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Abstract: With the introduction of the concept of new quality productivity, the field of education is facing
unprecedented opportunities and challenges. New quality productivity emphasizes the leading role of innovation and
advocates for a development model focused on high technology, efficiency, and quality. This perspective provides
new insights and momentum for reform in mathematics classroom teaching. Through a literature review, this study
identifies gaps in existing research and underscores the necessity of further exploration. To improve the effectiveness
of mathematics teaching and enhance students’ learning outcomes, the paper explores strategies for the implementation
of teaching-assessment integration in mathematics classrooms under the background of new quality productivity. A
series of specific implementation strategies are proposed, focusing on teaching design, learning assessment, teaching
feedback and adjustments, technological integration and innovation, as well as teacher professional development. This
study is of significant theoretical and practical value for guiding mathematics classroom reforms and fostering the
overall development of students. The study also highlights potential challenges in the implementation process and offers

suggestions for future research.
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1. Introduction
1.1. Research background and significance

With the advent of global economic integration and the information age, the field of education is undergoing
unprecedented transformations. The concept of new quality productivity has emerged, emphasizing innovation
as a driving force and advocating for development models based on high technology, efficiency, and quality
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to promote social and economic progress. Against this backdrop, education has been assigned a new historical
mission: to cultivate innovative talents capable of adapting to and leading future development. As a core subject
in basic education, mathematics teaching reform is particularly crucial. It not only relates to the development of
students’ logical thinking and problem-solving skills, but also serves as the foundational element in cultivating
innovative talents.

Currently, traditional mathematics teaching models face many challenges, such as insufficient student
motivation, a lack of diverse teaching methods, and an incomplete assessment system. To address these
challenges, the concept of teaching-assessment integration has been proposed, emphasizing the close connection
and mutual reinforcement between teaching activities, the learning process, and feedback mechanisms. In
the context of new quality productivity, the effective integration of this concept into mathematics classroom
teaching has become an urgent issue for educators.

The significance of this research can be summarized in several key areas. First, it aims to improve the
quality of mathematics classroom teaching. By implementing integrated teaching-assessment strategies,
student engagement and innovation in mathematics can be enhanced. Second, the findings will offer new
teaching methods and strategies for teachers, promoting their professional development and improving teaching
effectiveness. Third, this study will provide empirical support for improving student learning outcomes and
contribute to creating a more equitable and efficient mathematics education environment. Lastly, this research
will offer fresh perspectives and practical case studies on the application of new quality productivity in
education, providing both theoretical support and practical guidance for educational innovation.

1.2. Literature review

As educational reforms continue to deepen, the implementation of teaching-assessment integration in high
school mathematics education has garnered increasing attention. This section reviews the relevant literature to
provide a reference for teaching practice. In terms of theoretical foundations, teaching-assessment integration
emphasizes embedding evaluation throughout the entire teaching process. Black and Wiliam emphasized that
classroom assessment should be integrated with pedagogy and highlighted three key aspects: establishing
where learners are in their learning, where they are going, and what needs to be done to get them there !"’. Clark
demonstrated through theoretical analysis that formative assessment serves as a crucial tool for developing
students’ self-regulated learning capabilities, which is essential for mathematics learning .

Regarding the construction of evaluation systems, research has focused on evaluation indicators and
implementation pathways. Heritage proposed that assessment for learning should support student self-regulation
through three key processes: understanding learning goals, monitoring current progress, and identifying the next
steps in learning "', Spector et al. emphasized the importance of technology-enhanced formative assessment
in 21st-century learning, suggesting that digital tools can facilitate real-time feedback and personalized
learning experiences '*. In terms of optimizing instructional design, Lin and Lai explored the acceptance
of computer-based assessment systems, finding that self-regulation significantly moderates the relationship
between perceived usefulness and behavioral intention to use such systems . Wong and Wong documented
Singapore’s successful experience in developing mathematics teaching through problem-solving, emphasizing
the integration of assessment into daily problem-solving activities !

In the realm of innovative teaching methods, researchers have focused on digital game-based learning
and technology integration. Cai et al. highlighted the importance of replication studies in validating innovative
teaching methods, suggesting that successful practices should be verified across different contexts . Irving ez
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al. explored technology-enhanced formative assessment practices, finding that immediate feedback through
digital platforms can significantly improve student learning outcomes "*. Their research demonstrated that
integrating technology into assessment practices can provide more accurate and timely information about
student progress.

A review of the literature reveals the following trends in current research on teaching-assessment
integration in high school mathematics: First, there is a shift from theoretical discussions to practical
applications, with an increasing focus on technology-enhanced assessment methods. Second, self-regulated
learning and student autonomy are increasingly recognized as crucial elements in effective assessment practices.
Third, assessment approaches are becoming more diversified, with greater emphasis on digital tools and game-
based learning. However, gaps still exist in the literature, including the need for more replication studies to
validate effective practices and the challenge of implementing technology-enhanced assessment in diverse
educational contexts. Future research should strengthen the integration of theory and practice, deepen the use of
information technology, and establish more scientifically effective models for the implementation of teaching-

assessment integration.

2. Relevant research

2.1. New quality productivity and educational innovation

The application of new quality productivity in education has propelled the process of educational innovation.
Educational innovation goes beyond updates to teaching content; it also encompasses reforms in teaching
methods, assessment systems, and educational management. New quality productivity emphasizes student-
centeredness, advocates for personalized and diversified teaching models, and focuses on cultivating students’
innovation and practical skills. In mathematics education, this means that teachers need to leverage tools and
resources provided by new quality productivity, such as information technology and big data analysis, to design
and implement teaching activities that foster students’ holistic development.

2.2. Theoretical research on teaching-assessment integration

The theoretical model of teaching-assessment integration emphasizes the inherent connection and interaction
between teaching activities, the learning process, and assessment feedback. In this model, teaching goals,
learning activities, and evaluation criteria correspond with each other. Every aspect of the teaching process
should incorporate assessment elements to ensure the effectiveness of teaching activities and the learning
outcomes of students. Evaluation is no longer an additional step after the teaching process but occurs
simultaneously with teaching and learning, providing timely feedback that facilitates continuous improvement
in both teaching and learning.

3. Implementation strategies for teaching-assessment integration in mathematics
classrooms

3.1. Constructing an intelligent evaluation system

In the context of new quality productivity, the development of an intelligent evaluation system is essential for
implementing teaching-assessment integration. First, learning data can be collected through intelligent teaching
platforms, which track students’ learning progress, problem-solving strategies, and classroom participation.

For example, during the teaching of functions, an intelligent platform can capture students’ understanding of
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function graphs, their approaches to solving problems, and common mistakes, generating data-driven learning
analysis reports. Second, a multidimensional evaluation system should be established, including aspects such
as knowledge acquisition, cognitive development, and learning attitude. The evaluation criteria should be
specific and measurable, for instance, dividing the learning of functions into dimensions such as conceptual
understanding, graph analysis, and practical application, with corresponding evaluation standards for each.
Intelligent algorithms can then be used to analyze student performance and generate personalized learning
diagnostic reports to guide teachers in adjusting their teaching strategies.

3.2. Optimizing classroom teaching design

Based on the data collected through the intelligent evaluation system, teachers can design more targeted
teaching activities. First, they should set teaching objectives based on the learning analysis, dividing them into
knowledge, skill, and literacy goals. For example, when teaching solid geometry, the objectives should not only
focus on students mastering basic concepts and theorems but also on developing their spatial imagination and
geometric intuition. Second, teachers should design layered teaching activities. For students with varying levels
of ability, both basic and advanced tasks should be prepared to provide suitable challenges and opportunities for
success. For example, when teaching sequences, exercises should range from simple to complex, reinforcing

concepts and developing reasoning skills with progressively challenging questions.

3.3. Innovating teaching methods and approaches

The blended teaching model, combining online and offline learning, should be implemented. Pre-class materials
and micro-lectures can be shared on intelligent platforms for students to study foundational knowledge
independently, while class time should focus on addressing difficult points and engaging in problem-solving
discussions. After class, personalized assignments and extension tasks can be assigned. This model not only
increases classroom efficiency but also accommodates individual student needs. Project-based learning should
be integrated, linking mathematical knowledge with real-world applications. For instance, projects like “Campus
Mapping,” “Data Statistics,” and “Financial Calculations” can help students apply mathematical knowledge
to solve practical problems. Through project-based evaluation and outcome presentations, students’ learning

progress can be comprehensively assessed.

3.4. Strengthening formative assessment

An electronic learning portfolio should be established to systematically record students’ learning processes and
growth trajectories. This portfolio should include assignments, quizzes, project outcomes, and reflections on
learning, offering a comprehensive view of students’ knowledge accumulation and skills development. Teachers
should regularly assess the portfolio and provide targeted feedback. Peer assessment mechanisms should also
be introduced to develop students’ evaluative and collaborative skills. In classroom presentations and group
discussions, students should be encouraged to assess each other’s work, share feedback, and learn from each

other.

4. Discussion

4.1. Challenges and solutions in implementation
In implementing teaching-assessment integration, teachers face several challenges, such as balancing traditional

and innovative teaching methods, effectively integrating information technology with teaching content, and
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improving their own information technology skills. To address these challenges, this study proposes several
strategies, including enhanced teacher training, optimized teaching resource allocation, and the establishment of
support systems for teachers to help them overcome difficulties and improve the effectiveness of implementing

teaching-assessment integration.

4.2. Impact of teaching-assessment integration on mathematics learning

The implementation of teaching-assessment integration has had a positive impact on mathematics learning. First,
it has enhanced students’ motivation and engagement, making them more active participants in the learning
process. Second, the use of diverse evaluation methods allows students to gain a multi-faceted understanding of
their learning progress and identify areas for improvement. Lastly, timely feedback and personalized guidance

help students better grasp mathematical concepts, leading to improved learning outcomes.

5. Conclusion

Through empirical analysis, this study concludes that, under the background of new quality productivity, the
integration of teaching and assessment in mathematics classrooms can effectively enhance students’ interest,
engagement, and academic performance. By incorporating elements from new quality productivity, such as
information technology and data analytics, teachers can better address students’ individual learning needs.
Although this research provides empirical analysis of teaching-assessment integration strategies under the
context of new quality productivity, there are limitations: (1) the study sample is limited to a few schools in a
specific region, which may not fully represent all mathematics classrooms; (2) the research primarily focuses
on the short-term effects, with insufficient attention given to long-term impacts; (3) the study is centered on the
perspectives of teachers and students, with limited exploration of the roles of parents and the community in the

educational process.
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