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ABSTRACT

This book provides an in-depth exploration of the application of big data and
artificial intelligence technologies in online learning for junior high school physics.
Divided into eight chapters, the book systematically explains how to use data-
driven methods to optimize the online learning experience and improve teaching
effectiveness.

Chapter 1 offers a macro overview of the current state of online learning and
its role in transforming junior high school physics education. It lays the theoretical
foundation for the following chapters by discussing the characteristics of common
online learning platforms, as well as the challenges and opportunities they face.
Chapter 2 details the collection and processing of online learning behavior data
for junior high school physics. It covers various data types, including logs,
questionnaires, and tests. The chapter also explores data collection methods
using both built-in platform tools and third-party tools, with a strong emphasis
on the importance of data quality assurance and student privacy protection.
Chapter 3 focuses on in-depth analysis of behavioral characteristics. By using
methods such as cluster analysis, time-frequency analysis, and content preference
analysis, the book aims to uncover students’ learning patterns and habits, such as
the correlation between academic performance and behavioral patterns, and the
learning popularity of different knowledge points. This analysis helps to build a
comprehensive map of student behavioral characteristics. Chapter 4 builds on this
foundation by constructing a key behavioral indicator system and exploring how to
use these indicators to predict learning outcomes. This chapter introduces advanced
technologies such as semantic analysis of discussion forum posts, early warning
systems for learning difficulties, and learner profile classification based on online
homework data. Chapter 5 is the core of the book, detailing data-driven precision
intervention strategies. It presents a closed-loop intervention framework based
on “behavioral indicators-intervention scenarios”. The chapter offers practical
solutions for optimizing personalized learning paths, dynamically adjusting
teaching methods, maintaining learning motivation, and providing specific case
studies of topical interventions. Chapter 6 explores the optimization and effective

use of learning resources. Topics include how to improve the effectiveness of



micro-lessons, localize and adapt national platform resources, and use Al to
dynamically optimize resources. Additionally, this chapter provides several
specific examples of blended online-offline teaching, offering valuable references
for educators. Chapter 7 shifts the focus to human-computer collaborative decision
support for teachers. The book demonstrates how Al tools can empower teachers
to make more efficient and accurate teaching decisions, covering topics from data-
driven research models and classroom dynamic decision systems to intelligent
homework management and the optimization of group collaborative learning.
Chapter 8 provides a forward-looking perspective on the future development of
educational technology. It discusses algorithm fairness, the application of the
educational metaverse, and the frontier development of educational intelligent
agents, offering a broader scope for readers’ consideration.

This book is systematic, logically rigorous, and combines theory with
practice. It is suitable for educational technology researchers, physics teachers,
and curriculum developers. It also serves as an important reference for educational
administrators and technology developers dedicated to the advancement of

educational informatization.
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PREFACE

In the midst of the digital revolution, education is undergoing a profound
transformation. As a foundational natural science, the shift in physics education
is particularly noteworthy. Traditional junior high physics teaching models are
often limited by constraints of time, space, and resources, making it difficult to
achieve truly personalized instruction. However, with the rise of online learning
platforms and the rapid development of big data and artificial intelligence, we
have an unprecedented opportunity to gain deeper insights into students’ learning
processes, shifting the educational paradigm from “experience-driven” to “data-
driven”.

This book was written with this context in mind. Its aim is to systematically
explore how to apply advanced data analysis technologies to online learning
in junior high physics, thereby building an efficient, precise, and personalized
intelligent teaching ecosystem. We are well aware that technology itself is not
the ultimate goal; it is merely a tool to empower education and serve students.
Therefore, the core of this book revolves around one central question: How can
we use data insights to make every student’s learning more effective and more
engaging?

The entire book is tightly structured around this core question, divided into
eight progressive chapters. We begin with a macro-level overview of the current
state of online learning before delving into the micro-level details of collecting,
processing, and analyzing learning behavior data. Chapters 3 and 4 serve as the
theoretical foundation, where we construct student behavioral characteristic maps
and explore how to use key behavioral indicators to predict learning outcomes.
This provides the scientific basis for the intervention strategies that follow.
Chapter 5 the core of the book, details these data-driven precision intervention
strategies, offering a wealth of practical case studies and actionable solutions, from
optimizing personalized learning paths to dynamically adjusting teaching methods
and sustaining learning motivation.

Furthermore, this book pays special attention to the role of teachers in
intelligent teaching. The “human-computer collaborative decision support”

framework proposed in Chapter 7 is designed to free teachers from tedious,



repetitive tasks, allowing them to devote more energy to more valuable teaching
interactions and emotional care. We believe that the future of education will not
be about machines replacing teachers, but a new model of “human-computer
collaboration”, empowering teachers to become the “captains” of the smart
classroom.

The completion of this book would not have been possible without the
inspiration and support of numerous colleagues. We sincerely thank all the experts
and scholars who provided valuable advice, as well as the dedicated physics
teachers on the front lines of education; their practical experience has breathed life
into this work.

Given the limitations of our expertise, there are inevitably omissions
and inaccuracies in this book. We welcome and appreciate any criticism and
corrections from our readers.

Author
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