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Abstract:Junior high school mathematics is a foundational subject that lays the groundwork for students’ logical thinking and prob-

lem-solving abilities. However, the inherent differences in students’ cognitive levels, learning paces, and mathematical literacy pose 

significant challenges to traditional “one-size-fits-all” teaching models. Differentiated instruction, rooted in educational equity and indi-

vidualized development, has emerged as a promising approach to address these challenges. This paper explores the theoretical underpin-

nings and core connotations of differentiated instruction, analyzes its practical implementation paths in junior high school mathematics 

teaching (including pre-class student grouping, in-class content and method differentiation, and after-class homework and tutoring strat-

ification), discusses its inherent advantages and practical challenges, and proposes targeted optimization strategies. The research aims 

to provide theoretical reference and practical guidance for improving the effectiveness of junior high school mathematics teaching and 

promoting the all-round development of students at different levels.

Keywords:Differentiated instruction;Junior high school mathematics;Teaching practice; Student differences;Teaching effectiveness

1. Instruction
Differentiated instruction is not an arbitrary teaching method but a systematic educational approach supported by multiple educa-

tional theories. Its formation and development are closely linked to the evolution of modern educational thoughts, and it provides a solid 

theoretical basis for its application in junior high school mathematics teaching.Vygotsky’s “Zone of Proximal Development (ZPD)” 

theory emphasizes that each student has two levels of development: the actual development level achieved through independent learning 

and the potential development level that can be reached with the guidance of teachers or peers. Differentiated instruction in mathematics 

teaching focuses on identifying the ZPD of students at different levels, designing teaching content and tasks that are slightly higher than 

their current abilities, and promoting students’ mathematical thinking to move from the actual level to the potential level. For example, 

for students with weak mathematical foundations, teachers focus on guiding them to master basic concepts and calculation skills; for stu-

dents with strong abilities, they are encouraged to explore complex problem-solving strategies and extended applications.

2.Practical Paths of Differentiated Instruction in Junior High School Mathematics Teaching

2.1 Pre-class Preparation: Scientific Student Differentiation

Student differentiation is the foundation of differentiated instruction, and its scientificity directly affects the effect of subsequent 

teaching. Teachers should adhere to the principles of objectivity, comprehensiveness, and dynamics to carry out student differentiation.

First, determine the differentiation indicators. The indicators should not be limited to academic performance but should also include 

learning ability, learning interest, learning habits, and other aspects. For example, in the differentiation of seventh-grade mathematics 

students, academic performance can be measured by the final exam results of primary school mathematics and the pre-test results of the 

first week of junior high school; learning ability can be evaluated by the speed and accuracy of students’ solving of basic problems and 

their ability to understand new knowledge; learning interest can be understood through questionnaires and individual conversations; 

learning habits can be observed through students’ homework completion, class notes, and participation in group activities[1].

Second, adopt appropriate differentiation methods. Teachers can use the “hidden grouping” method to avoid making students feel 

labeled. For example, students are divided into three groups: Group A (basic level), Group B (intermediate level), and Group C (advanced 

level), but the group names are not directly labeled in the classroom. Instead, they are represented by different symbols or task groups 

(such as “explorer group,” “pioneer group,” “innovator group”). At the same time, students are informed that the grouping is dynamic, 

and they can move up to a higher group through their own efforts, which stimulates their learning motivation.

Finally, establish student individual files. For each student, record their initial level, learning goals, classroom performance, home-

work completion, test results, and other information. Track and analyze the changes in students’ learning status in a timely manner, ad-

just the grouping and teaching strategies according to the actual situation, and ensure that differentiated instruction is targeted.
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2.2 In-class Implementation: Differentiation of Teaching Content and Methods

Classroom teaching is the core link of differentiated instruction. Teachers need to design hierarchical teaching content and adopt 

diverse teaching methods to ensure that students at all levels can participate in the teaching process and gain development.

In terms of teaching content differentiation, teachers decompose the curriculum standards and teaching materials into hierarchical 

knowledge points. For example, when teaching “linear equations with one variable,” the basic-level content includes understanding the 

definition of linear equations with one variable, mastering the solution steps of simple equations (such as ax = b, ax + b = c), and solving 

practical problems with direct conditions; the intermediate-level content includes solving complex linear equations with one variable 

(such as equations with parentheses, fractions), and solving practical problems involving multiple conditions and inverse reasoning; the 

advanced-level content includes exploring the application of linear equations with one variable in mathematical modeling (such as opti-

mizing problems, engineering problems), and extending to the preliminary knowledge of linear inequalities with one variable[2].

In terms of teaching method differentiation, teachers adopt different teaching strategies for students at different levels. For ba-

sic-level students, they focus on “teaching and practicing,” explaining key knowledge points in detail, arranging more basic exercises 

for on-site practice, and giving timely guidance to help them consolidate their foundation; for intermediate-level students, they focus on 

“guiding and exploring,” putting forward heuristic questions, organizing group discussions, encouraging students to analyze and solve 

problems independently, and improving their logical thinking ability; for advanced-level students, they focus on “independent research 

and innovation,” assigning research topics (such as exploring the relationship between linear equations and function images), allowing 

students to conduct independent inquiry or cooperative research, and cultivating their innovative ability and practical ability.

In addition, classroom interaction should also be stratified. Teachers design questions of different difficulty levels for students at 

different levels: basic-level questions (such as concept definition, formula application) are directed at Group A students to enhance their 

sense of participation; intermediate-level questions (such as comprehensive analysis, problem transformation) are directed at Group B 

students to stimulate their thinking; advanced-level questions (such as innovative thinking, extended application) are directed at Group 

C students to challenge their potential. At the same time, encourage students at higher levels to help students at lower levels, forming a 

mutually beneficial learning atmosphere[3].

2.3 After-class Extension: Differentiation of Homework Design and Tutoring

After-class homework and tutoring are important supplements to classroom teaching. Differentiated homework and targeted tutor-

ing can help students at different levels consolidate their learning results and make up for their weaknesses.

In terms of homework differentiation, the “three-level homework system” is adopted. The basic-level homework (mandatory) fo-

cuses on consolidating the basic knowledge and skills learned in class, such as textbook exercises and simple basic questions, to ensure 

that students at the basic level can master the core content; the intermediate-level homework (selective) includes comprehensive exercis-

es and slightly difficult practical problems, allowing students at the intermediate level to further improve their problem-solving ability; 

the advanced-level homework (exploratory) includes research-based homework and competitive exercises, such as mathematical essays, 

mathematical modeling projects, and competition simulation questions, to meet the development needs of students at the advanced level. 

At the same time, the amount of homework is reasonably controlled to avoid increasing students’ academic burden[3].

In terms of tutoring differentiation, different tutoring methods are adopted according to the characteristics of students at different 

levels. For basic-level students, “compensatory tutoring” is carried out, focusing on making up for the lack of basic knowledge, explain-

ing the key and difficult points that are not mastered in class, and helping them build a solid mathematical foundation; for intermedi-

ate-level students[4], “improvement tutoring” is carried out, focusing on guiding them to summarize problem-solving methods and skills, 

analyze common mistakes, and improve their comprehensive application ability; for advanced-level students, “developmental tutoring” 

is carried out, providing them with more in-depth mathematical knowledge and research methods, guiding them to participate in mathe-

matical competitions and research activities, and promoting their in-depth development. Tutoring forms can be diverse, such as individu-

al tutoring, small-group tutoring, and online tutoring, to meet the different needs of students[5].

3.Conclusion
Differentiated instruction, as an educational model that respects student differences and emphasizes individualized development, is 

highly compatible with the characteristics of junior high school mathematics teaching and the development needs of students. Its prac-

tice in junior high school mathematics teaching has shown significant advantages in improving students’ learning motivation, optimizing 

teaching effectiveness, and promoting teachers’ professional development. However, it also faces challenges such as the difficulty in en-
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suring the scientificity of differentiation standards, the increase in teachers’ workload, and the risk of labeling.

To promote the in-depth development of differentiated instruction in junior high school mathematics teaching, it is necessary to 

continuously improve the differentiation mechanism to ensure scientific and dynamic grouping; strengthen teacher training and research 

to improve their professional capabilities; create an inclusive teaching atmosphere to avoid the negative impact of labeling; and integrate 

various teaching resources to provide strong support for differentiated instruction. Only in this way can differentiated instruction truly 

play its role, help students at different levels achieve their own development, and promote the comprehensive improvement of junior 

high school mathematics teaching quality.
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