2024 8th International Conference on Education Technology, Management and Humanities Science (ETMHS 2024)

Practical Research on Innovative Reform of Mathematics Education in Higher
Education from the Perspective of Educational Reform

Yanfen Zhang
Tianfu College of SWUFE, Chengdu, 610000, China

Keywords: Educational reform; College mathematics education; Innovation and reform

Abstract: The practical research on innovative reform of mathematics education in universities is
an important topic in contemporary educational reform. With the updating of educational concepts,
mathematics education in universities is gradually shifting from imparting knowledge to cultivating
innovative thinking and practical abilities. In this process, the reform and innovation of teaching
methods and means have become crucial. The introduction of new teaching models such as blended
learning and flipped classroom has effectively stimulated students' interest and enthusiasm in
learning. The reform of teaching models based on the perspective of cultivating the humanistic
qualities of college students has also received much attention. By integrating mathematics and
humanities, students develop mathematical proficiency along with a humanistic sensibility.
Teaching content should undergo continual reform, ensuring it remains updated and optimized to
align with technological and societal advancements. These reforms have enhanced the quality and
effectiveness of university math education, laying a firm groundwork for nurturing talents endowed
with innovation and practical skills. Studying innovative reforms in university math education holds
immense importance in advancing educational modernization and refining talent cultivation.

1. Introduction

The exploration of innovative reforms in university mathematics education, viewed through the
lens of broader educational transformation, stands as a pivotal topic in contemporary educational
discourse [1]. Given the evolving landscape of higher education, instructors play a pivotal role in
shaping talent, with their importance growing steadily. To align with modern demands, university
math instruction must evolve, embracing innovative ideologies and effecting a paradigm shift in
teaching methodologies [2].

As we enter a new era, conventional teaching methods at the tertiary level are falling short of
student expectations for educational progress. University math instruction, as a cornerstone of
higher education, ought to answer the call for reform and undertake thorough practical inquiries.
This endeavor holds significance not just for enhancing math instruction quality but also for
nurturing the next generation of leaders and shaping the future of our nation [3].

Initiating innovative reforms in university math education demands a shift in pedagogical
philosophy [4]. Educators must move away from traditional rote learning and toward fostering
innovative thinking and practical skills among learners. Course content and curricula must also
evolve, aligning closely with real-world applications and addressing learner needs [5].

In terms of teaching strategies, university math departments should embrace novel approaches
like blended learning and the flipped classroom model. These methods have proven effective in
sparking student engagement and boosting learning outcomes. Furthermore, leveraging modern
information technology, such as online education platforms and smart teaching aids, can provide
invaluable support to math instruction [6].

Exploring innovative reforms in university math education from an educational reform
perspective is a challenging and ongoing endeavor. Only through continuous exploration and a
willingness to innovate can we drive the sustained advancement of math teaching in universities,
ultimately contributing to the cultivation of exceptional talent [7].
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2. The impact of educational reform on mathematics education in universities

The impact of educational reform on mathematics education in universities is profound and
multifaceted. It not only reshapes educational concepts, teaching models, and teaching methods, but
also leads the development of mathematics education in universities towards a more modern,
efficient, and personalized direction[8].

The educational reform has promoted the updating of mathematical education concepts in
universities. Traditional educational concepts focus on imparting knowledge and cultivating exam
taking abilities, while modern educational reforms emphasize more on the comprehensive
development, innovative thinking, and improvement of students' practical abilities. This
transformation has made mathematics education in universities no longer limited to a single
knowledge transmission, but more focused on cultivating students' mathematical literacy, logical
thinking, and problem-solving abilities, laying a solid foundation for their future development[9].

The educational reform has promoted the innovation of mathematics teaching models in
universities. Traditional mathematics teaching often adopts a single teaching style, where students
passively receive knowledge and lack opportunities for active thinking and exploration. Modern
educational reform encourages teachers to adopt diverse teaching modes, such as flipped
classrooms and blended learning, allowing students to learn mathematical knowledge through
participation, interaction, and practice, and improving learning outcomes[10].

The educational reform has spurred advancements in university mathematics teaching
methodologies. Leveraging the latest information technology, modern pedagogical tools have found
widespread application in university math courses. These innovations not only enhance teaching
efficiency but also kindle students' interest and zeal for learning. For instance, online education
platforms enable anytime, anywhere math learning and facilitate real-time communication among
students, teachers, and peers. Intelligent teaching systems empower teachers to tailor instruction to
individual student needs, boosting overall teaching effectiveness.

Furthermore, this educational transformation has catalyzed the development of the university
mathematics faculty. To align with reform initiatives, math educators must continuously refresh
their knowledge base, refine their teaching philosophies, and hone their instructional and innovative
skills. Institutions of higher learning must also prioritize the training and recruitment of exceptional
math educators, cultivating a top-tier, professional math teaching corps.

The influence of educational reform on university math instruction is profound and extensive. It
fuels the ongoing progress of math education in the academic setting and offers robust support in
nurturing talents equipped with an entrepreneurial spirit and hands-on capabilities.

3. Analysis of the current situation of mathematics education in universities
3.1. Curriculum and teaching content of mathematics in higher education institutions

Currently, mathematics education in universities is facing a series of challenges and difficulties.
One prominent issue is that in the implementation of mathematics teaching in universities, it is
difficult to effectively stimulate the interest of college students in learning mathematics. This
situation often stems from the abstract and boring teaching content, which is difficult to closely
integrate with real life or professional needs, resulting in students having difficulty feeling the
practicality and fun of mathematics learning.

College mathematics can pose challenges for learners, thereby heightening the complexity of
instructing it. The intricate concepts, theorems, and problem-solving techniques inherent in
advanced mathematics often necessitate strong logical and abstract thinking skills from students.
Nevertheless, disparities in students' backgrounds and inflexible teaching strategies can lead many
to feel overwhelmed, even disinterested in math.

In university math instruction, meticulous planning of course material is crucial. Content
selection should align with students' realities and professional aspirations, preserving coherence and
knowledge structure. Integrating mathematical principles with real-world scenarios through case
studies, hands-on activities, and the like, can illustrate math's practicality and enjoyment.
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Moreover, fostering innovative thinking and evolving teaching practices are essential.
Conventional lecture-driven methods fall short of modern educational demands. We must seek
more dynamic and versatile teaching approaches, including flipped classrooms and blended learning,
to ignite students' curiosity and engagement, thereby elevating teaching quality.

Upon assessing the current state of math education in universities, it becomes evident that
thorough reforms and innovations in teaching curriculum and methods are imperative to meet
evolving student and societal needs.

3.2. Teaching methods and means of mathematics in universities

The quality of mathematics education and students' learning outcomes in universities are
intricately tied to the implementation of teaching methods and resources. Presently, the utilization
of such methods and resources in university mathematics leaves much to be desired, calling for
urgent enhancements in several areas. Conventional teaching practices persist as the norm, with
many university math instructors relying on didactic approaches that prioritize unidirectional
knowledge dissemination, while overlooking students' subjectivity and proactive engagement. This
approach frequently fosters a mundane classroom setting, impeding students' comprehension and
mastery of mathematical principles due to a lack of participation and exploratory opportunities.
Furthermore, despite the remarkable advancements in information technology, modern teaching
aids such as multimedia and networking have yet to gain widespread adoption in university math
education. Many educators continue to rely on traditional chalkboard methods, reflecting a limited
embrace of technological proficiency and contemporary trends. This constraint not only hinders the
versatility and adaptability of teaching practices but also undermines teaching efficiency and learner
engagement.

To rectify this situation, university math education must vigorously explore innovative teaching
strategies and resources. Educators need to shift their pedagogical paradigm, emphasizing student
subjectivity and proactive participation. This involves adopting heuristic and exploratory teaching
methods that encourage active classroom discussions and hands-on activities. Additionally,
educators must enhance their proficiency in modern information technology, leveraging multimedia
and networking tools to enrich educational content and formats, ultimately elevating teaching
impact and student engagement.

Urgent improvements and innovations are imperative in the teaching methods and resources
employed in college math education. Consistent exploration and application of novel teaching
approaches are essential to align with evolving educational needs and elevate the overall quality and
standards of university math education. Table 1 provides a overview of the current application of
teaching methods and resources in university math education.

Table 1 Application of teaching methods and means in mathematics education in universities

Current status of teaching

methods and means Existing problems Improvement direction Anticipate result

Enhance students' sense
of participation and
curiosity, promote their
understanding and
mastery of
mathematical
knowledge

Instilling
teaching,
neglecting student
subjectivity and
initiative

Transforming teaching
philosophy and adopting
heuristic, exploratory and

other teaching methods

Traditional teaching
methods are dominant

Strengthen the learning and Enriching teaching

Lack of up-to-date application of modern

. . . . content and forms,

Insufficient use of modern teaching information technology, and . . .
. . ) improving teaching

teaching methods awareness and utilize teaching methods .
. o . . efficiency and student

technical ability such as multimedia and the . . .

internet interest in learning
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4. Research on innovative reform of mathematics education in higher education institutions

With the progress of the times and the deepening of education, the practical research on
innovative reform of mathematics education in universities has gradually highlighted its importance
and urgency. In this process, it is particularly important to reform and innovate teaching models
based on the perspective of cultivating humanistic qualities among college students, the
characteristics of current university students, and the perspective of teaching content.

From the perspective of cultivating humanistic qualities among college students, the reform and
innovation of mathematics teaching models in universities should focus on the integration of
mathematics and humanities. Mathematics is not only a science, but also a culture and a way of
thinking. In the teaching process, we not only need to impart mathematical knowledge, but also
cultivate students' mathematical literacy and humanistic spirit. By introducing mathematical history,
mathematical culture, and other content, students can not only master mathematical knowledge but
also understand the important position of mathematics in the development of human civilization,
thereby cultivating their aesthetic taste and humanistic sentiment.

Taking into account the distinct traits of modern university students, the evolution and
advancement of mathematical teaching paradigms in universities must align with contemporary
trends. Today's college students exhibit lively contemplation and unique dispositions, emphasizing
the pragmatism and enjoyment inherent in learning. Instructors ought to utilize a variety of
engaging teaching strategies, such as case-based learning and project-driven approaches, to kindle
students' curiosity and fervor for education. Additionally, it is imperative to recognize the
disparities among learners, implementing tailored instruction that allows each student to discover
their niche and significance within the realm of mathematics.

When considering educational material, the renovation and progression of mathematical teaching
models in the academic setting should concentrate on revitalizing and refining the curriculum. As
technology and society progress, mathematical knowledge continues to evolve and expand.
Educators must consistently refresh their course material, incorporating novel mathematical theories
and techniques to align with the evolving needs of students and society. Furthermore, the
framework and organization of the curriculum should be refined to better resonate with students'
cognitive patterns and learning preferences.

Table 2 Content and Methods of Research on Innovative Reform of Mathematics Education in
Higher Education Institutions

Reform and Innovation

Perspective/Aspect

Content

Importance/Significance

Implementation strategy/method

Cultivation of humanistic
qualities for college
students
Current characteristics of
college students

The Integration of
Mathematics and
Humanities
Adapt to the
personalized and
interesting needs of

Cultivate students' mathematical
literacy and humanistic spirit

Introducing mathematical history,
mathematical culture, and other
content

Understanding the Status of
Mathematics in Human

Emphasize the teaching and
experience of mathematical culture

students Civilization
Improve teaching effectiveness Adopting diverse teaching methods
Updating and and stimulate students' enthusiasm and tools (such as case teaching
Teaching content optimizing teaching for learning and project-based learning)
perspective content
Perspective/Aspect Reform and Innovation Pay attention to individual Implementing layered teaching and
Content differences among students and providing customized learning

achieve personalized teaching

paths

Cultivation of humanistic
qualities for college
students

The Integration of
Mathematics and
Humanities

Meeting the needs of students and
social development

Introducing new mathematical
theories and methods

Conforming to the cognitive
patterns and learning
characteristics of students

Optimize the structure and
arrangement of teaching content,
pay attention to the coherence and
completeness of the knowledge
system
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The ongoing exploration concerning the inventive transformation of mathematical education in
universities constitutes a protracted and demanding undertaking. It demands a multifaceted
approach to investigating and implementing fresh teaching models and techniques, thereby fostering
the enduring growth of mathematical education within the academic sphere. Table 2 offers a
transparent depiction of the research components and methodologies pertaining to the innovative
overhaul of mathematical education in universities.

5. Conclusions

Through hands-on exploration centered on educational reform, we discover that modern
mathematics education in universities confronts remarkable challenges alongside opportunities. The
advancement of educational reform has sparked significant shifts in the paradigms, strategies, and
tools employed in university mathematics education.

Educational reform is driving the evolution of mathematical education ideologies in higher
education. The outdated educational approach, which emphasized knowledge impartation, is giving
way to a fresh perspective emphasizing the fostering of students' innovative cognition and practical
capabilities. This shift aligns with contemporary demands and offers theoretical grounding for the
pioneering reforms in university mathematics education. The innovation and refinement of teaching
strategies in tertiary mathematics education have emerged as a focal point in practical investigations.
Conventional didactic methods no longer suffice in the modern educational landscape, necessitating
the proactive exploration of novel teaching approaches. The revision of teaching frameworks, with
an emphasis on nurturing the humanistic qualities among university students, holds particular
significance. Mathematics encompasses not just a scientific discipline, but also encapsulates a
cultural and cognitive dimension. By amalgamating mathematics with the humanities, we can
nurture students' mathematical proficiency alongside a humanistic ethos, enabling them to grasp not
just mathematical concepts, but also appreciate mathematics' pivotal role in the progression of
human civilization.

The revision of teaching models with a focus on educational content holds utmost importance.
As technology progresses and society evolves, mathematical knowledge undergoes continual
renewal and expansion. It becomes imperative to consistently update and refine educational content
to align with the developmental needs of students and society.

The hands-on exploration pertaining to the innovative reforms in university mathematics
education constitutes a protracted and challenging endeavor. It demands relentless exploration and
implementation of novel teaching ideologies, strategies, and tools to foster the sustained growth of
mathematics education in the academic sphere and contribute to molding a cadre of innovative and
practical talents.
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