puzzles. In class, digital tools are
used to carry out real-time interactive quizzes, problem situation guidance, group
collaborative exploration, and result display and interaction, which greatly improves
classroom participation and interaction efficiency. After class, the platform provides
personalized homework, error correction analysis, and targeted tutoring resources to
realize differentiated learning support. This model embeds digital resources and tools
into the whole teaching process, breaks the time and space limitations of traditional
classrooms, and forms a sustainable and replicable digital classroom practice path.

4.2. The “Three-Five” Smart Classroom Pedagogical System

The “Three-Five” smart classroom pedagogical system is a standardized and
operational framework formed in the process of teaching innovation. It consists of
three interrelated core components. The first is the Five New Educations, including
new educational ideas, new teaching content, new teaching methods, new evaluation
methods, and new educational environments, which provide top-level design for
digital teaching reform. The second is the Five Core Elements, which take students as
the main body, highlight digital integration, teamwork, inquiry learning, and timely
feedback, and clarify the core orientation of teaching design. The third is the Five
Teaching Links, namely resource preview, problem initiation, collaborative
exploration, presentation and sharing, and evaluation and reflection, which provide a
clear step-by-step operation process for daily lessons. Classroom observation records
and teacher interview data show that this system effectively standardizes digital
teaching design, enhances student learning initiative, and realizes the deep integration
of digital technology and classroom teaching.
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5. Learning Outcomes and Support System Effectiveness

5.1. Improvement of Learning Outcomes

After implementing digital classroom innovation and the “Three-Five” pedagogical
system, students’ learning outcomes have been significantly improved in both
academic performance and core competencies. Quantitative test data show that
students’ subject scores are significantly higher than the pre-test level, and the overall
academic performance is steadily improved. At the same time, students’ core
competencies have been effectively cultivated, including digital literacy, autonomous
learning ability, collaborative problem-solving ability, and critical thinking ability.
Qualitative interview results further confirm that students’ learning attitudes are more
positive, their independent inquiry awareness is significantly enhanced, they can take
the initiative to put forward questions and discuss with peers, and their comprehensive
learning ability has been significantly improved.

5.2. Effectiveness of Holistic Support Systems

The holistic support system constructed in this study plays a key role in promoting
the sustainable implementation of classroom innovation. School leadership provides
overall planning, resource allocation, and system guarantee, creating a stable
institutional environment for teaching reform. Targeted teacher training focuses on
digital tool operation, teaching design optimization, and “Three-Five” system
application, which effectively improves teachers’ digital teaching ability and practical
operation level. Regular home-school communication meetings timely inform parents
of the progress and effects of teaching reform, respond to parents’ concerns, and
obtain strong support and cooperation from families. These support measures jointly
solve the obstacles in the implementation process of innovation, ensure the stable and
long-term operation of digital classroom practices, and play a significant mediating
role between pedagogical reform and learning outcome improvement.

6. Conclusions

6.1. Main Conclusions

The “Three-Five” pedagogical system provides an operational path for the deep
integration of digital technology and classroom teaching. Digital-era classroom
innovation significantly improves students’ academic performance and promotes the
development of core competencies. Holistic support systems composed of leadership
management, teacher training, and home-school collaboration are essential for the
sustainable development of teaching reform.

6.2. Limitations and Future Research

This is a single-case study with limited generalizability. Future research can expand
the sample scope, conduct cross-school comparative research, and carry out long-term
tracking to further verify the stability and applicability of the system.

6.3. Recommendations

Teachers should flexibly apply the “Three-Five” system according to subject
characteristics. Schools should prioritize support system construction over pure
technology investment. Policymakers should include core competencies in digital
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education evaluation standards.
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