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Abstract: With the rapid advancement of information technology, digital teaching models
have become increasingly prevalent in higher education. Given the highly abstract and
logical nature of mathematics curriculum, traditional teaching methods often fall short in
addressing students' personalized learning needs. Rain Classroom, an innovative digital
teaching tool, offers new possibilities for mathematics instruction by integrating pre-class
preparation, in-class interaction, and post-class review into a cohesive framework. This
study examines the specific applications of Rain Classroom in mathematics instruction,
analyses its advantages in enhancing student engagement, fostering classroom interaction,
and optimizing teaching assessment, while also identifying challenges and suggesting
directions for improvement in practical teaching scenarios. Research findings indicate that
the judicious use of Rain Classroom can significantly enhance the quality of mathematics
instruction and improve students' learning experiences, providing valuable insights for the
digital transformation of mathematics education in universities.

1. Introduction

With the rapid advancement of information technology, digital teaching models have become
increasingly prevalent in higher education, offering a novel approach to organizing classroom
instruction and enhancing teaching quality. Given the abstract nature and rigorous logical structure
of mathematics curriculum, students frequently encounter challenges such as conceptual difficulties,
diminished learning interest, and low classroom engagement. While the traditional lecture-based
teaching model excels in knowledge dissemination, it often falls short in addressing the
personalized learning needs of students at various levels and providing timely feedback and
interactive support, thereby impacting learning outcomes 4l In recent years, the integration of
digital teaching tools has introduced innovative solutions for mathematics instruction. Rain
Classroom, a comprehensive teaching assistant tool that incorporates intelligent content delivery,
classroom interaction, and data analysis, seamlessly integrates pre-class preparation, in-class
engagement, and post-class review. This provides more flexible and targeted support for university-
level mathematics instruction, fostering greater student initiative and participation. Through real-
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time feedback, dynamic visualization of mathematical concepts, and diverse interactive methods, it
enhances teaching precision and effectiveness.

This study seeks to investigate the practical application of Rain Classroom in mathematics
curriculum instruction and its influence on students' learning outcomes. Through an analysis of the
core functionalities of Rain Classroom and its implementation in mathematics classrooms, this
research evaluates its strengths and weaknesses in knowledge transmission, learning experience,
and teaching feedback, and offers optimization recommendations grounded in teaching practice.
This study not only provides a reference for the digital transformation of university mathematics
curriculum, but also furnishes a theoretical foundation and practical guidance for educators to refine
their teaching methods and enhance classroom instruction quality, thereby promoting the deep
integration and innovative development of information technology with mathematics curriculum
teaching.

2. Theoretical Foundations of Rain Classroom in Mathematics Curriculum Instruction
2.1. An Overview of Rain Classroom

Rain Classroom is an advanced teaching tool grounded in information technology, seamlessly
integrating pre-class preparation, in-class interaction, and post-class review to provide
comprehensive support for both educators and students Bl. Its core functionalities encompass real-
time interaction, feedback mechanisms, and data analytics. During classroom instruction, the real-
time interactive features of Rain Classroom facilitate activities such as quick responses, voting, and
quizzes, thereby enhancing student engagement and fostering active learning. The feedback system
allows instructors to monitor students' comprehension of key concepts in real time, enabling timely
adjustments to teaching strategies to better meet diverse learning needs. The data analytics
component collects and analyses student learning behaviour, generating personalized learning
reports that offer deeper insights into individual learning trajectories and proficiency levels, thus
providing robust data-driven support for instructional improvement. By leveraging technology, Rain
Classroom not only enhances classroom interactivity but also refines the feedback process and
delivers precise data analysis, making the entire teaching process more scientific, adaptable, and
efficient.

2.2. Teaching Requirements for Mathematics Curriculum

The mathematics curriculum is characterized by its abstractness, logical rigor, and systematic
structure. Students often encounter challenges such as difficulty in comprehension, lack of interest,
and unmet individual learning needs. Effective mathematics learning requires not only the mastery
of concepts and formulas but also the ability to apply mathematical reasoning and problem-solving
skills. Given the significant variability in students’ mathematical foundations and learning abilities,
traditional teacher-centred instruction struggles to adequately address the diverse learning
requirements of students at different levels.

To enhance the quality of mathematics education, teachers must leverage appropriate teaching
tools to promote classroom interaction, stimulate student engagement, and support personalized
learning experiences. The Rain Classroom platform offers a range of interactive features, including
real-time quizzes, voting discussions, and instant feedback mechanisms, which can significantly
boost student motivation and maintain their focus throughout the learning process. Additionally, its
data analytics capabilities allow for the tracking of student responses, progress, and knowledge
acquisition, providing teachers with detailed insights into individual learning situations. This
enables educators to tailor their instructional design to meet specific student needs, thereby
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enhancing the effectiveness and efficiency of teaching. Consequently, the functional attributes of
Rain Classroom align closely with the pedagogical demands of mathematics education, offering
robust technical support for the ongoing reform and innovation in mathematics teaching.

2.3. Theoretical Support

The implementation of teaching practices in the Rain Classroom can be theoretically grounded in
constructivist learning theory, a student-centred instructional model, and learning analytics theory.

Constructivist Learning Theory posits that learning is an active process wherein students build
upon their existing knowledge and experiences through interaction with the external environment [©1,
Teachers play a crucial role in providing appropriate guidance and support to facilitate this
construction of knowledge. The interactive teaching design of the Rain Classroom, including
classroom interactions and discussions, enables students to develop a deeper understanding of
mathematical concepts and enhances the internalization and application of knowledge.

Student-centred Learning (SCL) emphasizes the importance of learners' initiative, individual
differences, and personalized learning needs [l The data analysis capabilities of the Rain
Classroom provide individualized feedback, allowing teachers to tailor their teaching strategies
based on each student's learning situation. For students with weaker foundations, teachers can offer
targeted exercises or supplementary explanations, while for advanced learners, more challenging
extension tasks can be provided, thereby achieving differentiated instruction.

Learning Analytics focuses on leveraging data analysis technology to optimize the teaching
process and enhance learning outcomes 8. The learning data recording function of the Rain
Classroom captures students' classroom performance, homework completion, and mastery of key
concepts, enabling teachers to accurately identify learning challenges and areas for improvement.
This provides a scientific basis for personalized teaching. Additionally, students can monitor their
own learning progress through personal learning data, adjust their learning strategies accordingly,
and improve their self-regulation abilities.

3. Design of Mathematics Curriculum Teaching Practice Based on Rain Classroom
3.1. Teaching Objectives and Content Design

In the teaching practice of mathematics curriculum, based on Rain Classroom, combined with
the characteristics of mathematics, modular design of knowledge content is carried out to enhance
the systematicity and hierarchy of teaching, and fully utilize the technical advantages of Rain
Classroom to promote students' in-depth learning.

Each teaching module revolves around clear teaching objectives, utilizes the interactive
functions of Rain Classroom reasonably, and improves students' learning participation. When
explaining the basic concepts of functions, use the online answering function of Rain Classroom to
guide students to analyse the basic properties of functions such as domain, value range,
monotonicity, etc., and use dynamic graphical tools to display the trend of function graphs with
parameter changes, in order to help students establish intuitive cognition. In addition, to enhance the
applicability of mathematical knowledge, situational teaching cases can be designed in combination
with practical problems such as financial calculations and engineering measurements, so that
students can understand the practical significance of mathematical concepts in the process of
solving problems. Through modular and interactive teaching design, the presentation of knowledge
structure can be optimized, the logic and organization of classroom teaching can be enhanced, and
students' learning experience and mathematical application ability can be improved.
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3.2. Teaching Process Design

The teaching implementation based on Rain Classroom can be divided into three stages: pre
class, in class, and post class, in order to build a complete teaching loop. This teaching design can
not only fully utilize information technology to improve teaching quality, but also enhance students'
self-learning ability, improve the interactivity and pertinence of classroom teaching.

In the pre-class stage, teachers use the Rain Classroom platform to publish preview content,
including teaching videos, reading materials, guiding questions, and targeted preview tasks,
requiring students to complete and submit them within the specified time. The design of preview
tasks should take into account both basic knowledge and higher-order thinking abilities, such as
mastering basic concepts through reading materials, stimulating thinking through guiding questions,
and cultivating students' problem awareness. The data statistics function of Rain Classroom can
record students' learning trajectories, including task completion status, accuracy, and common
errors. Teachers adjust the focus of classroom teaching based on data analysis results, and provide
precise explanations for common knowledge blind spots or error prone points, making classroom
teaching more targeted.

During the in-class stage, classroom teaching is supported by Rain Classroom, emphasizing
teacher-student interaction and immediate feedback to improve students' learning enthusiasm and
classroom participation. Firstly, teachers can utilize the real-time answering and discussion function
of Rain Classroom to test students' mastery of knowledge points through methods such as
answering questions, voting, and answering questions, ensuring the effectiveness of teaching and
enhancing students' sense of classroom participation. Secondly, with the help of graphic tools to
assist teaching, teachers can use the dynamic graphic function of Rain Classroom to visually display
mathematical concepts such as function graphs, matrix transformations, etc., making abstract
knowledge concrete and helping students establish intuitive cognition. In addition, classroom
teaching needs to have a certain degree of flexibility. Teachers can collect students' understanding
of difficult problems in real time through classroom feedback and adjustments, and adjust the
teaching pace in a timely manner to ensure that students at different levels can keep up with the
progress. Finally, in order to enhance students' collaborative and logical thinking abilities, teachers
can organize group discussions and result presentations, encourage students to discuss problems in
groups, and use Rain Classroom to submit learning outcomes such as deduction processes, problem-
solving ideas, etc., thereby cultivating teamwork spirit and promoting knowledge sharing and
critical thinking among students.

In the after-school stage, teachers use the learning data analysis function of Rain Classroom to
view students' learning reports, analyse individual and overall learning situations, accurately
identify students' knowledge weaknesses, and provide personalized tutoring suggestions. In addition,
teachers assign extended tasks such as more challenging mathematical problems, application cases
of mathematics in real life or engineering fields, etc., encouraging students to explore and deepen
their knowledge independently outside the classroom to consolidate the content learned in class. For
students who perform well, teachers can recommend advanced learning resources such as academic
papers and open-ended mathematical problems to motivate students to further explore. For students
with learning difficulties, one-on-one tutoring or additional exercises can be arranged to ensure that
these students can keep up with the course schedule.

By combining pre class preparation, interactive teaching during class, and post class follow-up
guidance, the teaching design based on Rain Classroom can effectively promote students'
autonomous learning and deep understanding, and improve teaching quality. This teaching model
not only fully leverages the advantages of information technology, but also enhances interaction
between teachers and students, making the classroom more efficient and targeted, thereby
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optimizing students' learning experience and improving the overall teaching effectiveness of
mathematics curriculum.

3.3. Teaching Evaluation Design

Teaching evaluation is an important part of improving teaching quality. Reasonable and
scientific teaching evaluation can not only help teachers understand students' learning status, but
also provide data support for teaching improvement. The technological advantages of Rain
Classroom enable more accurate, diverse, and real-time teaching evaluation, thereby promoting the
continuous improvement of teaching quality. The teaching evaluation system is developed from
three aspects: learning behaviour data analysis, multi-dimensional teaching feedback, and
personalized chemical industry evaluation, to ensure the comprehensiveness and effectiveness of
the evaluation.

Firstly, data analysis of learning behaviour is an important foundation for teaching evaluation.
The learning report of Rain Classroom can systematically collect and analyse students' performance
in pre class preparation, classroom interaction, and homework after class. Teachers use data
analysis to assess students' completion and accuracy of preview tasks, as well as their responses to
guiding questions, in order to determine their initial grasp of course content and adjust the key and
difficult points of classroom teaching. In the classroom teaching process, teachers use the functions
of Rain Classroom's buzzer, voting, and real-time answering to record students' classroom
participation, mastery of knowledge points, as well as the accuracy and error patterns of answering
questions, helping to identify weak links in teaching. In addition, the submission status, accuracy,
and error patterns of homework after class can also reflect students' understanding and mastery of
knowledge. Teachers can adjust their teaching strategies accordingly and provide personalized
tutoring tailored to the learning needs of different students.

Secondly, multidimensional teaching feedback can supplement teaching experiences and feelings
that cannot be covered by data analysis. Classroom observation is an important means of evaluating
teaching effectiveness, and teachers can pay attention to students' classroom performance, such as
attention concentration, interactive enthusiasm, and understanding of knowledge points. In addition,
subjective feedback from students also holds significant value. Through anonymous questionnaires,
real-time classroom feedback, and learning logs, teachers can collect students' evaluations of course
content, teaching methods, classroom pace, and interaction methods. For example, students can rate
the difficulty of understanding a certain knowledge point or describe the impact of a certain
teaching method on their learning effectiveness, thereby helping teachers optimize their teaching
design. Peer evaluation and collaborative learning are also important sources of feedback. In group
discussions or collaborative learning, students submit their discussion results through Rain
Classroom and evaluate each other's problem-solving ideas and learning processes. This not only
helps teachers evaluate students' teamwork ability, but also promotes academic exchange and
thinking collision among students.

Once again, personalized assessment can make teaching evaluation more comprehensive and
fairer, avoiding the one-sided measurement of students' abilities based solely on exam scores. Based
on the process evaluation system of Rain Classroom, teachers can comprehensively consider
students' classroom participation, pre class preparation, homework completion, and classroom
discussion performance, making the evaluation more diversified. For example, teachers can
evaluate students' mastery of knowledge points and provide corresponding academic guidance
based on their frequency and accuracy of answering questions in classroom interactions.
Personalized tutoring and learning advice are also important components of personalized business
evaluation. Based on the data analysis of Rain Classroom, teachers provide customized learning
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suggestions for different students’ knowledge weaknesses, such as recommending additional
learning resources, arranging individual tutoring, or setting up layered assignments to meet the
learning needs of students at different levels. Meanwhile, self-evaluation and peer evaluation
mechanisms can also enhance students' self-learning ability and critical thinking. For example, after
completing specific learning tasks, students can write a learning reflection report or evaluate their
classmates' problem-solving ideas through the Rain Classroom peer evaluation system, thereby
enhancing their analytical and expressive abilities.

Finally, data-driven continuous improvement is an important goal of teaching evaluation. The
teaching evaluation of Rain Classroom is not only a monitoring tool for teaching quality, but also a
basis for promoting teaching improvement. Teachers can use data analysis results to adjust teaching
strategies in a timely manner. For example, if they find that there are universal difficulties in
understanding certain knowledge points, they can strengthen targeted explanations in subsequent
teaching or design more practical cases to help students understand. In addition, based on students'
learning feedback, teachers can optimize teaching resources, such as adjusting teaching videos,
courseware, and exercises to better meet students' cognitive characteristics and learning needs. At
the same time, the implementation of personalized teaching programs can also help students of
different levels obtain better learning experiences, provide additional tutoring for students with
weaker foundations, and provide higher-order thinking training tasks for students with stronger
learning abilities to meet the needs of students at different levels.

4. Conclusions

Rain classroom, as an innovative digital teaching tool, has shown significant advantages in
mathematics curriculum teaching, helping to enhance students' learning interest and classroom
participation, and providing new possibilities for innovative teaching methods. In teaching practice,
the real-time interaction, classroom feedback, and data analysis functions of Rain Classroom enable
teachers to accurately grasp students' learning dynamics, adjust teaching strategies in a timely
manner, enhance the pertinence and effectiveness of teaching, and improve the quality of classroom
teaching.

In mathematics teaching, Rain Classroom can not only assist in the explanation and
consolidation of knowledge, but also create a more interactive and personalized learning
environment, helping students deepen their understanding of abstract mathematical concepts and
cultivate logical thinking ability. However, in order to fully tap into the teaching potential of Rain
Classroom, it is still necessary to further explore its application modes in different mathematics
curriculum scenarios, optimize teaching design and evaluation systems, and ensure that it
effectively adapts to the teaching needs of various courses. Teachers also need to continuously
adjust their teaching strategies based on the characteristics of students, in order to achieve a deep
integration of information technology and mathematics curriculum, promote the modernization of
mathematics education, and improve teaching quality and learning effectiveness.
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