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[bookmark: _GoBack]Abstract: This paper presents an integrated TSPBL-TBL model to overcome the challenges of time constraints, collaborative inefficiency, and limited assessment in the 32-hour "Comparative Analysis of Middle School Mathematics Textbooks" professional extension course for third-year pre-service mathematics teachers. The model seeks to improve instructional efficiency and training outcomes. The model integrates Technology-Supported Project-Based Learning (TSPBL) with Team-Based Learning (TBL). It dissects the complex process of cross-cultural textbook analysis, such as comparing Chinese and American or Chinese and Vietnamese textbooks, into a series of manageable tasks. These tasks are supported by scaffolding tools like literature templates and coding guides and are facilitated through the Chaoxing Smart Teaching Platform. Teams are structured with defined roles, including team leader, literature researcher, data analyst, and presenter, and they follow a four-step decision-making protocol to improve collaboration efficiency. The assessment framework combines formative evaluation methods—such as group tasks, course interactions, and online quizzes—with summative evaluation via final project reports and presentations. Practice has proven that the organic integration of TSPBL and TBL can effectively improve the textbook research competence and pedagogical collaboration capabilities of pre-service teachers. This model can effectively address the implementation challenges of practice-oriented courses and serve as a transferable paradigm for course reform in teacher education.
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0 Introduction
The preparation of pre-service mathematics teachers faces dual challenges in the era of curriculum reform. First, their capacity to analyze textbooks remains underdeveloped, limiting their ability to meet new curriculum standards’ demands for resource integration. Second, traditional lecture-based models prioritize theoretical instruction over collaborative problem-solving skills (Ding et al., 2024). To bridge this gap, innovative teaching models must simultaneously enhance textbook research competence and pedagogical collaboration capabilities—a critical need in mathematics teacher education reform.
Project-Based Learning (PBL) has proven effective in fostering higher-order thinking through authentic problem-solving. In business education, case simulations improve critical thinking and cross-departmental collaboration (Dias-Oliveira et al., 2024), while STEM-PBL strengthens problem-solving skills and scientific literacy (Bairy & Inamdar, 2024; Megawati, 2024; Su, 2024). However, traditional PBL in mathematics education often faces limitations due to the absence of technological tools and the lack of standardized collaborative processes. Köğce and Yıldız (2021) further highlighted that pre-service teachers’ limited technological proficiency impedes systematic textbook analysis, particularly in cross-cultural comparisons. The former constrains the systematic analysis of complex textbook data, while the latter leads to ambiguous team role assignments and inefficient knowledge integration (Ding et al., 2024).
Technology-supported problem-based learning provides (TSPBL) structured support for conceptual tracing and editorial logic analysis in textbook comparisons through technological tools such as knowledge graphs and Cross-Cultural textbook comparison case libraries (Kirabo et al., 2024), thereby enhancing the precision of subject-specific cognition. In addition, Team-Based Learning (TBL) strengthens the standardized processes of teamwork (such as role assignments and conflict resolution strategies), which can to some extent compensate for the collaborative shortcomings of PBL. The study reveals that achievement emotions play a significant role in TBL, with positive achievement emotions notably enhancing students’ motivation and team collaboration, thereby improving learning outcomes (Chue, K.L. et al., 2024) . In task-oriented learning classes, students' skill tests and learning abilities are superior to those in traditional teaching classes (Ding et al., 2024). Yu, Q. and Yu, K. (2024) showed that team atmosphere, reciprocity, sharing attitude, and knowledge self-efficacy have significant positive effects on knowledge-sharing behavior under blended team-based learning.
The authors successfully integrated TBL with PBL in advanced mathematics teaching, thereby enhancing students' knowledge transfer abilities (Qin & Gao, 2022). Although the combination of PBL and TBL has been successfully applied in fields such as medicine and business (Rezaei, 2025), its application in mathematics teacher education still needs further exploration. 
This paper takes the course "Comparative Analysis of Middle School Mathematics Textbooks" as an example to explore the specific application of the blended teaching model integrating TSPBL and TBL. By restructuring content into scaffolded tasks (e.g., Chinese- Singapore textbook comparisons) and optimizing team roles (team leader, literature researcher, data analyst, presenter), this study aims to enhance pre-service mathematics teachers' analytical abilities regarding the editorial philosophies and structures of domestic and international textbooks through problem-oriented and team-based dual drives, while also strengthening their role assignments and cross-cultural communication skills in teamwork. Through this course practice, we hope to provide references for teaching innovation in related courses.
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1.1 Pain Points in Course Teaching
“Comparative Analysis of Middle School Mathematics Textbooks” is a 32-hour professional extension course for third-year pre-service mathematics teachers. The course focuses on the comparative study of domestic and international middle school mathematics textbooks, examining various aspects of the textbooks, including organization (mathematical ideas and methods, mathematical culture), structure, usage, examples, and exercises. Given the strong professionalism and practicality of this course, traditional teaching models are no longer suitable. Through teaching research and student surveys, we identified three main pain points in the course:
Pain Point 1: Insufficient Class Hours, with Multiple Tasks Compressing Depth of Inquiry
The course requires students to conduct multi-dimensional comparisons of Chinese and foreign mathematics textbooks within 32 class hours, with weekly tasks including literature reading and group collaborative inquiry. This results in an excessive short-term learning load for students, making it difficult for them to engage in in-depth critical thinking and limiting the depth of their inquiry.
Pain Point 2: Inefficient Collaboration, with Uneven Participation Undermining Team Effectiveness
In previous collaborative learning experiences, a “free-rider” phenomenon was observed, with approximately 60% of students reporting that only 1–2 members in their group dominated core tasks such as literature analysis and PPT creation. Additionally, difficulties in time coordination, significant decision-making disagreements, and uneven task distribution severely affected the efficiency and sustainability of team collaboration.
Pain Point 3: Singular Evaluation, with the Lack of Process Assessment Constraining the Development of Competence
In previous blended teaching practices, although smart teaching tools were used to manage and evaluate online and offline learning processes, the evaluation methods were relatively singular, neglecting process-oriented assessments such as literature analysis skills, cross-cultural communication, and innovative thinking. This led to students focusing on outcomes rather than processes, resulting in insufficient development of comprehensive competence.
1.2 Solutions
To address the above pain points, we propose a blended teaching model integrating TSPBL and TBL.
For Pain Point 1, we employ the TSPBL teaching model to enhance learning efficiency. A project framework for the “ Cross-Cultural Textbook Comparison” is constructed. This framework breaks down the complex textbook comparison tasks into multiple progressive subtasks, ensuring that students can conduct in-depth inquiries within the limited time. 
For Pain Point 2, we optimize the TBL team collaboration process to improve collaborative effectiveness. In terms of role assignments, we establish roles such as team leader (responsible for progress management), literature researcher (responsible for information integration), data analyst (responsible for coding and statistics), and presenter (responsible for outcome presentation), ensuring that each member has clear responsibilities. In terms of communication skills, we provide training in communication techniques and adopt a four-step method of “expressing opinions → listening to feedback → integrating plans → voting for decisions” to improve team decision-making efficiency. In terms of collaboration tools, we use real-time collaborative tools such as Tencent Docs to share task progress, reducing communication costs and ensuring the efficiency and sustainability of team collaboration.
For Pain Point 3, we implement a diversified evaluation system to strengthen process assessment. We integrate formative and summative evaluations to comprehensively cover multiple dimensions such as knowledge mastery, innovative thinking, and collaborative skills. We also establish effective feedback channels to allow students to promptly understand their learning progress and enable teachers to adjust teaching content and methods based on feedback to optimize teaching outcomes. This ensures that students not only focus on outcomes but also value the learning process, thereby enhancing their comprehensive competence.
2 Design of the TSPBL-TBL Teaching Model
Our university is a comprehensive institution with a distinctive focus on foreign languages, offering 14 foreign language majors including English, Japanese, and Spanish. Leveraging the multilingual resources of our institution, this course innovatively incorporates a cross-cultural comparative dimension, such as comparisons between Chinese and American, Chinese and British, Chinese and Japanese, and Chinese and German middle school mathematics textbooks. This approach constructs a tripartite course framework integrating “language ability, cultural understanding, and mathematics education”. This design not only aligns with the goal of cultivating international, applied talents but also highlights the unique positioning of our foreign language university's mathematics teacher education program, which emphasizes “grounding in local contexts while integrating international perspectives”. It also paves a practical path for students to engage in cross-cultural mathematics education research.
2.1 Setting Teaching Objectives
Based on Bloom's Taxonomy of Educational Objectives, we have established three-tiered teaching objectives to comprehensively enhance pre-service mathematics teachers' textbook research abilities, teamwork skills, and overall competence.
(1)Knowledge and Comprehension: Students will master the basic knowledge points of mathematics curriculum standards and textbook reforms in China and other countries and understand the structural and content characteristics of different textbooks.
(2)Application and Analysis: Students will be able to apply their knowledge to conduct comparative studies of middle school mathematics textbooks from different countries and analyze the characteristics of textbooks and the educational philosophies behind them.
(3)Evaluation and Creation: Students will be able to evaluate the strengths and weaknesses of different textbooks and their impact on student learning outcomes. They will also integrate their knowledge to complete research papers, enhance their self-directed learning and teamwork abilities, and create new learning methods and strategies.
2.2 Restructuring Teaching Content
2.2.1 Project-Based Restructuring of Course Modules
Integrating the learning process with solving real-world problems, this approach emphasizes students' active participation and spirit of inquiry. Based on the project of  “Cross-Cultural Comparative Analysis of Middle School Mathematics Textbooks” , and in line with the teaching objectives and student needs analysis, the teaching content is restructured in a project-based manner to fit the TSPBL-TBL teaching model.
Specific project tasks are designed around the theme of cross-cultural textbook comparison, which can include textbook content analysis, comparison of teaching methods, and evaluation of student learning outcomes. By following a phased task chain of “literature review and topic selection → framework construction and coding analysis → paper writing and result presentation”, students' cognitive load is gradually reduced, helping them build a complete knowledge and skills system. Specifically, the course content is divided into the following six progressive modules:
(1)Literature Information Retrieval: Cultivate students' information retrieval skills to lay the foundation for subsequent research.
(2)Literature Reading Report: Enhance students' abilities to read and summarize literature.
(3)Textbook Analysis Methods and Comparison Dimensions: Integrate textbook research methods into case studies, teaching students to induce methods through analysis of contexts and cases.
(4)Research Paper Writing Methods: Guide students in writing research papers to improve their academic expression skills.
(5)Outcome Presentation: Exercise students' communication and interaction skills through presentations.
(6)Course Summary and Reflection: Lead students to summarize and reflect on the entire learning process.
Under the TBL model, students are divided into groups, with each group responsible for comparing a specific mathematical topic (such as “functions” or “geometry”) in textbooks from different countries. Clear division of labor and roles for each group member is established. For example, roles such as group leader, data collector, data analyst, and report writer can be assigned to ensure that each student can leverage their strengths in the project while developing teamwork skills.
2.2.2 Designing Progressive “Task Chains”
Using the PBL group task function on the Learning Management System, a progressive “task chain” is designed to advance the learning process from reading textbooks and literature to completing group research papers. For example, in the semester of 2024-2025-1, six PBL group tasks were released, as follows:
(1)Team-Building Activities: Promote mutual understanding and team cohesion among group members.
(2)Data Collection: Students gather relevant materials and information related to the topic.
(3)Literature Reading Report: Students read and report on the content of the literature.
(4)Proposal Presentation: Groups present their research topics and plans.
(5)Midterm Report: Students report on their research progress and interim results.
(6)Outcome Presentation: Students showcase their final research outcomes.
Teachers release tasks in stages, and groups complete the corresponding tasks in phases. After each task, groups report their solutions and submit stage outcomes, including presentation documents, recorded videos, and group activity records. Based on feedback from teachers and peer evaluations, groups improve their subsequent tasks. This progressive task chain design provides students with a clear learning path and constructs a transparent evaluation system.
2.2.3 Integrating Mathematical Culture and Pedagogical Skills of pre-service Teachers
In teaching, we organically integrate the cultivation of an international perspective, scientific spirit, and the pedagogical skills of pre-service teachers.
(1) International Perspective
Through comparative studies of textbooks, students gain insights into the editorial philosophies and practical applications of textbooks from different countries. This enables them to recognize and evaluate Chinese textbooks from an international perspective, thereby strengthening their national consciousness and cultural confidence. Additionally, international students can participate in the translation of foreign textbooks and share their own countries' mathematics learning experiences, which also helps pre-service teachers understand mathematics education in different cultural contexts.
(2) Scientific Spirit
When writing research papers, we guide students on how to correctly cite literature, respect intellectual property rights, and avoid academic misconduct. We emphasize academic integrity and research ethics to cultivate students' rigorous academic attitudes and scientific spirit.
(3) Pedagogical Skills of pre-service Teachers
During the group presentation phase, we integrate the teaching skill requirements for pre-service teachers, allowing students to practice teaching design, classroom expression, and interactive skills in their presentations. These practical activities lay a solid foundation for students to obtain teaching qualifications and other relevant professional certifications.
2.3 Resource Utilization and Integration
To support the implementation of the TSPBL-TBL blended teaching model, the course has constructed an integrated empowerment system of “resources - tools - environment,” covering textbook libraries, digital platforms, and intelligent teaching scenarios. This ensures that students can efficiently access  Cross-Cultural textbook resources, conduct collaborative analysis, and share their outcomes.
2.3.1 Resource Utilization and Integration
(1) International Textbook Resources
The Mathematics Department has provided each student with a complete set of People's Education Press (PEP) and Zhejiang Education Press middle school mathematics textbooks. The university library has also procured textbooks such as Connected Mathematics from the United States, Mathematics for Middle School from Japan, and Mathematik from Germany to support cross-cultural comparative studies. Students can utilize these international textbooks to compare the presentation styles and content depth of textbooks from different countries. For example, by analyzing the content on “probability and statistics” in PEP and Connected Mathematics, students can explore the teaching emphases under different cultural backgrounds. Leveraging the university's foreign language strengths, students can also invite international students to participate in research projects. In 2024, a Vietnamese international student participated in the “China-Vietnam Textbook Comparison” project, ensuring accessibility to non-English textbooks.
(2) Digital Resources
After several rounds of construction and iteration, the course has accumulated a wealth of resources, including textbook research methods, literature review templates, and research paper examples. These resources are uploaded to the Chaoxing Smart Teaching Platform for students to access as needed. Additionally, a case database has been established, storing excellent papers from previous students to form reusable knowledge assets. Students can use the textbook research methods and literature review templates on the platform to learn how to conduct textbook analysis and research. They can also refer to the excellent papers in the case database to understand how to write high-quality research reports.
2.3.2 Technology-Enhanced Teaching
(1) Intelligent Teaching Environment
Smart classrooms are selected as the teaching venues to provide a technology-supported environment that facilitates communication and sharing among pre-service teachers. These classrooms support multi-screen interaction and wireless screen casting, making it convenient for group communication and outcome presentation.
(2) Technology-Driven Collaboration and Assessment Tools
Using the Chaoxing Smart Teaching Platform, a digital collaboration ecosystem is constructed, integrating intelligent learning analytics, personalized learning pathways, and AI-assisted tools to provide full-chain support for “task collaboration - process monitoring - precise feedback.” Course teaching activities and learning assessments are conducted through AI platforms, online quizzes, topic discussions, and group tasks. This helps teachers better understand students' learning progress and achieve precise teaching. Additionally, students are guided to use statistical methods such as variance analysis and Markov sequence analysis in textbook research, and to analyze data using digital tools like GeoGebra, Citespace, and SPSS.
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Based on the aforementioned teaching model design, this section will detail the specific implementation process of the TSPBL-TBL teaching model in the course.
3.1 Formation of Learning Teams
During the first class, the TSPBL-TBL teaching model, course objectives, and overall schedule are introduced to the students. Subsequently, students are divided into groups based on multidimensional factors such as age, gender, personality, academic performance, and abilities, with each group consisting of 3–4 members. The grouping process emphasizes the heterogeneity and complementarity of group members to enhance team cohesion, while ensuring homogeneity between groups to facilitate subsequent comparative analysis. Each group elects one team leader who is responsible for organizing, coordinating, and scheduling group activities, ensuring that members engage in at least one discussion per week and maintain records of the process. The team leader is also tasked with assigning tasks reasonably and evaluating the daily work of group members. After class, each group conducts team-building activities, determines a group name and slogan, and takes a group photo to strengthen team cohesion.
3.2 Teaching Process
The entire teaching process revolves around phased tasks, with each task treated as a subproject. These tasks are completed in five sequential steps: posing the project or problem → developing plans and strategies → implementation and production → summarizing, sharing, and presenting outcomes → feedback and evaluation. During the implementation, the students' time schedules are fully considered, and pre-class, in-class, and post-class learning tasks are reasonably allocated to ensure that students have sufficient time for in-depth research and preparation.
3.2.1 Pre-class Guided Learning (posing problems and collaborative inquiry)
Before class, pre-class materials and guided learning task sheets are released on the platform. Students engage in pre-class study and group discussions to select projects, develop plans, and conduct exploratory practices, forming preliminary research outcomes. During this period, the teacher tracks students' pre-class study progress in real time through the platform, reminds those who fail to complete the pre-class study on time, and provides timely intervention and guidance. The teacher also monitors team dynamics to ensure smooth team collaboration.
3.2.2 In-class Research Learning (solving problems and presenting outcomes)
During the group presentation session, each group showcases their research outcomes through reports, PPTs, and other formats. Through the presentation of outcomes, students can not only integrate the knowledge they have learned with real-world problems but also allow other students and teachers to understand the team's research process and outcomes, promoting communication and learning. After the presentation, the teacher addresses common issues and doubts among students and engages in discussions. For non-common issues, the teacher actively guides students to think and resolve their doubts. During this process, the teacher can fully utilize the interactive functions of the Learning Management System, such as real-time voting, brainstorming, and group task scoring, to enhance students' classroom participation and teaching interactivity.
3.2.3 Post-class Assessment (evaluation and reflection, bridging to the next phase)
After class, teachers assign homework to assess students' mastery of knowledge and skills. Students reflect on the learning process, summarize lessons learned, and revise and perfect their learning outcomes, submitting phase reports. Post-class knowledge consolidation is an important part of the teaching process, used to evaluate students' learning outcomes, identify gaps, and prepare for the next task.
4 Assessment Design
In the TSPBL-TBL model, we have constructed a comprehensive and detailed assessment system that not only examines individual students' knowledge acquisition but also emphasizes the development of teamwork, innovative thinking, and problem-solving skills.
4.1 Diversified Assessment Methods
A multidimensional model integrating online and offline assessments, as well as formative and summative evaluations, is adopted to comprehensively and objectively reflect students' learning performance and outcomes, thereby motivating their continuous learning. Formative and summative evaluations each account for 50%, with specific assessment dimensions and proportions shown in Figure 1.
(1) Formative Evaluation (50%): This includes group tasks (30%), course interactions (10%), and online quizzes (10%). These assessments are conducted throughout the semester.
(2) Summative Evaluation (50%): At the end of the course, students' final learning outcomes are comprehensively evaluated through project reports and presentations. The primary component is the final group research paper, which integrates the assessment of students' knowledge acquisition, problem analysis, and problem-solving abilities. The final grade (F) is calculated based on group tasks (G), course interactions (C), online tests (T), and the group research paper (P). For this semester (2024–2025–1), the weightings of each component in the final grade are as follows: F = 0.3*G + 0.1*C + 0.1*T + 0.5*P.
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Fig. 1  The assessment dimensions and their respective proportions
4.2 Diversified Assessment Subjects
In the formative evaluation, we primarily assess students' participation, contributions, and teamwork in group discussions, as well as their problem-solving abilities and strategies. To ensure fairness and comprehensiveness, the following multiple assessment methods are employed.
(1) Teacher Evaluation: Teachers assess students based on their classroom performance, task completion, and the quality of group presentations.
(2) Inter-Group Peer Assessment: Groups evaluate each other, assessing other groups' task completion and the effectiveness of their presentations.
(3) Intra-Group Peer Assessment: Group members evaluate each other, assessing each member's contributions and performance in group tasks.
(4) Self-Assessment: Students reflect on and evaluate their own learning processes and outcomes, summarizing lessons learned.
Additionally, the Chaoxing Platform is utilized to record students' course interactions and online quiz scores in real time, allowing for timely follow-up on students' learning progress and status. Specific assessment dimensions, evaluation methods, and grading criteria are detailed in Table 1.
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	Assessment Dimensions
	Assessment Methods
	Proportion
	Assessment Criteria

	Group Tasks
(30%)
	Teacher evaluation
	20%
	Group grading based on students' performance, contribution, and innovation in PBL tasks.

	
	Intra-group evaluation
	5%
	Mutual evaluation between different groups, focusing on assessing the spirit of cooperation and project outcomes of other groups.

	
	Inter-group evaluation
	5%
	Group members evaluate each other, focusing on assessing each member's contribution and teamwork.

	Course Interaction
(10%)
	Classroom Participation
	5%
	Students' questions, answers, group discussions, etc., in the classroom.

	
	Online Interaction Activity
	5%
	Students' discussions, homework submissions, interactive tests, etc., on the Chaoxing platform.

	Online Tests
(10%)
	Knowledge Mastery
	10%
	Accurately answer test questions and complete tests on time. 

	Group Research Paper
(50%)
	Thesis Quality
	40%
	The structure of the thesis, clarity of arguments, sufficiency of evidence, originality, and innovative points of the thesis.

	
	Outcome Presentation
	10%
	The presentation is well-organized, logically strong, vividly expressed, and easy to understand. 



5 Innovative Outcomes
To evaluate the teaching effectiveness of the TSPBL-TBL teaching model in this course, research methods such as questionnaires, interviews, and observations were employed to understand the implementation and outcomes of the teaching model from multiple perspectives and at various levels. All students participating in the survey were assigned random numbers instead of their real names. The questionnaire data, after being anonymized, were used solely for academic analysis to ensure that personal information and responses could not be traced.
5.1 Enhanced Interaction and Increased Course Satisfaction
Taking the 2024–2025–1 semester as an example, the questionnaire results are as follows.
(1) Course Difficulty and Challenge:100% of the students perceived the course difficulty as moderate or high but indicated that they were able to cope with it. This suggests that students have a positive attitude towards the challenges of the course and have experienced the joy and challenge of learning. This indicates that the model effectively promotes students' active learning.
(2) Teamwork and Communication Skills: 91.66% of the students believed that the TSPBL-TBL teaching model enhanced teamwork and significantly improved their collaborative and communication skills. This demonstrates the positive role of the model in cultivating students' teamwork abilities.
(3) Participation and Engagement: 87.5% of the students showed active or very active participation in group tasks, reflecting their high level of involvement and enthusiasm.
(4) Satisfaction: 95.83% of the students considered the TSPBL-TBL teaching model suitable for the course; 83.33% of the students expressed high satisfaction with the teaching methods, means, and diversified formative assessment. This indicates that the teaching model has received widespread recognition and positive feedback from students.
(5) Problem-Solving Skills: 95.83% of the students believed that the TSPBL-TBL teaching model improved their problem-solving abilities, which is an important outcome and core value of this teaching model.
5.2 Refinement of Research Skills and Enhancement of Teaching Abilities
Through comparative textbook research, students not only enhanced their research paper writing skills but also improved their teaching abilities. For example, in the project titled “Comparison of Exercise Difficulty in Chinese and Vietnamese Middle School Mathematics Textbooks”, a group selected the People's Education Press (Chinese) and Kite Press (Vietnamese) textbooks, focusing on the “Triangles” chapter. They conducted a comparative study from three dimensions: the number of exercises, exercise difficulty, and cultural background. In terms of role division, group leader A coordinated the progress and designed the difficulty assessment model; member B was responsible for exercise coding and data statistics; member C developed cross-cultural teaching cases; member D, a Vietnamese international student, was in charge of translating the textbooks. In terms of research methods, they used Zhang Li's optimized model for comprehensive exercise difficulty to quantify the differences between the exercises from the two countries in five factors: “exploration” “background” “calculation” “reasoning” and “knowledge content”. The group's paper, “A Comparative Study of Exercise Difficulty in Chinese and Vietnamese Middle School Mathematics Textbooks on the Topic of Triangles” has been published. Additionally, in the pedagogical skills of pre-service teachers competition, Group Leader A, inspired by the Chinese Zhao Shuang's String Figure and traditional Vietnamese rattan weaving geometric patterns, stood out due to the “cross-cultural mathematical beauty” and “culturally responsive pedagogy”. Over the past five years, students who have taken this course have published 10 papers, eight of which were published in international journals. They have also won 15 provincial-level or higher awards in the pedagogical skills of pre-service teachers competition. This demonstrates that the TSPBL-TBL model not only enhances students' research abilities but also drives the innovation and practicality of pre-service teachers' teaching design through real-world projects.
6 Conclusions
This paper explores the integration of TSPBL and TBL in the course “Comparative Analysis of Middle School Mathematics Textbooks”. The practice has shown that this model effectively stimulates students' enthusiasm for inquiry, enhances their textbook analysis abilities and cross-cultural teaching literacy, and provides a feasible practical path for the professional growth of pre-service mathematics teachers. 
However, there are certain limitations to this model.
(1) Limited Scope and Duration: Due to the course size and duration, the questionnaire data only cover 24 students in one semester, and no parallel class control experiments were conducted. The generalizability of the conclusions needs further validation.
(2) Lack of Comparative Analysis: The model has not been compared with other blended teaching models (such as Case-Based Learning, CBL, or Flipped Classroom). The unique advantages of TSPBL-TBL have yet to be clearly identified.
(3) Resource-Dependent Implementation: The success of this model relies on small-class teaching, ample  Cross-Cultural textbook resources, and an information-technology-rich teaching environment. Its applicability may be limited in resource-scarce educational settings.
With the rapid development of advanced technologies such as artificial intelligence and knowledge graphs, digital and intelligent teaching has become an inevitable trend in the field of education. For example, the Chaoxing Smart Teaching Platform, supported by the DeepSeek large model, has created a one-stop AI workstation that empowers teaching scenarios comprehensively, providing teachers and students with a more intelligent, personalized, and diversified smart teaching experience. The application of these technologies brings new opportunities and challenges to the TSPBL-TBL teaching model. Future teaching can explore the following three aspects:
(1) Expanding the Scope of Experiments: Conduct cross-regional, multi-round teaching experiments, combining different teacher-student ratios and resource conditions, to refine the adaptability of the model.
(2) Exploring Digital and Intelligent Integration: For example, in the  Cross-Cultural textbook case library, use intelligent tools (such as automatic semantic analysis) to help students quickly locate cultural differences. Utilize natural language processing technology to conduct sentiment analysis and topic mining on group discussion records, providing teachers with personalized intervention suggestions.
(3) Transferring the Model to Other Courses: Apply the model to education internships, mathematical modeling courses, and explore its extended value in practical scenarios such as teaching design competitions and pre-service teacher training camps.
In conclusion, the TSPBL-TBL teaching model has shown promising results in enhancing students' research and teaching abilities. However, further research and adaptation are needed to address its limitations and to leverage the potential of emerging technologies for continuous improvement in mathematics education.
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